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1. Abstract 
Early in the pandemic, our team developed and implemented Penn Cobalt across the University of 
Pennsylvania Health System which spans six acute-care hospitals and employs over 43,000 individuals. 
Cobalt is a web-based platform that curates mental health and wellness content and provides 
connection to group and individual support. Using validated mental health assessments, Cobalt triages 
users to the right level and type of support across three categories: In the studio synchronous group 
sessions, On your time asynchronous content, and 1:1 support. The 1:1 support represents a stepped 
care model of mental health services and includes peer support, resilience coaches offering 
psychological first aid, psychotherapists, and psychiatrists. Cobalt’s embedded scheduling and telehealth 
capabilities also provide HIPAA-compliant mental health care in a convenient, patient-centered model. 
Cobalt content continuously adapts and evolves through crowdsourced feedback to encompass locally 
defined and sensitive resources (e.g. addressing racial trauma). Over the first 7 months, Cobalt has had 
over 140,000-page views and 18,300 unique users engaging with its content and support. The platform 
identified 111 HCWs reporting thoughts of self-harm and connected those individuals with a mental 
health provider for support and evaluation within 24 hours. 
 
1. Background 
Epidemics are often associated with significant mental health consequences to society. Large-scale 
disasters, whether traumatic (e.g., the World Trade Center attacks or mass shootings), natural (e.g., 
hurricanes), or environmental (e.g., Deepwater Horizon oil spill), are often accompanied by increases in 
depression, posttraumatic stress disorder (PTSD), substance use disorder, and a broad range of other 
mental health and behavioral disorders, domestic violence, and child abuse. For example, prior work 
showed that 5% of the population affected by Hurricane Ike in 2008 met the criteria for major 
depressive disorder in the month after the hurricane; 1 out of 10 adults in New York City showed signs 
of the disorder in the month following the 9/11 attacks. And almost 25% of New Yorkers reported 
increased alcohol use after the tragic attacks. Communities affected by the Deepwater Horizon oil spill 
showed signs of clinically significant depression and anxiety. The SARS epidemic was also associated with 
increases in PTSD, stress, and psychological distress in patients and clinicians. For such events, the 
impact on mental health can occur in the immediate aftermath and then persist over long time periods. 
The rates of stress and burnout were high in health care workers prior to the pandemic and those rates 
have persisted or increased. In March of 2020, COVID-19 emerged as a global pandemic resulting in 
acute stressors directly impacting an already vulnerable and strained health care system. Healthcare 
workers (HCWs) are facing unique challenges during the COVID-19 pandemic related to rapid shifts in 
care, strains on availability of personal protective equipment, moral injury, and concerns about risks of 
infection. The challenges confronting HCWs continue outside of work including childcare responsibilities, 
career trajectory and concern for employment status with dynamically shifting practice models and 
patient volumes. The mental health burdens of frontline HCWs began to emerge in early retrospective 
studies from China and Italy; with early reports of increases in clinician suicide due to the pandemic. 
HCWs are predicted to face repeated acute triggering events throughout the long period of 
disillusionment we now find ourselves in as we slowly inch towards reconstruction and recovery with 
the COVID-19 pandemic. Additional HCW stress is associated with the real or perceived risk of 
contracting COVID-19 or spreading it to loved ones. A 2020 MMWR report on occupation type and job 
setting of HCWs with COVID-19 showed that the relative percentage of cases was high in nurses (1742, 
29.5%), environmental services (EVS) (330, 5.6%), physicians (190,3.2), and respiratory therapists (44, 
0.7%). COVID-19 has also affected HCWs across demographics with higher rates of death in 
underrepresented minorities. Among HCW with COVID-19 the median age was 41 years and 79% were 
females. For the 69,678 (69%) of cases with available data on race and ethnicity the distribution was 
Whites (47%), Blacks (26%), Hispanics (12%) Asians (9%). Compared with COVID-19 survivors, non-
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survivors were more likely to be older (median age 62), male (38% vs. 22%), Asian (20% vs. 9%), or Black 
(32% versus 25%). The increased exposure to COVID-19 may also limit physical contact of HCW with 
usual support networks and systems (e.g. family or faith-based groups) or lead to increased stress 
because of home based caregiving for elderly or immunocompromised family members. HCWs 
identifying as Black, indigenous, or of color are a vulnerable population. Prior reports support that black 
adults are approximately 10% more likely to report psychological distress when compared with white 
adults. Data from the Health and Human Services Office of Minority Health also shows that black adults 
are more likely than white adults to report hopelessness, sadness, and feeling like everything is an 
effort. There are significant barriers to accessing mental health care for black adults and it is estimated 
that only one in three black adults who need mental health care receive it. Many reasons contribute to 
these disparities including: costs of care, stigma associated with care, provider bias, lack of knowledge 
regarding available mental health therapies, and the lack of minority mental health professionals. For 
those who do receive care, the care is often of lower quality and not culturally aligned. Black HCWs have 
historically been subject to racism, discrimination, and inequity--and the national events centered 
around racial injustice coupled with COVID-19 have likely exacerbated mental health and well-being in 
measurable and sustained ways. Minority HCWs were already strained, often working within settings 
where they themselves are subject to microaggressions, overt acts of racism, structural racism and are 
direct observers of racial inequities in patient care leading to significant disparities in morbidity and 
mortality. Racial minorities are also disproportionately in jobs with high exposure risk including grocery 
stores, public transportation, factories, and health care facilities. A meta-analysis of 293 studies 
identified that racism significantly contributed to worse mental and physical health. Based on findings 
from more than 60 structured interviews with Black HCWs, the noted sociologist Adia Wingfield 
summarized her findings and noted: being a Black health care worker comes with specific difficulties 
that can easily go unnoticed. In a pandemic where Black populations are among the hardest hit, these 
difficulties are likely being magnified exponentially. Health care systems are undoubtedly taxed, but in 
the interest of their workers, they should consider ways they can support Black health care providers to 
offset the kinds of burnout and stresses research indicates they are likely experiencing right now. In this 
national emergency, health care systems may need to think past providing health care just for patients 
and consider the health of their workers, perhaps through counseling and support groups, heeding 
employees suggestions for how systems can be improved. The social and economic consequences of 
COVID-19 are predicted to affect women differently than men. Prior reports support that women have 
been more likely to lose their jobs or leave them during the pandemic due to a need to provide child and 
elder care as well as to support home schooling. While this unpaid labor has increased, paid work 
opportunities have also decreased for women. Increases in sexual and physical violence toward women 
during lockdowns have also been reported. The United Nations has identified increased vulnerability of 
female frontline workers and the need for targeted programs to specifically address their unique mental 
health needs due to a multitude of stressors. Prior reports have also focused on female frontline 
providers and physician researchers and threats to their professional careers, particularly academic, 
advancement due to barriers in work productivity as a result of COVID-19. The psychological impact of 
the delay in academic career progression (e.g. fewer grant submissions, fewer peer-reviewed 
publications, fewer leadership opportunities) could be pronounced and long standing. Considering how 
the pandemic has led to considerable strain on women and the unique impact on women in health care, 
this proposal specifically focuses on evaluating if Cobalt+ will have a greater impact on women and can 
serve as a platform for addressing inequities in mental health care for this vulnerable population. 
COVID-19 has increased the use and application of digital technologies in health care including text 
messaging, mobile surveys, and telemedicine. Evolving and rapidly adopted approaches in mobile 
engagement through digital technology create scalable opportunities to assess individuals needs in real-
time and can be used to rapidly deploy tailored well-being and mental health interventions. This 
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approach also offers a strategy to reveal the central tendencies, distributions, and associations which, in 
population-based studies, can immediately inform a health systems approach toward maintaining a 
healthy workforce and lowering barriers to mental health care. 
 
2. Overall Objectives 
Through a RCT, evaluate the effectiveness of Cobalt+ on HCW depression/anxiety (primary outcome) 
compared with Cobalt (usual care). 

 
2.1. Primary Aims 
Aim 1: Through a RCT, evaluate the effectiveness of Cobalt+ on HCW depression/anxiety (primary 
outcome) compared with Cobalt (usual care).  
 
Aim 2: To better understand perceptions of access to mental health care and the effectiveness of 
Cobalt compared with Cobalt+ among HCWs through semi-structured qualitative interviews. 

 
2.2. Secondary Aims 
Secondary outcomes will include well-being, satisfaction with access to care, and measures of work 
productivity. HTE will be explored for race and gender.  
 

3. Primary Outcome Variable 
Measures were selected based on clinical relevance, validity in the HCW population, and meaningfulness 
to the target population. To facilitate data sharing, measures below were also identified to align with the 
NIMH data archive when possible Depression and Anxiety: The primary outcome will be depression and 
anxiety as measured by the Patient Health Questionnaire (PHQ-9) and General Anxiety Disorder (GAD-7) 
respectively. PHQ-9 and GAD-7 have been validated and used in multiple studies and provide easy, simple 
scales to quickly assess for depression and anxiety. PHQ9 is a 9-item score which ranges from 0 (least 
depressed) to 27 (most depressed. GAD-7 is a 7- item scale which assess the frequency of anxiety 
symptoms over the past two weeks on a 4-point Likert-scale ranging from 0 (never) to 3 (nearly every 
day). The total score of GAD-7 ranged from 0 to 21, with increasing scores indicating more severe 
functional impairments as a result of anxiety. 
 
4. Secondary Outcome Variable(s) 
Well-being index: The Well-being index (WBI) is a nine-question survey validated for use in HCW 
populations and considered important to health systems in managing the well-being of their workforce. 
Work productivity: To evaluate work productivity, we will use the World Health Organization Health and 
Work Performance Questionnaire (HPQ) short form. The HPQ is a validated self-report instrument 
designed to estimate the workplace costs of health problems with regard to reduced job performance, 
absence due to sickness, and work-related injuries and accidents. We will administer the short form 
which is an 11-question survey focused on absenteeism and presenteeism. Satisfaction with care: Client 
Satisfaction with Care (CSQ)-8 is a brief 8-item unidimensional well-established scale for assessing 
patients satisfaction with overall outpatient health care. It has been shown to be reliable and valid in 
assessing care across a range of settings. 
 
5. Study Design 

5.1. Phase 
Not applicable  
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5.2. Design 
We will conduct a prospective two-armed randomized control trial to test the effect of tailored mental 
health support on self-reported HCW mental health (anxiety and depression) during the response and 
recovery phases of the COVID-19 pandemic. The control group will have access to Cobalt which is usual 
care for all Penn Medicine employees. The Cobalt platform is web-based and is accessible from any 
device or desktop. Cobalt uses contextual surveys and evidence-based assessments to triage individual 
users to curated content and appropriate group or individual support. The current, and usual care, 
model is a digital version of what exists at other institutions where resources are available for staff to 
access wellness and mental health services. The usual care Cobalt model requires staff to personally 
initiate multiple steps: 1) identify a personal need for support, 2) know where to seek support and care, 
3) schedule an appointment, and 4) attend the appointment. In this context, the individual has to pull 
the resources they need and there may be several barriers to completing each step. This is particularly 
relevant as mental health conditions can compromise insight, motivation, and decision making, thereby 
making self-directed engagement in care (pull) more challenging. The study will be single-blinded and 
the study biostatistician will determine when to unblind the study. Given that the study compares the 
same process delivered as either a pull (usual care = Cobalt) or a push (intervention = Cobalt +) we 
believe risk is low. Nevertheless, we will engage a 3-member independent Data and Safety Monitoring 
Board to oversee the trial. In accordance with conventional practices, we will not identify members in 
advance so as not to disqualify potential proposal reviewers. To assess factors that may contribute 
toward accessing and using mental health resources between Cobalt versus Cobalt+, we will conduct 
semi-structured interviews (telephone or virtual video conference) with HCWs enrolled in Aim 1. 
Standardized interview guides will be created using the consolidated framework for implementation 
research (see Appendix) to ensure uniformity in how and what questions are asked of each group. Some 
questions within the guides will be the same between those in the traditional care arm (Cobalt) versus 
intervention (Cobalt+) to allow for comparison. We will interview up to 80 HCWs from Penn Medicine in 
order to understand the attitudes and decision-making involved in mental health strain during COVID-
19. We will recruit across both arms of the Aim 1 study to investigate HCW in usual care Cobalt (n=40) 
and from those in the intervention arm Cobalt+ (n=40). Using data from Aim 1, we will use a deviance 
sampling approach to identify HCW from the top and bottom 25% percentiles of anxiety and depression 
scales. This deviant selection is intentional to maximize the potential to identify themes unique to high 
or low levels of mental health strain. Individual scale scoring will not be revealed in order to limit 
responder bias, increase response rates and avoid attribution bias. We will recruit HCWs using a series 
of e-mails (up to 4 email invitations) and text messages (up to 3 text invitations). We will contact 
participants to obtain consent, ensure study procedures are described, answer questions and offer a $50 
gift card for their time. The goal is to conduct 80 audio-recorded semi-structured interviews (~20-30 
minutes). Interview questions will be aligned with themes from our preliminary studies and focus groups 
with front line healthcare workers early in the pandemic. Participants will be contacted one month 
following the end of the Aim 1 intervention period and consented via WTH. Participants will not be 
informed as to why they were selected and confidentiality will be maintained. There is variability in how 
individuals experience anxiety, depression, stress and overall well-being. Understanding how HCWs 
think about these emotions, their physical and mental states of being, and the decisions to access and 
utilize mental health resources are essential to the design of interventions to facilitate and support the 
workforce. Understanding how HCWs approach mental health assessments for themselves and the 
stigma associated with care is also critical in designing programs that are acceptable and used. 
Investigation of the factors that impact mental health care in HCWs can be supported by semi- 
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structured interviews which ask open-ended questions and allow participants to describe key attitudes, 
decision-making processes, and emotions that are otherwise difficult to assess. 
 

5.3. Study Duration 
The RCT will compare this pull model with a new model, the intervention named Cobalt+, which will 
proactively reach out to and engage individuals in order to reduce barriers in identifying a need for and 
accessing mental health care. The intervention group will have access to the same Cobalt resources as 
those in the usual care group but will also receive a comprehensive suite of services including: 1) 
monthly automated text messaging reminders and links to Cobalt resources 2) intermittent mental 
health assessments (PHQ-9, GAD-7) at enrollment, month 2, month 4 and month 6 which triage 
individuals to an opt-out appointment with a resilience coach, psychotherapist, or psychiatrist based on 
their results. Of note, all employees will have access to Cobalt whether they are in the study or not. 
Through the proposed RCT we will evaluate whether the intervention, a proactive model of care delivery 
(Cobalt+) impacts the primary outcome measure (depression and anxiety) and secondary outcome 
measures (well-being, satisfaction with access to care, and measures of work productivity [e.g. 
absenteeism]). 
 

5.4. Facilities 
The research team is highly experienced and well-positioned to execute this project rapidly and across 
departments and hospitals within Penn Medicine. Team members have worked closely on many clinical 
and research programs, conducted clinical trials using mobile and digital tools and platforms, and 
conducted trials specifically in the target vulnerable population, HCW. Pilot work from this team has led 
to multiple peer-reviewed publications in wellbeing, mental health, and deploying digital tools and 
platforms. We have enthusiastic support from Penn Medicine and departmental leadership in 
developing strategies to identify, support, and protect HCW well-being and mental health. Our team is 
interwoven within the frontline clinical workforce. The research team brings together expertise in real-
time patient- centered engagement using digital tools (Merchant, Agarwal, Asch), digital health 
(Merchant, Agarwal), well-being research (Bellini, Asch, Agarwal, Wolk), survey and qualitative methods 
(Shea), advanced biostatistics and computational methods (Mitra) and innovations in health systems 
(Asch, Merchant, Agarwal). Our team also has integral roles in Penn Medicine leadership which can help 
with project stewardship and uptake: PI (Merchant) serves as the Penn Medicine Associate Vice 
President of Digital Health, Co-I (Bellini) is the Senior Vice Dean for Academic Affairs and health system 
lead for Cobalt, and Co-I (Asch) is the Executive Director of the Penn Medicine Center for Health Care 
Innovation and Innovation lead for Cobalt. Additionally, Penn is an opportune venue to conduct COVID-
19 related research as a leader in the region in acute and virtual care during the pandemic. This proposal 
represents a natural next step to build upon our expertise and track record of success in designing, 
conducting, and disseminating meaningful and actionable patient and provider centered research. 
Advisory Board and stakeholder engagement: To insure input from providers that will inform the 
research, we will convene an advisory board representing entities from each (n=12) of the direct patient 
care groups (e.g. physicians, nurses, certified nursing assistants, lab technicians, radiology technicians 
physical therapists, occupational therapists, pharmacists, pharmacy technicians, patient registration 
staff, patient intake coordinators, environmental service personnel). We have strong existing 
relationships with these groups and will meet with them before the study initiates and then every 6 
months thereafter for input, engagement, and feedback. Some of the members of this group will also be 
recruitment champions identified. This step is critically important and we will work collaboratively with 
this group for stakeholder guidance about all aspects of execution and reporting for the study. 
 

5.5. Key Inclusion Criteria 
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There are no inclusion and exclusion criteria for any subpopulation based on race/ethnicity, age, gender, 
status as a vulnerable population. Eligibility criteria for study enrollment will include: 1) age 18 years or 
older; 2) regular, daily access to a smartphone 3) able to communicate fluently in English (as the current 
Cobalt assessments and resources are in English at this time), 4) work at least 4 hours per week in either 
a hospital or outpatient based settings (e.g. physicians, nurses, certified nursing assistants, lab 
technicians, radiology technicians, physical therapist, occupational therapist, pharmacists, pharmacy 
technicians, patient registration staff, receptionists/patient intake coordinators, environmental service 
personnel) approximately 4 hours/week (on average 192 hours/ 48 weeks in a year) in the study time 
frame. Eligible participants will then have an opportunity to consent to study participation. Any HCW 
meeting these criteria will be eligible to participate in the research; we will not exclude any potential 
participant based on a priori criteria. 
 

5.6. Key Exclusion Criteria 
1). Under 18 years of age; 2) does not have an interest in participating in a 9-month study and willing to 
complete regular surveys; 3) does not have regular, daily access to an SMS-capable phone 4) unable to 
communicate fluently in English (as the current Cobalt assessments and resources are in English at this 
time), 5) does not provide direct patient care approximately 4 hours/week (on average 192 hours/ 48 
weeks in a year) in the study time frame. 6). Not willing to provide informed consent 
 
6. Subject Recruitment 

6.1. Target Population 
The population of interest for this proposal is HCWs who in the midst of COVID-19 are at increased risk 
for mental health symptoms and conditions. We will also utilize University groups and motivated mental 
healthcare champions to specifically promote inclusion of female and underrepresented minority HCW 
in the RCT and qualitative aim. This focus aligns with the RFA which identifies vulnerable populations as: 
medical personnel with direct patient care and NIH-designated health disparity racial/ ethnic minorities. 
We specifically include a broad definition of HCWs (e.g. physicians, nurses, certified nursing assistants, 
lab technicians, radiology technicians, physical therapists, occupational therapists, pharmacists, 
pharmacy technicians, patient registration staff, coroners, receptionists/patient intake coordinators, 
environmental service personnel) that are not routinely evaluated jointly and with the same 
intervention. While much of the attention in the pandemic has been on physicians and nurses we aim to 
focus on a broader group that is at risk for COVID-19 and mental health symptoms and conditions 

6.2. Subjects at Penn 
1,250 
 
6.3. Accrual 

To recruit potential study participants, we will send an email about the study to the entire Penn 
Medicine employee listserv, as these individuals are the same recipients of Penn Medicine news and 
Covid-19 updates who have received prior information about the availability of Cobalt. Emails will be 
sent up to 5 times to this employee list. The plan to outreach to employees in this manner has been 
approved by both Penn Medicine Human Resources and the Penn Medicine Chief Operation Officer. We 
will specifically engage recruitment champions in the study design and for support in extending the 
reach of the recruitment email to underrepresented minority HCWs. These recruitment champions will 
include each Departments Vice Chair for Diversity and Inclusion to support sending the email about the 
study to their Departments and groups within their Departments specifically focused on diversity and 
inclusion. We will also engage Centers, Departments, and Groups at Penn Medicine to support 
dissemination of the study announcement. These include the Office of Inclusion and Diversity, the 
Alliance of Minority Physicians, Penn Medicine Center for Health Equity Advancement, Bold Solutions 
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Initiative, FOCUS on health and leadership for women, Penn Promotes research on sex and gender in 
health, and the Program for Health Equity in Education and Research. Furthermore, we will recruit in-
person across the Penn Medicine campus such as tabling outside of prominent buildings and 
departments (New Pavilion and cafeterias) and attend department morning huddles / meetings to 
accommodate staff members who have limited access to their email accounts. We will also be 
intentional about diversity of representation in the images in all study materials and highlight the 
diversity in our project team. We base our power considerations on baseline data presented in an RCT 
conducted by Graham et al. In their study, they report a mean baseline PHQ-9 of 14.0 (SE=5.0) and mean 
GAD-7 of 11.6 (SE=4.6). We assume a type I error rate of 2.5% (.05/2) to account for the two separate 
outcomes that we will be evaluating. We aim to enroll 1250 participants with the anticipation that there 
will be 20% attrition. 
 

6.4. Patient Subject Recruitment 
To recruit potential study participants, we will send an email about the study to the entire Penn 
Medicine employee listserv, as these individuals are the same recipients of Penn Medicine news and 
Covid-19 updates who have received prior information about the availability of Cobalt. Emails will be 
sent up to 5 times to this employee list. The plan to outreach to employees in this manner has been 
approved by both Penn Medicine Human Resources and the Penn Medicine Chief Operation Officer (see 
letters of support). Exploratory Aim1 specifically seeks to determine if the effect of the intervention 
varies across patient subgroups (e.g. race and gender) as we recognize the importance of evaluating the 
effect of Cobalt in these specific populations. We will specifically engage recruitment champions in the 
study design and for support in extending the reach of the recruitment email to underrepresented 
minority HCWs. These recruitment champions will include each Departments Vice Chair for Diversity and 
Inclusion to support sending the email about the study to their Departments and groups within their 
Departments specifically focused on diversity and inclusion. We will also engage Centers, Departments, 
and Groups at Penn Medicine to support dissemination of the study announcement. These include the 
Office of Inclusion and Diversity, the Alliance of Minority Physicians, Penn Medicine Center for Health 
Equity Advancement, Bold Solutions Initiative, FOCUS on health and leadership for women, Penn 
Promotes research on sex and gender in health, and the Program for Health Equity in Education and 
Research. We will also be intentional about diversity of representation in the images in all study 
materials and highlight the diversity in our project team. To promote retention, participants will be 
emailed up to 4 times and texted (up to three times) to nudge survey and assessment completion. For 
compensation, each participant will receive up to $200: $50 at enrollment, $75 at 6 months and $75 at 9 
months for 3 total surveys. Submission for subject reimbursement will occur immediately upon 
completion of surveys and assessments and occur through the Way to Health platform which facilitates 
timely payment. 
 

6.5. Subject Compensation 
To promote retention, participants will be emailed up to 4 times and texted (up to three times) to nudge 
survey and assessment completion. For compensation, each participant will receive up to $200: $50 at 
enrollment, $75 at 6 months and $75 at 9 months for 3 total surveys. Submission for subject 
reimbursement will occur immediately upon completion of surveys and assessments and occur through 
the Way to Health platform which facilitates timely payment. Each participant will receive $50 for 
interview completion.  
 
7. Study Procedures 

7.1. Consent Process 



Effect of a Digital Engagement Strategy on Healthcare Worker Mental Health and Well-being: A 
Randomized Controlled Trial 

 10 

To recruit potential study participants, we will send an email about the study to the entire Penn 
Medicine employee listserv, these individuals are the same recipients of Penn Medicine news and 
COVID-19 updates who have received prior information about the availability of Cobalt. Emails will be 
sent up to 4 times to this employee list. This proposal includes a letter of support from the Penn 
Medicine Director of Human Resources and Penn Medicine Chief Operation Officer indicating support 
for the project and access to these listservs. Participants will provide electronic informed consent before 
participation in the study. The electronic consent form is hosted on Way to Health, HIPAA Compliant 
Platform. Participants will be notified that enrollment is voluntary and declining to participate will not 
change their access to Cobalt or have an impact on their employment. Participants will be consented 
with ample time to discuss consent. Participants will be given contact information (including telephone 
and email) for the principal investigator (Dr. Merchant), and the University of Pennsylvania IRB to 
address any potential concerns. A detailed Manual of Operations will be developed for the study and 
procedures will be designed to ensure efficient and prompt updating. Our project is designed to function 
entirely remotely (recruitment, consent, enrollment, survey completion) All study participants read and 
review the informed consent document independently on Way to Health but research team members 
are readily available to discuss the form and answer questions via email or telephone communications, 
all noted on the instructions of the informed consent document on Way to Health. All investigators have 
experience in developing a manual of operations. All study staff will undergo a thorough training and 
certification procedure prior to protocol implementation, including CITI Course in the Protection of 
Human Research Participants online training in research ethics. The initial training will be conducted by 
the PI and will include an overview of the study, detailed explanation of the study protocol, and hands-
on practice of specific protocol components. All study staff will be observed conducting randomly 
selected protocol duties at least twice annually and evaluated using specifically designed checklists. 
 

7.1.1.1. Waiver or Alteration of Informed Consent 
Not applicable 
 

7.1.1.2. Minimal Risk 
Since we are recruiting Penn Medicine employees, the informed consent highlights how their Penn 
Medicine employer, director, supervisor, or co-worker may be an investigator in this research study. The 
document also includes language on how if the individual chooses not to participate, there will be no 
loss of benefits to which they are otherwise entitled. Their employment is not in jeopardy based on their 
enrollment status. Given that the study compares the same process delivered as either a pull (usual care 
= Cobalt) or a push (intervention = Cobalt +) we believe risk is low. Nevertheless, we will engage a 3- 
member independent Data and Safety Monitoring Board to oversee the trial. In accordance with 
conventional practices, we will not identify members in advance so as not to disqualify potential 
proposal reviewers. All subjects will be consented for participation and will have the ability to withdraw 
at any time. There is minimal risk to the participants as Penn Cobalt will triage patients accordingly to 
level of services for mental health support. All qualitative results will be de-identified and any collected 
PHI data will be stored securely and separately. Participants can elect to not participate in the study 
without any consequences. Participants can also opt-out of participating at any time. All employees have 
access to Cobalt and associated services; participants in the intervention arm may be less likely to 
experience risks associated with the research because they are receiving pushed services designed to 
reduce barriers to access of mental health services.  

7.1.1.3. Impact on Subject Rights and Welfare 
We will be obtaining informed consent from patients who have been provided a thorough explanation 
of the study and the opportunity to ask any questions about study participation. Patients will be read 
the entire consent and given the option to participate. 
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7.1.1.4. Waiver Essential to Research 

All participants will be recruited through remote procedures.  
 

7.1.1.5. Written Statement of Research  
This study does not operate under a written statement of research. 
 

7.2. Procedures 
We will conduct a prospective two-armed randomized control trial to test the effect of tailored mental 
health support on self-reported HCW mental health (anxiety and depression) during the response and 
recovery phases of the COVID-19 pandemic. The control group will have access to Cobalt which is usual 
care for all Penn Medicine employees. The Cobalt platform is web-based and is accessible from any 
device or desktop. Cobalt uses contextual surveys and evidence-based assessments to triage individual 
users to curated content and appropriate group or individual support. The current, and usual care, 
model is a digital version of what exists at other institutions where resources are available for staff to 
access wellness and mental health services. The usual care Cobalt model requires staff to personally 
initiate multiple steps: 1) identify a personal need for support, 2) know where to seek support and care, 
3) schedule an appointment, and 4) attend the appointment. In this context, the individual has to pull 
the resources they need and there may be several barriers to completing each step. This is particularly 
relevant as mental health conditions can compromise insight, motivation, and decision making, thereby 
making self-directed engagement in care (pull) more challenging. The RCT will compare this pull model 
with a new model, the intervention named Cobalt+, which will proactively reach out to and engage 
individuals in order to reduce barriers in identifying a need for and accessing mental health care. The 
intervention group will have access to the same Cobalt resources as those in the usual care group but 
will also receive a comprehensive suite of services including: 1) monthly automated text messaging 
reminders and links to Cobalt resources 2) intermittent mental health assessments (PHQ-9, GAD-7) at 
enrollment, month 2, month 4 and month 6 which triage individuals to an opt-out appointment with a 
resilience coach, psychotherapist, or psychiatrist based on their results. Of note, all employees will have 
access to Cobalt whether they are in the study or not. Through the proposed RCT we will evaluate 
whether the intervention, a proactive model of care delivery (Cobalt+) impacts the primary outcome 
measure (depression and anxiety) and secondary outcome measures (well-being, satisfaction with 
access to care, and measures of work productivity [e.g. absenteeism]).  
 
8. Analysis Plan 

 
We will conduct an intent to treat (ITT) analysis. The ITT analysis will include all randomized participants 
in the groups to which they were randomly assigned. Baseline demographic and clinical characteristics 
will be reported as frequency and percent for categorical variables and median and distribution for 
continuous variables. We will compare baseline characteristics between intervention and control arms 
using t-tests for continuous variables and chi-squared tests for categorical variables. The goal of these 
comparisons will be to determine if the two arms are balanced on baseline variables after 
randomization. Our primary analysis will focus on the difference in PHQ-9 and GAD-7 scores at 6 months 
between the two arms. We will estimate and test differences in means between arms using two- sample 
t-tests and generalized linear models that account for baseline measurements of PHQ-9 and GAD-7. 
Missing data will be assessed for patterns and multiple imputation will be used if deemed appropriate. 
Baseline covariates that are found to be imbalanced between arms may be adjusted for in the model if 
they were deemed to be potential confounders a priori to adjust for potential confounding and for 
efficiency gain. We will use all available PHQ-9 and GAD-7 scores on eligible patients from randomization 
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through the last observation. A p0.05 will be deemed statistically significant but emphasis will be placed 
on point estimates and confidence intervals. Secondary outcomes of mental healthcare utilization, 
satisfaction with connection to services, and qualitative feedback on mobile engagement will also be 
modeled using GEE with mean models specified based on the distribution of the specific outcome (e.g. 
Poisson or negative binomial for number of mental healthcare visits, logit for binary responses). 
Potential associations between system-level or regional level case burden and PHQ-9 and GAD-7 scores 
at baseline and over-time will be assessed with generalized linear models and GEE. Exploratory Aim 1: 
Statistical approach: The statistical approach for studying HTE will be to test for the statistical 
interaction between the intervention and race and separately by gender in the GEE models described 
above. Although our study was not designed specifically to detect HTE, if 20% of our trial participants 
are Black (based on targeted recruitment efforts), our study will achieve 80% power (assuming type I 
error of 0.05) to detect a 1.8 difference in mean GAD-7 scores and a 2.0 difference in mean PHQ-9 
scores between arms at 6 months. We anticipate that at least 50% of participants will be female. Hence, 
our study is powered to detect a 1.2 difference in mean GAD-7 scores and a 1.3 difference in mean PHQ-
9 scores between arms at 6 months among women.  
 
Aim 2: Power: no power calculation will be performed for this qualitative aim consistent with prior 
qualitative aims we will aim to interview 80 participants from Aim 1 and evaluate themes until 
saturation Analysis: Using thematic analysis, we will analyze HCW interview transcripts to identify 
recurring themes in attitudes and beliefs toward mental health, well-being, and mental health care or 
resources. Interview audio will be transcribed and uploaded into NVivo software (available as a Penn 
resource). In total we plan for up to 80 semi-structured interviews, or until inductive thematic saturation 
is reached in each group meaning no new themes are emerging. Analysis of qualitative, semi-structured 
interviews utilizes a series of systematic steps in transcribing, developing a code for thematic content, 
and subsequent coding of interviews.  A modified grounded theory approach will be used to evaluate 
interview transcriptions. Analysis will begin shortly after the first few interviews are completed. An 
emergent, iterative open coding process will be followed and two trained coders from the research 
team will jointly read five transcripts and draft the outline of a codebook. Each coder will then 
independently code five more transcripts and adjust the codebook as needed. We will review the codes, 
resolve discrepancies and finalize coding procedures. Following adjudication of any areas of discrepancy, 
the research team coders will be assigned batches of transcripts for independent coding, sharing 25% of 
the transcripts in each batch for ongoing inter-rater agreement assessment. We will review coding for 
interrater reliability, measured by Cohens kappa (0.8), and overall comprehensiveness. If a high kappa is 
not achieved, further double coding and refining of the code will continue. This approach to coding and 
analyzing qualitative data has been widely used. Strategies used to ensure reliability and validity in the 
qualitative data will include a comprehensive audit trail, checks between coders, team debriefing, and 
corroboration of findings across participants. 

9. Subject Confidentiality 

The research team will exercise extreme caution with identifiable private information. Patients 
randomized to the intervention arm will receive weekly messages from Way to Health. In the patients 
informed consent, they are instructed and agree by signing the document that they will not disclose 
personal health information (PHI) on the Way to Health texting platform and only respond to the text 
message prompts. When patient participants (both control and intervention) text into the Way to Health 
or complete a survey, the research team will receive email notification immediately. The research team 
is instructed to review the message within 1-4 hours of delivery, Monday through Friday, 8 am to 5pm. 
The line will be closed on Saturday and Sunday however patient participants will receive an out of office 
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message if they text in; the messages notes, Thank you for reaching out, we will get back to you when 
we get back in the office! and a Patient Inquiry Incident is created. An exception to confidentiality is if 
significant suicidal ideation, is exhibited through text message or via PHQ-9. Question 9 asks about 
thoughts of being better off dead or of hurting oneself in some way over the last two weeks with an 
associated scale delineating not at all, several days, more than half the days, or nearly every day. Those 
indicating any response beyond not at all will be triaged to immediate access to a therapist via the 
Cobalt platform. This is the current standard of care and will be the same for both Cobalt and Cobalt 
plus in this trial. 

10.1 Subject Privacy 

Privacy refers to the person's desire to control access of others to themselves. Privacy concerns people, 
whereas confidentiality concerns data. Describe the strategies to protect privacy giving consideration to 
the following: The degree to which privacy can be expected in the proposed research and the safeguards 
that will be put into place to respect those boundaries. The methods used to identify and contact 
potential participants. The settings in which an individual will be interacting with an investigator. The 
privacy guidelines developed by relevant professions, professional associations and scholarly disciplines 
(e.g., psychiatry, genetic counseling, oral history, anthropology, psychology). Interview audio-recordings 
will be transcribed verbatim and all identifiers will be removed. The recording and transcript will be kept 
a secure and locked area with access limited to designated researchers. After we analyze the recordings, 
we will destroy recordings after data analysis or completion of the study. All encounters will take place 
online via BlueJeans or Way to Health, HIPAA compliant platform. 

10.2 Data Disclosure  

Survey data will be submitted to the National Institute of Mental Health Data Archive (NDA) at the 
National Institutes of Health (NIH). NDA is a large database where deidentified study data from many 
NIH studies are stored and managed. De-identified study data means that all personal information (such 
as name, address, birthdate and phone number) is removed and replaced with a code number. PHI will 
not be shared with anyone outside the parameters of the study as detailed in the Consent/HIPAA 
process. 

10.3 Data confidentiality 

The following methods will be employed to protect patient PHI for this research study: 

x Computer-based files will only be made available to personnel involved in the study through the use of 
access privileges and passwords. 

x Prior to access to any study-related information, personnel will be required to sign statements 
agreeing to protect the security and confidentiality of identifiable information. 

x Wherever feasible, identifiers will be removed from study-related information. 

x A Certificate of Confidentiality will be obtained, because the research could place the subject at risk of 
criminal or civil liability or cause damage to the subject's financial standing, employability, or liability. 
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x Precautions are in place to ensure the data is secure by using passwords and encryption, because the 
research involves web-based surveys. 

x Audio and/or video recordings will be transcribed and then destroyed to eliminate audible 
identification of subjects. 

11 Consent Process Overview 

Participants will enroll in this study via a remote recruitment process. The study coordinator will review 
the consent script, which will include a description of the voluntary nature of participation, the study 
procedures, risks and potential benefits in detail. Participants will be told that all information will be 
kept strictly confidential, except as required by law. Subjects will be provided a copy of the consent 
document. All efforts will be made by study staff to ensure subject privacy. Enrollment will be conducted 
by the study coordinators who will enter patient information directly into the Way to Health platform 
once a participant has consented to participate.  

11.2 Potential Study Risks 

Given that the study compares the same process delivered as either a pull (usual care = Cobalt) or a 
push (intervention = Cobalt +) we believe risk is low. Nevertheless, we will engage a 3-member 
independent Data and Safety Monitoring Board to oversee the trial. In accordance with conventional 
practices, we will not identify members in advance so as not to disqualify potential proposal reviewers. 
All subjects will be consented for participation and will have the ability to withdraw at any time. There is 
minimal risk to the participants as Penn Cobalt will triage patients accordingly to level of services for 
mental health support. All qualitative results will be de-identified and any collected PHI data will be 
stored securely and separately. Participants can elect to not participate in the study without any 
consequences. Participants can also opt-out of participating at any time. All employees have access to 
Cobalt and associated services; participants in the intervention arm may be less likely to experience risks 
associated with the research because they are receiving pushed services designed to reduce barriers to 
access of mental health services.. 

11.3 Potential Study Benefits 

All participants will have access to Cobalt, digital mental health and well-being platform which provides 
stepped care based on needs. Additionally, participants using either Cobalt or Cobalt+ may identify 
depression or anxiety otherwise unknown to them and then will be connected to care. The direct 
benefit to human subjects is in the use of Cobalt (usual care) and for those who are in the Cobalt+ 
intervention arm, access to a pushed model of care where resources are opt-out. The information 
learned from this study will hopefully help contribute to the fields of digital health and mental health. 
The risks are reasonable in relation to the importance of knowledge expected to be gained. Information 
learned from this study could improve our understanding of how digital platforms can be used to 
engage participants, measure mental health using validated scales, and connection individuals to 
resources and care. We will also gain insights about how these platforms impact access to care and 
perceived barriers to care in healthcare workers. Ultimately, the data can be used to better understand 
and improve strategies for protecting and supporting the mental health of healthcare workers 
throughout the COVID-19 pandemic and its associated phases, but also in the future. 
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11.4 Alternatives to Participation 

Not participate in the study. As a reminder, all Penn Medicine and University of Pennsylvania have 
access to Cobalt resources, regardless of their participation in the study. 
 

11.5 Data and Safety Monitoring  

The study will be single-blinded and the study biostatistician will determine when to unblind the study. 
Given that the study compares the same process delivered as either a pull (usual care = Cobalt) or a 
push (intervention = Cobalt +) we believe risk is low. Nevertheless we will engage a 3-member 
independent Data and Safety Monitoring Board to oversee the trial. In accordance with conventional 
practices, we will not identify members in advance so as not to disqualify potential proposal reviewers. 
Given that the study compares the same process delivered as either a pull (usual care) or a push 
(intervention = well-being platform) we believe risk is low. Nevertheless, we will engage a 3-member 
independent Data and Safety Monitoring Board to oversee the trial. In accordance with conventional 
practices, we will not identify members in advance so as not to disqualify potential proposal reviewers. 
These three external investigators will have expertise in mental health and wellness, employee health, 
and digital health. In accordance with conventional practices, we will not identify members in advance 
so as not to disqualify potential proposal reviewers. The responsibilities of the DSMB will include: 
Reviewing the research protocol, consent, and plans for DSMB Evaluate the progress of the trial: 
recruitment, retention, data quality, and adverse events Protection of participant safety Ensure high 
standards for privacy and no breech of data security Provide written summary reports to the PI 
(Merchant) and investigators after convening Provide a written summary report to the NIH funding body 
if required This study will not have pre-specified stopping rules. The study will be single-blinded and the 
study biostatistician will determine when to unblind the study.. 
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1. Abstract 
Early in the pandemic, our team developed and implemented Penn Cobalt across the University of 
Pennsylvania Health System which spans six acute-care hospitals and employs over 43,000 individuals. 
Cobalt is a web-based platform that curates mental health and wellness content and provides 
connection to group and individual support. Using validated mental health assessments, Cobalt triages 
users to the right level and type of support across three categories: In the studio synchronous group 
sessions, On your time asynchronous content, and 1:1 support. The 1:1 support represents a stepped 
care model of mental health services and includes peer support, resilience coaches offering 
psychological first aid, psychotherapists and psychiatrists. Cobalts embedded scheduling and telehealth 
capabilities also provide HIPAA-compliant mental health care in a convenient, patient-centered model. 
Cobalt content continuously adapts and evolves through crowdsourced feedback to encompass locally 
defined and sensitive resources (e.g. addressing racial trauma). Over the first 7 months, Cobalt has had 
over 140,000-page views and 18,300 unique users engaging with its content and support. The platform 
identified 111 HCWs reporting thoughts of self-harm and connected those individuals with a mental 
health provider for support and evaluation within 24 hours. 
 

2. Background 
Epidemics are often associated with significant mental health consequences to society. Large-scale 
disasters, whether traumatic (e.g., the World Trade Center attacks or mass shootings), natural (e.g., 
hurricanes), or environmental (e.g., Deepwater Horizon oil spill), are often accompanied by increases in 
depression, posttraumatic stress disorder (PTSD), substance use disorder, and a broad range of other 
mental health and behavioral disorders, domestic violence, and child abuse. For example, prior work 
showed that 5% of the population affected by Hurricane Ike in 2008 met the criteria for major 
depressive disorder in the month after the hurricane; 1 out of 10 adults in New York City showed signs 
of the disorder in the month following the 9/11 attacks. And almost 25% of New Yorkers reported 
increased alcohol use after the tragic attacks. Communities affected by the Deepwater Horizon oil spill 
showed signs of clinically significant depression and anxiety. The SARS epidemic was also associated with 
increases in PTSD, stress, and psychological distress in patients and clinicians. For such events, the 
impact on mental health can occur in the immediate aftermath and then persist over long time periods. 
The rates of stress and burnout were high in health care workers prior to the pandemic and those rates 
have persisted or increased. In March of 2020, COVID-19 emerged as a global pandemic resulting in 
acute stressors directly impacting an already vulnerable and strained health care system. Healthcare 
workers (HCWs) are facing unique challenges during the COVID-19 pandemic related to rapid shifts in 
care, strains on availability of personal protective equipment, moral injury, and concerns about risks of 
infection. The challenges confronting HCWs continue outside of work including childcare responsibilities, 
career trajectory and concern for employment status with dynamically shifting practice models and 
patient volumes. The mental health burdens of frontline HCWs began to emerge in early retrospective 
studies from China and Italy; with early reports of increases in clinician suicide due to the pandemic. 
HCWs are predicted to face repeated acute triggering events throughout the long period of 
disillusionment we now find ourselves in as we slowly inch towards reconstruction and recovery with 
the COVID-19 pandemic. Additional HCW stress is associated with the real or perceived risk of 
contracting COVID-19 or spreading it to loved ones. A 2020 MMWR report on occupation type and job 
setting of HCWs with COVID-19 showed that the relative percentage of cases was high in nurses (1742, 
29.5%), environmental services (EVS) (330, 5.6%), physicians (190,3.2), and respiratory therapists (44, 
0.7%). COVID-19 has also affected HCWs across demographics with higher rates of death in 
underrepresented minorities. Among HCW with COVID-19 the median age was 41 years and 79% were 
females. For the 69,678 (69%) of cases with available data on race and ethnicity the distribution was 
Whites (47%), Blacks (26%), Hispanics (12%) Asians (9%). Compared with COVID-19 survivors, non-
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survivors were more likely to be older (median age 62), male (38% vs. 22%), Asian (20% vs. 9%), or Black 
(32% versus 25%). The increased exposure to COVID-19 may also limit physical contact of HCW with 
usual support networks and systems (e.g. family or faith-based groups) or lead to increased stress 
because of home based caregiving for elderly or immunocompromised family members. HCWs 
identifying as Black, indigenous, or of color are a vulnerable population. Prior reports support that black 
adults are approximately 10% more likely to report psychological distress when compared with white 
adults. Data from the Health and Human Services Office of Minority Health also shows that black adults 
are more likely than white adults to report hopelessness, sadness, and feeling like everything is an 
effort. There are significant barriers to accessing mental health care for black adults and it is estimated 
that only one in three black adults who need mental health care receive it. Many reasons contribute to 
these disparities including: costs of care, stigma associated with care, provider bias, lack of knowledge 
regarding available mental health therapies, and the lack of minority mental health professionals. For 
those who do receive care, the care is often of lower quality and not culturally aligned. Black HCWs have 
historically been subject to racism, discrimination, and inequity--and the national events centered 
around racial injustice coupled with COVID-19 have likely exacerbated mental health and well-being in 
measurable and sustained ways. Minority HCWs were already strained, often working within settings 
where they themselves are subject to microaggressions, overt acts of racism, structural racism and are 
direct observers of racial inequities in patient care leading to significant disparities in morbidity and 
mortality. Racial minorities are also disproportionately in jobs with high exposure risk including grocery 
stores, public transportation, factories, and health care facilities. A meta-analysis of 293 studies 
identified that racism significantly contributed to worse mental and physical health. Based on findings 
from more than 60 structured interviews with Black HCWs, the noted sociologist Adia Wingfield 
summarized her findings and noted: being a Black health care worker comes with specific difficulties 
that can easily go unnoticed. In a pandemic where Black populations are among the hardest hit, these 
difficulties are likely being magnified exponentially. Health care systems are undoubtedly taxed, but in 
the interest of their workers, they should consider ways they can support Black health care providers to 
offset the kinds of burnout and stresses research indicates they are likely experiencing right now. In this 
national emergency, health care systems may need to think past providing health care just for patients 
and consider the health of their workers, perhaps through counseling and support groups, heeding 
employees suggestions for how systems can be improved. The social and economic consequences of 
COVID-19 are predicted to affect women differently than men. Prior reports support that women have 
been more likely to lose their jobs or leave them during the pandemic due to a need to provide child and 
elder care as well as to support home schooling. While this unpaid labor has increased, paid work 
opportunities have also decreased for women. Increases in sexual and physical violence toward women 
during lockdowns have also been reported. The United Nations has identified increased vulnerability of 
female frontline workers and the need for targeted programs to specifically address their unique mental 
health needs due to a multitude of stressors. Prior reports have also focused on female frontline 
providers and physician researchers and threats to their professional careers, particularly academic, 
advancement due to barriers in work productivity as a result of COVID-19. The psychological impact of 
the delay in academic career progression (e.g. fewer grant submissions, fewer peer-reviewed 
publications, fewer leadership opportunities) could be pronounced and long standing. Considering how 
the pandemic has led to considerable strain on women and the unique impact on women in health care, 
this proposal specifically focuses on evaluating if Cobalt+ will have a greater impact on women and can 
serve as a platform for addressing inequities in mental health care for this vulnerable population. 
COVID-19 has increased the use and application of digital technologies in health care including text 
messaging, mobile surveys, and telemedicine. Evolving and rapidly adopted approaches in mobile 
engagement through digital technology create scalable opportunities to assess individuals needs in real-
time and can be used to rapidly deploy tailored well-being and mental health interventions. This 
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approach also offers a strategy to reveal the central tendencies, distributions, and associations which, in 
population-based studies, can immediately inform a health systems approach toward maintaining a 
healthy workforce and lowering barriers to mental health care. 
3. Overall Objectives 
Through a RCT, evaluate the effectiveness of Cobalt+ on HCW depression/anxiety (primary outcome) 
compared with Cobalt (usual care). Aims 

3.1 Primary Aims 
Aim 1: Through a RCT, evaluate the effectiveness of Cobalt+ on HCW depression/anxiety (primary 
outcome) compared with Cobalt (usual care).  
Aim 2: To better understand perceptions of access to mental health care and the effectiveness of 
Cobalt compared with Cobalt+ among HCWs through semi-structured qualitative interviews. 

3.2 Secondary Aims 
Secondary outcomes will include well-being, satisfaction with access to care, and measures of work 
productivity. HTE will be explored for race and gender.  

 
4. Primary Outcome Variable 
Measures were selected based on clinical relevance, validity in the HCW population, and meaningfulness to 
the target population. To facilitate data sharing, measures below were also identified to align with the NIMH 
data archive when possible. The primary outcome will be depression and anxiety as measured by the Patient 
Health Questionnaire (PHQ-9) and General Anxiety Disorder (GAD-7) respectively. PHQ-9 and GAD-7 have 
been validated and used in multiple studies and provide easy, simple scales to quickly assess for depression 
and anxiety. PHQ9 is a 9-item score which ranges from 0 (least depressed) to 27 (most depressed. GAD-7 is a 
7- item scale which assess the frequency of anxiety symptoms over the past two weeks on a 4-point Likert-
scale ranging from 0 (never) to 3 (nearly every day). The total score of GAD-7 ranged from 0 to 21, with 
increasing scores indicating more severe functional impairments as a result of anxiety. 
 
5. Secondary Outcome Variable(s) 
Well-being index: The Well-being index (WBI) is a nine-question survey validated for use in HCW populations 
and considered important to health systems in managing the well-being of their workforce.  
The World Health Organization- Five Well-Being Index (WHO-5) is a short self-reported measure of current 
mental wellbeing. The WHO-5 has been found to have adequate validity in screening for depression and in 
measuring outcomes in clinical trials. Item response theory analyses in studies of younger persons and 
elderly persons indicate that the measure has good construct validity as a unidimensional scale measuring 
well-being in these populations (Winther Topp et al., 2015).  
Work productivity: To evaluate work productivity, we will use the Lam Employment Absence and 
Productivity Scale, or LEAPS. It is a 10-item, self-rated scale that takes only 3 to 5 minutes for the patient to 
complete. It is simple and easy to use. The items were chosen based on the symptoms that have the most 
impact on work productivity and the most common productivity problems experienced by patients with 
depression. The LEAPS was recently validated in a sample of 234 consecutive working patients meeting 
DSM-IV criteria for MDD attending a mood disorders outpatient clinic (Lam et al, 2009).  
Satisfaction with care: To assess satisfaction we used the Satisfaction Index- Mental Health (SIMH)(Nabati, 
Shea, McBride, Gavin, & Bauer, 1998). The SIMH is a 12-item, self-report instrument developed to measure 
patient satisfaction with mental health care (Nabati, et al., 1998). The SIMH has high internal consistency 
reliability (Cronbachs alpha = 0.90), test- retest reliability (r = 0.79, p = 0.05), and sensitivity to change 
(Nabati, et al., 1998).  
Perceived System usability: System Usability Scale (SUS) provides a quick and dirty, reliable tool for 
measuring the usability. It consists of a 10-item questionnaire with five response options for respondents; 
from Strongly agree to Strongly disagree. Originally created by John Brooke in 1986, it allows you to evaluate 
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a wide variety of products and services, including hardware, software, mobile devices, websites and 
applications. As required by the NIMH, WHODAS and DSM-5 Level 1 Cross-Cutting Symptom Measure are 
asked only at the month 9 follow-up survey. These questions are voluntary to complete. WHODAS is a 12-
item questionnaire asks about difficulties due to health conditions. Health conditions include diseases or 
illnesses, other health problems that may be short or long lasting, injuries, mental or emotional problems, 
and problems with alcohol or drugs. Think back over the past 30 days and answer these questions, thinking 
about how much difficulty you had doing the following activities. For each question, please circle only one 
response. DOI: 10.2340/16501977-2583 The DSM-5 Level 1 Cross-Cutting Symptom Measure is a self- or 
informant-rated measure that assesses mental health domains that are important across psychiatric 
diagnoses. It is intended to help clinicians identify additional areas of inquiry that may have significant 
impact on the individuals treatment and prognosis. In addition, the measure may be used to track changes 
in the individuals symptom presentation over time. This version asks adults to consider how much (or how 
often) they have been bothered by specific problems in the past two weeks. https:// 
doi.org/10.1176/appi.books.9780890425596 DSM-5 includes sensitive questions around as suicide ideation, 
mental health disorders including depression, anxiety, psychosis, dissociation and personality functioning, 
and tobacco, alcohol, and substance use. 
 

6. Study Design 
6.1 Phase 

Not applicable  
6.2 Design 

We will conduct a prospective two-armed randomized control trial to test the effect of tailored mental 
health support on self-reported HCW mental health (anxiety and depression) during the response and 
recovery phases of the COVID-19 pandemic. The control group will have access to Cobalt which is usual 
care for all Penn Medicine employees. The Cobalt platform is web-based and is accessible from any 
device or desktop. Cobalt uses contextual surveys and evidence-based assessments to triage individual 
users to curated content and appropriate group or individual support. The current, and usual care, 
model is a digital version of what exists at other institutions where resources are available for staff to 
access wellness and mental health services. The usual care Cobalt model requires staff to personally 
initiate multiple steps: 1) identify a personal need for support, 2) know where to seek support and care, 
3) schedule an appointment, and 4) attend the appointment. In this context, the individual has to pull 
the resources they need and there may be several barriers to completing each step. This is particularly 
relevant as mental health conditions can compromise insight, motivation, and decision making, thereby 
making self-directed engagement in care (pull) more challenging. The study will be single-blinded and 
the study biostatistician will determine when to unblind the study. Given that the study compares the 
same process delivered as either a pull (usual care = Cobalt) or a push (intervention = Cobalt +) we 
believe risk is low. Nevertheless, we will engage a 3-member independent Data and Safety Monitoring 
Board to oversee the trial. In accordance with conventional practices, we will not identify members in 
advance so as not to disqualify potential proposal reviewers. To assess factors that may contribute 
toward accessing and using mental health resources between Cobalt versus Cobalt+, we will conduct 
semi-structured interviews (telephone or virtual video conference) with HCWs enrolled in Aim 1. 
Standardized interview guides will be created using the consolidated framework for implementation 
research ((https://cfirguide.org/guide/app/#/guide_select) and thematic areas identified in literature 
review to ensure uniformity in how and what questions are asked of each group. Some questions within 
the guides will be the same between those in the traditional care arm (Cobalt) versus intervention 
(Cobalt+) to allow for comparison. We will interview up to 80 HCWs from Penn Medicine in order to 
understand the attitudes and decision-making involved in mental health strain during COVID-19. We will 
recruit across both arms of the Aim 1 study to investigate HCW in usual care Cobalt (n= up to 40) and 
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from those in the intervention arm Cobalt+ (n=up to 40). Using data from Aim 1, we will use a deviance 
sampling approach to identify HCW from the top and bottom 25% percentiles of anxiety and depression 
scales from month 6 to baseline. This deviant selection is intentional to maximize the potential to 
identify themes unique to high or low levels of mental health strain. Individual scale scoring will not be 
revealed in order to limit responder bias, increase response rates and avoid attribution bias. We intend 
Aim 2 study sample to be similar to the Aim 1 gender and race breakdown. Since we oversampled Black 
participants in Aim 1, we intend to have at least 25% Black participants in Aim 2. We will recruit HCWs 
using a series of e-mails (up to 4 email invitations) and text messages (up to 3 text invitations). We will 
contact participants to obtain consent, ensure study procedures are described, answer questions and 
offer a $50 gift card for their time. The goal is to conduct up to 80 audio-recorded semi-structured 
interviews (~20-30 minutes). Interview questions will be aligned with themes from our preliminary 
studies and focus groups with front line healthcare workers early in the pandemic. Participants will be 
contacted one month following the end of the Aim 1 study period and consented via WTH. Participants 
will not be informed as to why they were selected and confidentiality will be maintained. There is 
variability in how individuals experience anxiety, depression, stress and overall well-being. 
Understanding how HCWs think about these emotions, their physical and mental states of being, and 
the decisions to access and utilize mental health resources are essential to the design of interventions to 
facilitate and support the workforce. Understanding how HCWs approach mental health assessments for 
themselves and the stigma associated with care is also critical in designing programs that are acceptable 
and used. Investigation of the factors that impact mental health care in HCWs can be supported by semi-
structured interviews which ask open-ended questions and allow participants to describe key attitudes, 
decision-making processes, and emotions that are otherwise difficult to assess. All Aim 2 participants 
will be informed that, You do not have to participate in any research study offered by your director, 
supervisor, or co-worker. If you choose not to participate, there will be no loss of benefits to which you 
are otherwise entitled. Your employment is not in jeopardy should you decide not to participate If you 
are interested in participating, A research team member is readily available to discuss the informed 
consent form with you and answer questions via email or telephone communications. You are free to 
decline or stop participation at any time during or after the initial consenting process. Please text back 
the Way to Health number or email digitalhealth@uphs.upenn.edu.The University of Pennsylvania has a 
significant financial interest in the Penn Medicine COBALT resources and delivery system used as a part 
of this protocol. It was developed by inventors at Penn Medicine, and if it were to be successful, the 
University of Pennsylvania will likely receive significant financial benefit. As a reminder, all Penn 
Medicine employees have access to COBALT for resources regardless of if they participate in the study. 
You are free to decline or stop participation at any time during or after the initial consenting process. To 
decline or stop participation, please email digitalhealth@uphs.upenn.edu or text in Bye to the Way to 
Health number. If Aim 2 participants expresses potentially sensitive information like mental health 
information, at the end of the interview, we will share free and confidential health resources. 

6.3 Study Duration 
The RCT will compare this pull model with a new model, the intervention named Cobalt+, which will 
proactively reach out to and engage individuals in order to reduce barriers in identifying a need for and 
accessing mental health care. The intervention group will have access to the same Cobalt resources as 
those in the usual care group but will also receive a comprehensive suite of services including: 1) 
monthly automated text messaging reminders and links to Cobalt resources 2) intermittent mental 
health assessments (PHQ-9, GAD-7) at enrollment, month 2, month 4 and month 6 which triage 
individuals to an opt-out appointment with a resilience coach, psychotherapist, or psychiatrist based on 
their results. Of note, all employees will have access to Cobalt whether they are in the study or not. 
Through the proposed RCT we will evaluate whether the intervention, a proactive model of care delivery 
(Cobalt+) impacts the primary outcome measure (depression and anxiety) and secondary outcome 
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measures (well-being, satisfaction with access to care, and measures of work productivity [e.g. 
absenteeism]). The study duration is approximately 29 months. 

6.4 Facilities 
The research team is highly experienced and well-positioned to execute this project rapidly and across 
departments and hospitals within Penn Medicine. Team members have worked closely on many clinical 
and research programs, conducted clinical trials using mobile and digital tools and platforms, and 
conducted trials specifically in the target vulnerable population, HCW. Pilot work from this team has led 
to multiple peer-reviewed publications in wellbeing, mental health, and deploying digital tools and 
platforms. We have enthusiastic support from Penn Medicine and departmental leadership in 
developing strategies to identify, support, and protect HCW well-being and mental health. Our team is 
interwoven within the frontline clinical workforce. The research team brings together expertise in real-
time patient- centered engagement using digital tools (Merchant, Agarwal, Asch), digital health 
(Merchant, Agarwal), well-being research (Bellini, Asch, Agarwal, Wolk), survey and qualitative methods 
(Shea), advanced biostatistics and computational methods (Mitra) and innovations in health systems 
(Asch, Merchant, Agarwal). Our team also has integral roles in Penn Medicine leadership which can help 
with project stewardship and uptake: PI (Merchant) serves as the Penn Medicine Associate Vice 
President of Digital Health, Co-I (Bellini) is the Senior Vice Dean for Academic Affairs and health system 
lead for Cobalt, and Co-I (Asch) is the Executive Director of the Penn Medicine Center for Health Care 
Innovation and Innovation lead for Cobalt. Additionally, Penn is an opportune venue to conduct COVID-
19 related research as a leader in the region in acute and virtual care during the pandemic. This proposal 
represents a natural next step to build upon our expertise and track record of success in designing, 
conducting, and disseminating meaningful and actionable patient and provider centered research. 
Advisory Board and stakeholder engagement: To insure input from providers that will inform the 
research, we will convene an advisory board representing entities from each (n=12) of the direct patient 
care groups (e.g. physicians, nurses, certified nursing assistants, lab technicians, radiology technicians 
physical therapists, occupational therapists, pharmacists, pharmacy technicians, patient registration 
staff, patient intake coordinators, environmental service personnel). We have strong existing 
relationships with these groups and will meet with them before the study initiates and then every 6 
months thereafter for input, engagement, and feedback. Some of the members of this group will also be 
recruitment champions identified. This step is critically important and we will work collaboratively with 
this group for stakeholder guidance about all aspects of execution and reporting for the study. 

6.5 Key Inclusion Criteria 
There are no inclusion and exclusion criteria for any subpopulation based on race/ethnicity, age, gender, 
status as a vulnerable population. Eligibility criteria for study enrollment will include: 1) age 18 years or 
older; 2) regular, daily access to a smartphone 3) able to communicate fluently in English (as the current 
Cobalt assessments and resources are in English at this time), 4) work at least 4 hours per week in either 
a hospital or outpatient based settings (e.g. physicians, nurses, certified nursing assistants, lab 
technicians, radiology technicians, physical therapist, occupational therapist, pharmacists, pharmacy 
technicians, patient registration staff, receptionists/patient intake coordinators, environmental service 
personnel) approximately 4 hours/week (on average 192 hours/ 48 weeks in a year) in the study time 
frame. Eligible participants will then have an opportunity to consent to study participation. Any HCW 
meeting these criteria will be eligible to participate in the research; we will not exclude any potential 
participant based on a priori criteria. 
 

6.6 Key Exclusion Criteria 
1). Under 18 years of age; 2) does not have regular, daily access to a smartphone 3) unable to 
communicate fluently in English (as the current Cobalt assessments and resources are in English at this 
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time), 4) does not not work at least 4 hours per week in either a hospital or outpatient based setting, 5). 
Not willing to sign the informed consent document. 
 

7. Subject Recruitment 
7.1 Target Population 

The population of interest for this proposal is HCWs who in the midst of COVID-19 are at increased risk 
for mental health symptoms and conditions. We will also utilize University groups and motivated mental 
healthcare champions to specifically promote inclusion of female and underrepresented minority HCW 
in the RCT and qualitative aim. This focus aligns with the RFA which identifies vulnerable populations as: 
medical personnel with direct patient care and NIH-designated health disparity racial/ ethnic minorities. 
We specifically include a broad definition of HCWs (e.g. physicians, nurses, certified nursing assistants, 
lab technicians, radiology technicians, physical therapists, occupational therapists, pharmacists, 
pharmacy technicians, patient registration staff, coroners, receptionists/patient intake coordinators, 
environmental service personnel) that are not routinely evaluated jointly and with the same 
intervention. While much of the attention in the pandemic has been on physicians and nurses we aim to 
focus on a broader group that is at risk for COVID-19 and mental health symptoms and conditions. our 
study samples demographic information, specifically gender, race, and ethnicity compared to the larger 
employee group. We will receive de-identified proportions of this information from University of 
Pennsylvania administration. Demographic information will include: % female, % male, % non-
reported/missing, % American Indian/Alaskan Native, % Asian, % Black or African American, % Native 
Hawaiian/Pacific Islander, % White, % I do not wish to answer, % non-reported/ missing, % Hispanic / 
Latinx, and % non-reported/missing. The demographic information would be used for internal 
discussions only with the Penn Medicine research personnel listed on our IRB HSERA protocol (IRB #: 
848844). 

7.2 Subjects at Penn 1,275 
7.3 Accrual 

To recruit potential study participants, we will send an email about the study to the entire Penn 
Medicine employee listserv, as these individuals are the same recipients of Penn Medicine news and 
Covid-19 updates who have received prior information about the availability of Cobalt. Emails will be 
sent up to 5 times to this employee list. The plan to outreach to employees in this manner has been 
approved by both Penn Medicine Human Resources and the Penn Medicine Chief Operation Officer. We 
will specifically engage recruitment champions in the study design and for support in extending the 
reach of the recruitment email to underrepresented minority HCWs. These recruitment champions will 
include each Departments Vice Chair for Diversity and Inclusion to support sending the email about the 
study to their Departments and groups within their Departments specifically focused on diversity and 
inclusion. We will also engage Centers, Departments, and Groups at Penn Medicine to support 
dissemination of the study announcement. These include the Office of Inclusion and Diversity, the 
Alliance of Minority Physicians, Penn Medicine Center for Health Equity Advancement, Bold Solutions 
Initiative, FOCUS on health and leadership for women, Penn Promotes research on sex and gender in 
health, and the Program for Health Equity in Education and Research. Furthermore, we will recruit in-
person across the Penn Medicine campus such as tabling outside of prominent buildings and 
departments (New Pavilion and cafeterias) and attend department morning huddles / meetings to 
accommodate staff members who have limited access to their email accounts. We will also be 
intentional about diversity of representation in the images in all study materials and highlight the 
diversity in our project team. We base our power considerations on baseline data presented in an RCT 
conducted by Graham et al.92 In their study, they report a mean baseline PHQ-9 of 14.0 (SE=5.0) and 
mean GAD-7 of 11.6 (SE=4.6). We assume a type I error rate of 2.5% (.05/2) to account for the two 
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separate outcomes that we will be evaluating. We aim to enroll 1275 participants with the anticipation 
that there will be 27.5% attrition. 
 

7.4 Patient Subject Recruitment 
To recruit potential study participants, we will send an email about the study to the entire Penn 
Medicine employee listserv, as these individuals are the same recipients of Penn Medicine news and 
Covid-19 updates who have received prior information about the availability of Cobalt. Emails will be 
sent up to 5 times to this employee list. The plan to outreach to employees in this manner has been 
approved by both Penn Medicine Human Resources and the Penn Medicine Chief Operation Officer (see 
letters of support). Exploratory Aim1 specifically seeks to determine if the effect of the intervention 
varies across patient subgroups (e.g. race and gender) as we recognize the importance of evaluating the 
effect of Cobalt in these specific populations. We will specifically engage recruitment champions in the 
study design and for support in extending the reach of the recruitment email to underrepresented 
minority HCWs. These recruitment champions will include each Departments Vice Chair for Diversity and 
Inclusion to support sending the email about the study to their Departments and groups within their 
Departments specifically focused on diversity and inclusion. We will also engage Centers, Departments, 
and Groups at Penn Medicine to support dissemination of the study announcement. These include the 
Office of Inclusion and Diversity, the Alliance of Minority Physicians, Penn Medicine Center for Health 
Equity Advancement, Bold Solutions Initiative, FOCUS on health and leadership for women, Penn 
Promotes research on sex and gender in health, and the Program for Health Equity in Education and 
Research. Furthermore, we will recruit in-person across the Penn Medicine campus such as tabling 
outside of prominent buildings and departments (New Pavilion and cafeterias) and attend department 
morning huddles / meetings to accommodate staff members who have limited access to their email 
accounts. We will also be intentional about diversity of representation in the images in all study 
materials and highlight the diversity in our project team. For enrolled study participants, there is no 
email or text message follow for nudge messages. However, there is one text message or email follow 
up message (based on the participants communication preference) to complete survey assessments. For 
example, the message notes: Hi PARTICIPANT_FIRSTNAME, when you have a chance, please complete 
this short well-being survey: It only takes about 2 minutes! Thanks for your reply! For 6 and 9 month 
follow up survey reminders, we will send the following text message or email, Hi 
PARTICIPANT_FIRSTNAME, please complete the last follow up survey by clicking here: Once you 
complete it, $75 will be loaded on your ClinCard account. To promote retention, participants will be 
emailed up to 4 times and texted (up to three times) to nudge survey and assessment completion. For 
compensation, each participant will receive up to $200: $50 at enrollment, $75 at 6 months and $75 at 9 
months for 3 total surveys. Submission for subject reimbursement will occur immediately upon 
completion of surveys and assessments and occur through the Way to Health platform which facilitates 
timely payment. Using data from Aim 1, we will use a deviance sampling approach to identify HCW from 
the top and bottom 25% percentiles of anxiety and depression scales. This deviant selection is 
intentional to maximize the potential to identify themes unique to high or low levels of mental health 
strain. Individual scale scoring will not be revealed in order to limit responder bias, increase response 
rates and avoid attribution bias. We will recruit participants enrolled in Aim 1 (RCT), using a series of e-
mails (up to 4 email invitations) and text messages (up to 3 text invitations). We will contact participants 
to obtain informed consent for the interview to ensure study procedures are described, answer 
questions and offer a $50 gift card for their time. The goal is to conduct 80 audio-recorded semi-
structured interviews (~20-30 minutes). Interview questions will be aligned with themes from our 
preliminary studies and focus groups with front line healthcare workers early in the pandemic. 
Participants will be contacted one month following the end of the Aim 1 study period and consented via 
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Way to Health. Participants will not be informed as to why they were selected, and confidentiality will 
be maintained. 

7.5 Subject Compensation 
To promote retention, participants will be emailed up to 4 times and texted (up to three times) to nudge 
survey and assessment completion. For compensation, each participant will receive up to $200: $50 at 
enrollment, $75 at 6 months and $75 at 9 months for 3 total surveys. Submission for subject 
reimbursement will occur immediately upon completion of surveys and assessments and occur through 
the Way to Health platform which facilitates timely payment. Each participant will receive $50 for 
interview completion.  

8. Study Procedures 
8.1 Consent Process 

To recruit potential study participants, we will send an email about the study to the entire Penn 
Medicine employee listserv, these individuals are the same recipients of Penn Medicine news and 
COVID-19 updates who have received prior information about the availability of Cobalt. Emails will be 
sent up to 4 times to this employee list. This proposal includes a letter of support from the Penn 
Medicine Director of Human Resources and Penn Medicine Chief Operation Officer indicating support 
for the project and access to these listservs. Participants will provide electronic informed consent before 
participation in the study. The electronic consent form is hosted on Way to Health, HIPAA Compliant 
Platform. Participants will be notified that enrollment is voluntary and declining to participate will not 
change their access to Cobalt or have an impact on their employment. Participants will be consented 
with ample time to discuss consent. Participants will be given contact information (including telephone 
and email) for the principal investigator (Dr. Merchant), and the University of Pennsylvania IRB to 
address any potential concerns. A detailed Manual of Operations will be developed for the study and 
procedures will be designed to ensure efficient and prompt updating. Our project is designed to function 
entirely remotely (recruitment, consent, enrollment, survey completion) All study participants read and 
review the informed consent document independently on Way to Health but research team members 
are readily available to discuss the form and answer questions via email or telephone communications, 
all noted on the instructions of the informed consent document on Way to Health. All investigators have 
experience in developing a manual of operations. All study staff will undergo a thorough training and 
certification procedure prior to protocol implementation, including CITI Course in the Protection of 
Human Research Participants online training in research ethics. The initial training will be conducted by 
the PI and will include an overview of the study, detailed explanation of the study protocol, and hands-
on practice of specific protocol components. All study staff will be observed conducting randomly 
selected protocol duties at least twice annually and evaluated using specifically designed checklists. 

8.1.1.1 Waiver or Alteration of Informed Consent 
Not applicable 

8.1.1.2 Minimal Risk 
Since we are recruiting Penn Medicine employees, the informed consent highlights how their Penn 
Medicine employer, director, supervisor, or co-worker may be an investigator in this research study. The 
document also includes language on how if the individual chooses not to participate, there will be no 
loss of benefits to which they are otherwise entitled. Their employment is not in jeopardy based on their 
enrollment status. Given that the study compares the same process delivered as either a pull (usual care 
= Cobalt) or a push (intervention = Cobalt +) we believe risk is low. Nevertheless, we will engage a 3- 
member independent Data and Safety Monitoring Board to oversee the trial. In accordance with 
conventional practices, we will not identify members in advance so as not to disqualify potential 
proposal reviewers. All subjects will be consented for participation and will have the ability to withdraw 
at any time. There is minimal risk to the participants as Penn Cobalt will triage patients accordingly to 
level of services for mental health support. All qualitative results will be de-identified and any collected 
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PHI data will be stored securely and separately. Participants can elect to not participate in the study 
without any consequences. Participants can also opt-out of participating at any time. All employees have 
access to Cobalt and associated services; participants in the intervention arm may be less likely to 
experience risks associated with the research because they are receiving pushed services designed to 
reduce barriers to access of mental health services.  

8.1.1.3 Impact on Subject Rights and Welfare 
We will be obtaining informed consent from patients who have been provided a thorough explanation 
of the study and the opportunity to ask any questions about study participation. Patients will be read 
the entire consent and given the option to participate. 

8.1.1.4 Waiver Essential to Research 
All participants will be recruited through remote procedures.  

8.1.1.5 Written Statement of Research  
This study does not operate under a written statement of research. 

8.2 Procedures 
We will conduct a prospective two-armed randomized control trial to test the effect of tailored mental 
health support on self-reported HCW mental health (anxiety and depression) during the response and 
recovery phases of the COVID-19 pandemic. The control group will have access to Cobalt which is usual 
care for all Penn Medicine employees. The Cobalt platform is web-based and is accessible from any 
device or desktop. Cobalt uses contextual surveys and evidence-based assessments to triage individual 
users to curated content and appropriate group or individual support. The current, and usual care, 
model is a digital version of what exists at other institutions where resources are available for staff to 
access wellness and mental health services. The usual care Cobalt model requires staff to personally 
initiate multiple steps: 1) identify a personal need for support, 2) know where to seek support and care, 
3) schedule an appointment, and 4) attend the appointment. In this context, the individual has to pull 
the resources they need and there may be several barriers to completing each step. This is particularly 
relevant as mental health conditions can compromise insight, motivation, and decision making, thereby 
making self-directed engagement in care (pull) more challenging. The RCT will compare this pull model 
with a new model, the intervention named Cobalt+, which will proactively reach out to and engage 
individuals in order to reduce barriers in identifying a need for and accessing mental health care. The 
intervention group will have access to the same Cobalt resources as those in the usual care group but 
will also receive a comprehensive suite of services including: 1) monthly automated text messaging 
reminders and links to Cobalt resources 2) intermittent mental health assessments (PHQ-9, GAD-7) at 
enrollment, month 2, month 4 and month 6 which triage individuals to an opt-out appointment with a 
resilience coach, psychotherapist, or psychiatrist based on their results. Of note, all employees will have 
access to Cobalt whether they are in the study or not. Through the proposed RCT we will evaluate 
whether the intervention, a proactive model of care delivery (Cobalt+) impacts the primary outcome 
measure (depression and anxiety) and secondary outcome measures (well-being, satisfaction with 
access to care, and measures of work productivity [e.g. absenteeism]). Difficulties due to health 
conditions mental health domains will be assessed at the month 9 follow up survey. 

9. Analysis Plan 
We will conduct an intent to treat (ITT) analysis. The ITT analysis will include all randomized participants 
in the groups to which they were randomly assigned. Baseline demographic and clinical characteristics 
will be reported as frequency and percent for categorical variables and median and distribution for 
continuous variables. We will compare baseline characteristics between intervention and control arms 
using t-tests for continuous variables and chi-squared tests for categorical variables. The goal of these 
comparisons will be to determine if the two arms are balanced on baseline variables after 
randomization. Our primary analysis will focus on the difference in PHQ-9 and GAD-7 scores at 6 months 
between the two arms. We will estimate and test differences in means between arms using two- sample 
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t-tests and generalized linear models that account for baseline measurements of PHQ-9 and GAD-7. 
Missing data will be assessed for patterns and multiple imputation will be used if deemed appropriate. 
Baseline covariates that are found to be imbalanced between arms may be adjusted for in the model if 
they were deemed to be potential confounders a priori to adjust for potential confounding and for 
efficiency gain. We will use all available PHQ-9 and GAD-7 scores on eligible patients from randomization 
through the last observation. A p0.05 will be deemed statistically significant but emphasis will be placed 
on point estimates and confidence intervals. Secondary outcomes of mental healthcare utilization, 
satisfaction with connection to services, and qualitative feedback on mobile engagement will also be 
modeled using GEE with mean models specified based on the distribution of the specific outcome (e.g. 
Poisson or negative binomial for number of mental healthcare visits, logit for binary responses). 
Potential associations between system-level or regional level case burden and PHQ-9 and GAD-7 scores 
at baseline and over-time will be assessed with generalized linear models and GEE. Exploratory Aim 1: 
Statistical approach: The statistical approach for studying HTE will be to test for the statistical 
interaction between the intervention and race and separately by gender in the GEE models described 
above. Although our study was not designed specifically to detect HTE, if 20% of our trial participants 
are Black (based on targeted recruitment efforts), our study will achieve 80% power (assuming type I 
error of 0.05) to detect a 1.8 difference in mean GAD-7 scores and a 2.0 difference in mean PHQ-9 
scores between arms at 6 months. We anticipate that at least 50% of participants will be female. Hence, 
our study is powered to detect a 1.2 difference in mean GAD-7 scores and a 1.3 difference in mean PHQ-
9 scores between arms at 6 months among women.  
Aim 2: Power: no power calculation will be performed for this qualitative aim consistent with prior 
qualitative aims we will aim to interview 80 participants from Aim 1 and evaluate themes until 
saturation Analysis: Using thematic analysis, we will analyze HCW interview transcripts to identify 
recurring themes in attitudes and beliefs toward mental health, well-being, and mental health care or 
resources. Interview audio will be transcribed and uploaded into Nvivo software (available as a Penn 
resource). In total we plan for up to 80 semi-structured interviews, or until inductive thematic 
saturation101 is reached in each group meaning no new themes are emerging. Analysis of qualitative, 
semi-structured interviews utilizes a series of systematic steps in transcribing, developing a code for 
thematic content, and subsequent coding of interviews. A modified grounded theory approach will be 
used to evaluate interview transcriptions. Analysis will begin shortly after the first few interviews are 
completed. An emergent, iterative open coding process will be followed and two trained coders from 
the research team will jointly read five transcripts and draft the outline of a codebook. Each coder will 
then independently code five more transcripts and adjust the codebook as needed. We will review the 
codes, resolve discrepancies and finalize coding procedures. Following adjudication of any areas of 
discrepancy, the research team coders will be assigned batches of transcripts for independent coding, 
sharing 25% of the transcripts in each batch for ongoing inter-rater agreement assessment. We will 
review coding for interrater reliability, measured by Cohens kappa (0.8), and overall comprehensiveness. 
If a high kappa is not achieved, further double coding and refining of the code will continue. This 
approach to coding and analyzing qualitative data has been widely used. Strategies used to ensure 
reliability and validity in the qualitative data will include a comprehensive audit trail, checks between 
coders, team debriefing, and corroboration of findings across participants. 

10. Subject Confidentiality 

The research team will exercise extreme caution with identifiable private information. Patients 
randomized to the intervention arm will receive text messages from Way to Health. In the patients 
informed consent, they are instructed and agree by signing the document that they will not disclose 
personal health information (PHI) on the Way to Health texting platform and only respond to the text 
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message prompts. When patient participants (both control and intervention) text into the Way to Health 
or complete a survey, the research team will receive email notification immediately. The research team 
is instructed to review the message within 1-4 hours of delivery, Monday through Friday, 8 am to 5pm. 
The line will be closed on Saturday and Sunday however patient participants will receive an out of office 
message if they text in; the messages notes, Thank you for reaching out, we will get back to you when 
we get back in the office! and a Patient Inquiry Incident is created. An exception to confidentiality is if 
significant suicidal ideation, is exhibited through text message or via PHQ-9 question 9 or 9 or DSM-5 
question 11. PHQ-9, Question 9 asks about thoughts of being better off dead or of hurting oneself in 
some way over the last two weeks with an associated scale delineating not at all, several days, more 
than half the days, or nearly every day. The DSM-5, question 11 asks about During the past TWO (2) 
WEEKS, how much (or how often) have you been bothered by the following problems? Thoughts of 
actually hurting yourself? with an associated scale delineating None: Not at all; Slight Rare, less than a 
day or two; Mild: Several days; Moderate: More than half the days; and Severe: Nearly every day. Those 
indicating any response beyond not at all or none not at all will be triaged to Penn Behavioral Health 
Corporate Services / EAP. This is the current standard of care and will be the same for both Cobalt and 
Cobalt plus in this trial. EAP will receive only the participants phone number via email. If EAP logs into 
Cobalt, a HIPPA compliant platform, they can view the studys participants phone number, first and last 
name and PHQ-9 score and PHQ-9 question 9 score. In case Penn Behavioral Health Corporate Services / 
EAP is unable to contact a study participant within the 72-hour period, a research team member will call 
the study participant and complete the Ask Suicide-Screening Questions (ASQ) and NIMH TOOLKIT: 
OUTPATIENT Brief Suicide Safety Assessment. 

10.1 Subject Privacy 

Aim 2 transcripts and audio files will be saved on a Penn Medicine managed, HIPAA compliant server. 
Interview audio-recordings will be transcribed verbatim and all identifiers will be removed. The 
recording and transcript will be kept a secure and locked area with access limited to designated 
researchers. After we analyze the recordings, we will destroy recordings after data analysis or 
completion of the study. All encounters will take place online via BlueJeans or Way to Health, HIPAA 
compliant platform. or Zoom videoconference. All encounters will take place in-person in a secure 
private room or online via Zoom (other Penn approved video conferencing platform) or Way to Health, 
HIPAA compliant platform. When utilizing Zoom for audio recordings, additional steps will be made by 
the research team to ensure participant safety. Based on guidelines, researchers will ensure the 
following settings for privacy and compliance for Penn Zoom. 1) Researchers will turn off the Personal 
Meeting ID setting and instead opt for the meeting ID to be generated automatically, allowing for new 
links and meeting IDs to be created for each meeting. 2) Research staff will turn off Cloud Recordings 
and ensure only local recordings that are HIPAA compliant are used as they are encrypted and managed 
by PMACS/DART or UPHS. Interview audio-recordings will be transcribed verbatim and all identifiers will 
be removed. The recording and transcript will be kept a secure and locked area with access limited to 
designated researchers. After we analyze the recordings, we will destroy recordings after data analysis 
or completion of the study. All survey data will be stored in a secure, web-based database (Way to 
Health or REDCap) where a study ID number will be generated for each patient. A link between the 
study ID number and the patient PHI will need to be maintained to ensure that the study staff can track 
recruitment efforts to potential participants and to avoid contacting any patients who have previously 
declined to participate. To ensure that patient confidentiality is preserved, individual identifiers (such as 
name) are stored in a single password protected system that is accessible to study research, analysis and 
IT staff only. This system is hosted on site at UPenn and is protected by a secure firewall. Once a 
participant is in this system, they will be given a unique study ID number. Any datasets and computer 
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files that leave the firewall will be stripped of all identifiers besides the study ID and individuals will be 
referred to by their study ID only. The study ID will also be used on all analytical files. Way to Health and 
REDCap are secure web applications for building and managing online surveys and databases. Privacy of 
all study data will be maintained by restricting access to the identifiable information only to approved 
study staff who have received subject confidentiality and privacy training. Study coordinators will access 
patient contact information from the database to conduct recruitment phone calls. The study 
coordinator will review the consent script, which will include a description of the voluntary nature of 
participation, the study procedures, risks and potential benefits in detail. Participants will be told that all 
information will be kept strictly confidential, except as required by law. Subjects will be provided a copy 
of the consent document. All efforts will be made by study staff to ensure subject privacy. Enrollment 
will be conducted by the study coordinators who will enter patient information directly into the Way to 
Health platform once a participant has consented to participate. This database is hosted on a secure 
server as detailed in the subject confidentiality section. Study coordinators may have to contact patients 
in the intervention and their support partners during the course of the study and will use the WTH 
database to access contact information to facilitate this contact. If suicidal ideation, is exhibited through 
text message or via PHQ-9 question 9 or DSM-5 Question 11. PHQ-9, Question 9 asks about thoughts of 
being better off dead or of hurting oneself in some way over the last two weeks with an associated scale 
delineating not at all, several days, more than half the days, or nearly every day. The DSM-5, question 11 
asks about During the past TWO (2) WEEKS, how much (or how often) have you been bothered by the 
following problems? Thoughts of actually hurting yourself? with an associated scale delineating None: 
Not at all; Slight Rare, less than a day or two; Mild: Several days; Moderate: More than half the days; 
and Severe: Nearly every day. Those indicating any response beyond not at all or none not at all will be 
triaged to Penn Behavioral Health Corporate Services / EAP. This is the current standard of care and will 
be the same for both Cobalt and Cobalt plus in this trial. In case Penn Behavioral Health Corporate 
Services / EAP is unable to contact a study participant within the 72-hour period, a research team 
member will call the study participant and complete the Ask Suicide-Screening Questions (ASQ) and 
NIMH TOOLKIT: OUTPATIENT Brief Suicide Safety Assessment. This will be explained to the participant in 
the consent process and when the details of study participation are explained by the coordinator. If a 
participant books an appointment at the TEAMS Clinic, the research team will receive data from their 
PennChart such as if appointments are fulfilled or cancelled/skipped. Survey data will be submitted to 
the National Institute of Mental Health Data Archive (NDA) at the National Institutes of Health (NIH). 
NDA is a large database where deidentified study data from many NIH studies are stored and managed. 
De- identified study data means that all personal information (such as name, address, birthdate and 
phone number) is removed and replaced with a code number. PHI will not be shared with anyone 
outside the parameters of the study as detailed in the Consent/HIPAA process. 

10.2 Data Disclosure  

Survey data will be submitted to the National Institute of Mental Health Data Archive (NDA) at the 
National Institutes of Health (NIH). NDA is a large database where deidentified study data from many 
NIH studies are stored and managed. De- identified study data means that all personal information (such 
as name, address, birthdate and phone number) is removed and replaced with a code number. PHI will 
not be shared with anyone outside the parameters of the study as detailed in the Consent/HIPAA 
process. 

10.3 Data confidentiality 

The following methods will be employed to protect patient PHI for this research study: 
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x Computer-based files will only be made available to personnel involved in the study through the use of 
access privileges and passwords. 

x Prior to access to any study-related information, personnel will be required to sign statements 
agreeing to protect the security and confidentiality of identifiable information. 

x Wherever feasible, identifiers will be removed from study-related information. 

x A Certificate of Confidentiality will be obtained, because the research could place the subject at risk of 
criminal or civil liability or cause damage to the subject's financial standing, employability, or liability. 

x Precautions are in place to ensure the data is secure by using passwords and encryption, because the 
research involves web-based surveys. 

x Audio and/or video recordings will be transcribed and then destroyed to eliminate audible 
identification of subjects. 

11. Consent Process Overview 

Participants will enroll in this study via a remote recruitment process. The study coordinator will review 
the consent script, which will include a description of the voluntary nature of participation, the study 
procedures, risks and potential benefits in detail. Participants will be told that all information will be 
kept strictly confidential, except as required by law. Subjects will be provided a copy of the consent 
document. All efforts will be made by study staff to ensure subject privacy. Enrollment will be conducted 
by the study coordinators who will enter patient information directly into the Way to Health platform 
once a participant has consented to participate.  

11.1 Potential Study Risks 

We are requesting a waiver of the requirement to document consent and HIPAA authorization with a 
signature for participants enrolled into this study since we believe that the research presents no more 
than minimal risk of harm to subjects and involves no procedures for which written consent is normally 
required outside of the research context. [45 CFR 46.117(c)(2)] Participants will enroll in this study via a 
remote recruitment process, and therefore, we will read the IRB-approved Consent/HIPAA script over 
the phone to each participant and ask them to provide verbal consent and verbal HIPAA authorization 
for use of their data in the study. After a patient provides verbal consent, the coordinator will select this 
option on the Consent/HIPAA screen on the participants’ profile that was created during enrollment on 
the WTH platform for this study. A copy of the Consent/HIPAA document will be included in the device 
packet provided to them by mail to the patients’ home address. 

11.2 Potential Study Benefits 

All participants will have access to Cobalt, digital mental health and well-being platform which provides 
stepped care based on needs. Additionally, participants using either Cobalt or Cobalt+ may identify 
depression or anxiety otherwise unknown to them and then will be connected to care. The direct 
benefit to human subjects is in the use of Cobalt (usual care) and for those who are in the Cobalt+ 
intervention arm, access to a pushed model of care where resources are opt-out. The information 
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learned from this study will hopefully help contribute to the fields of digital health and mental health. 
The risks are reasonable in relation to the importance of knowledge expected to be gained. Information 
learned from this study could improve our understanding of how digital platforms can be used to 
engage participants, measure mental health using validated scales, and connection individuals to 
resources and care. We will also gain insights about how these platforms impact access to care and 
perceived barriers to care in healthcare workers. Ultimately, the data can be used to better understand 
and improve strategies for protecting and supporting the mental health of healthcare workers 
throughout the COVID-19 pandemic and its associated phases, but also in the future. 

11.3 Alternatives to Participation 

Not participate in the study. As a reminder, all Penn Medicine and University of Pennsylvania have 
access to Cobalt resources, regardless of their participation in the study. 
 

11.4 Data and Safety Monitoring  

The study will be single-blinded and the study biostatistician will determine when to unblind the study. 
Given that the study compares the same process delivered as either a pull (usual care = Cobalt) or a 
push (intervention = Cobalt +) we believe risk is low. Nevertheless we will engage a 3-member 
independent Data and Safety Monitoring Board to oversee the trial. In accordance with conventional 
practices, we will not identify members in advance so as not to disqualify potential proposal reviewers. 
Given that the study compares the same process delivered as either a pull (usual care) or a push 
(intervention = well-being platform) we believe risk is low. Nevertheless, we will engage a 3-member 
independent Data and Safety Monitoring Board to oversee the trial. In accordance with conventional 
practices, we will not identify members in advance so as not to disqualify potential proposal reviewers. 
These three external investigators will have expertise in mental health and wellness, employee health, 
and digital health. In accordance with conventional practices, we will not identify members in advance 
so as not to disqualify potential proposal reviewers. The responsibilities of the DSMB will include: 
Reviewing the research protocol, consent, and plans for DSMB Evaluate the progress of the trial: 
recruitment, retention, data quality, and adverse events Protection of participant safety Ensure high 
standards for privacy and no breech of data security Provide written summary reports to the PI 
(Merchant) and investigators after convening Provide a written summary report to the NIH funding body 
if required This study will not have pre-specified stopping rules. The study will be single-blinded and the 
study biostatistician will determine when to unblind the study. DSMB members will be independent 
from any professional or financial conflict of interest with the research project and/or study 
investigators. The DSMB will meet at least once yearly via phone or virtual conference calls for the 
duration of the project. The DSMB will elect a Chair to moderate the meetings. At the initial meeting, 
the DSMB will review and approve all study protocols before study initiation to ensure participant 
safety. Protocols will include formal procedures for reporting and tracking all adverse reactions to the 
NIH and IRBs; tracking progress in the study; and identifying any need for premature termination of the 
protocol. At subsequent meetings, the DSMB will be provided with summary study progress reports and 
adverse events. The DSMB will provide a summary report following each meeting. We will not require 
the DSMB to conduct interim analyses of data prior to the end of the study. We ensure that there are no 
conflicts of interest with the DSMB study team or proposed institutions. Per our Data Safety and 
Monitoring plan, submitted on 10/14/2020, pages 7-9 outlines how the research team and DSMB will 
handle and report unexpected and adverse events. A brief overview is below: According to the Penn 
Manual for Clinical Research / Office for Human Research Protections, an unanticipated problem is any 
incident, experience, or outcome that meets all of the following criteria: unexpected; related or possibly 
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related to participation in the research; and suggests that the research places subjects or others at a 
greater risk of harm than was previously known or recognized. Since these are, by definition, 
unanticipated, it is impossible to state, a priori, what kind of unanticipated problems we expect in the 
trial. However, unanticipated problems in the trial might include differential rates across treatment 
groups of increased rates of mental health appointments or emotional distress. The trial will rely on a 
participants family or friend to report death and a participant self-report for other unanticipated 
problems. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 


