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1. Study Purposes and Objectives 
 
The aims of this proposal are to:  
Aim 1. Assess the preliminary efficacy of eSNAP + Navigator support intervention on Family 
Caregivers’ well-being. 

H1: Family caregivers (FCGs) of patients with a primary brain tumor, secondary (metastatic) brain 
tumor, or leptomeningeal disease who receive the intervention will report less perceived burden 
and distress when compared with waitlist controls at the Week 8 follow-up.  

Aim 2. Assess the preliminary efficacy of eSNAP + Navigator on patient well-being and health care 
utilization.   

H1: Patients whose FCGs receive the intervention will be less distressed and will have fewer 
unscheduled outpatient visits and hospitalizations when compared with waitlist controls at the 
Week 8 follow-up. 

Exploratory Aim 3. Identify key intervention components using mixed methods to inform future 
intervention implementation.  

Quantitative analysis will identify timing and dosing effects of the intervention and key mechanisms 
from the conceptual model, including FCG heath care utilization. 
Qualitative analysis of FCG interviews about intervention effectiveness will augment quantitative 
analysis. 

 
2. Background and Introduction 
  
Caregiving is an important public health priority (Family Caregiver Alliance, 2012; Shaji & Reddy, 2012) 
and the role of informal family caregivers (FCGs) in the health care system is expanding (Redfoot, Feinberg, 
& Houser, 2013). FCGs relieve demands on the formal health care system by performing care tasks and 
help patients remain at home (National Alliance for Caregiving, 2016; Taylor, Ostermann, Van Houtven, 
Tulsky, & Steinhauser, 2007). However, informal caregiving can be burdensome (Bevans & Sternberg, 
2012; Burton et al., 2012; Doorenbos et al., 2007) and adversely affect FCG well-being (Given & Given, 
1992; Kurtz, Given, Kurtz, & Given, 1994; Robison, Fortinsky, Kleppinger, Shugrue, & Porter, 2009), which 
is associated with higher patient distress, hospitalization, and mortality(Ankuda et al., 2017; Dionne-
Odom et al., 2016; Jacobs et al., 2017). FCGs of patients with primary malignant brain tumor face unique 
demands and increased burden (P. Sherwood et al., 2004; P. R. Sherwood et al., 2008; Paula R. Sherwood 
et al., 2006) based on the rapid disease progression, significant physical debilitation, cognitive decline, 
and personality and behavior changes associated with the disease (Gregg et al., 2014; McConigley, 
Halkett, Lobb, & Nowak, 2010; Schmer, Ward-Smith, Latham, & Salacz, 2008; Schubart, Kinzie, & Farace, 
2008; Paula R. Sherwood et al., 2006). Yet FCGs of patients with primary malignant brain tumor have 
received very little attention in research, and few interventions have been designed for this population 
(P. R. Sherwood, Cwiklik, & Donovan, 2016). 
 
FCGs whose informal social network resources (friends, family, acquaintances) provide adequate social 
support experience lower levels of burden, better health, and improved quality of life (Baron, Cutrona, 
Hicklin, Russell, & Lubaroff, 1990; Cannuscio et al., 2004; Nabors, Seacat, & Rosenthal, 2002; Newberry et 
al., 2012; Northouse, Williams, Given, & McCorkle, 2012). This can also positively impact patients, whose 
psychosocial outcomes are highly interdependent with FCGs’ (Kershaw et al., 2015; Kim et al., 2008; 
Meyler, Stimpson, & Peek, 2007). FCGs with resources to cope are also better able to keep patients at 
home, decreasing costly hospitalizations (Ankuda et al., 2017; Bidwell, Lyons, & Lee, 2017; Bonin-
Guillaume et al., 2015; Longacre, Wong, & Fang, 2014). However, barriers exist for FCG support utilization. 
For example, FCGs report feeling too overwhelmed to identify or organize available support in the 
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moment, and few formal, comprehensive, proactive FCG support programs exist (Berry, Dalwadi, & 
Jacobson, 2016; Boele et al., 2017; Northouse et al., 2012; Reblin, Wu, et al., 2017; Warner, Parnell, Cohen, 
Coleman, & Reblin, 2014). As a result, FCGs may not receive support or may receive support too late to 
benefit (R. Montgomery & Kwak, 2008; R. J. Montgomery, Marquis, Schaefer, & Kosloski, 2002)  
 
To overcome barriers in FCGs’ social support utilization, our team has developed a stepped-care FCG 
support intervention with input from FCGs of patients with primary malignant brain tumor. The first step 
includes access to a web-based tool, the electronic Social Network Assessment Program (eSNAP). eSNAP 
quickly collects and organizes social support information entered by FCGs into visualizations of the size, 
quality, and function of support networks. Visualizations can help FCGs catalogue support resources and 
present them in a new way, which may make them more salient and remind FCGs of their availability. We 
have demonstrated the feasibility and acceptability of eSNAP with National Cancer Institute funding (R03 
CA 201684-01). FCGs with a lack of existing social support listed in eSNAP will move to the second step: 
outreach from a Caregiver Navigator. The Caregiver Navigator will have social work training and will help 
FCGs identify and leverage informal and formal social support, including enrolling or directing FCGs to 
services. For this component, we have adapted the Moffitt Cancer Center’s Patient Navigator Research 
Program (Lee et al., 2013, 2014; Meade et al., 2014; Wells et al., 2012; Wells et al., 2011) with stakeholder 
feedback.  
 
Our goal is to bring the two intervention components together to conduct a randomized controlled trial. 
We will test the efficacy of an 8-week eSNAP + Caregiver Navigator support intervention versus a waitlist 
control for FCGs of patients with a primary brain tumor, secondary (metastatic) brain tumor, or 
leptomeningeal disease. By intervening with the FCG to increase informal social support and formal 
service utilization to meet their needs, we anticipate lower FCG burden and distress. We will also leverage 
the interdependent relationship between FCG and patient; although the intervention is FCG-focused, we 
anticipate our intervention will also indirectly impact patient well-being and health care utilization 
outcomes while minimizing patient participation burden. 
 
3. Study Design 
 
3a. Original Study Design 
 
Following the approval of amendment V11 and after consultation with and formal approval from the 
NIH program officers, we discontinued randomization of subjects to the intervention condition or a 
waitlist control condition. Participants previously were randomly assigned to the intervention condition 
or a waitlist control condition, in which the intervention was be made available after the 8-week study 
period. Randomization was done in REDCap (Research Electronic Data Capture), an online tool which 
automates random assignment, available through the Participant Research, Interventions, and 
Measurement (PRISM) Core. To ensure temporal balance between conditions, a randomized block 
design (blocks of 8) was be used. Participants were stratified by sex (60% female FCGs(Institute, 2015) 
prior to randomization. Condition was blinded, except to study staff collecting questionnaire data. All 
enrolled participants now are assigned to receive the intervention. We anticipate this will result in an 
approximate 2:1 ratio of participants who receive the intervention versus those on the waitlist. 
 
Prior to the approval of amendment V11, we also followed up with FCGs at 6 months and 1 year with 
brief questionnaires to determine long-term effects of the intervention. We have now discontinued the 
6 month and 1 year assessments to focus on retention of participants and data collection through the 
week 8 primary outcomes assessment.  
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Finally, we reduced our enrollment to 150 dyads rather than 225 dyads due to projected ability to 
recruit before the funded study period ends. However, recruitment has moved more quickly than 
anticipated. We now propose to increase our enrollment to 160 dyads rather than 150 dyads. 
 
3b. Modified Study Design 
 
A prospective, longitudinal 2-group Randomized Controlled Trial design will be delivered to FCGs of 
patients with a primary brain tumor, secondary (metastatic) brain tumor, or leptomeningeal disease 
diagnosis. FCG and patient participants will be recruited at/near the patient’s first treatment planning 
appointment – the beginning of the patient’s care trajectory. Participants will be assigned to the 
intervention condition. FCG intervention participants will complete eSNAP at study enrollment. Those 
with a lack of support identified in eSNAP (at any time as FCGs revisit the app) will be contacted by the 
Caregiver Navigator, who will conduct sessions by phone, teleconference (e.g. zoom), email or in person 
to help FCGs identify and problem-solve barriers to finding support resources to meet their needs. 
Caregiver Navigator procedures also include referral to other professionals for more complex clinical 
needs. Questionnaires, including support service use and FCG-reported patient hospitalization, will be 
collected from both groups of FCGs at enrollment and after 4 (F1) and 8 weeks (F2). Patients will complete 
short questionnaires (<10 minutes) on function and distress at enrollment and 8 weeks (F2), which are 
timed to routine clinic visits (no visit occurs at F1). In addition, we will conduct interviews with FCGs at F2 
to gather qualitative data about the caregiving experience and determine key components of the 
intervention. 
 
Participants:  
We will enroll 160 FCG and patient dyads at Moffitt Cancer Center. We conservatively anticipate a 75% 
recruitment and 15% attrition rate at each follow up. Our current retention rate is approximately 85%. 
The research team will occasionally send a study newsletter to communicate with participants (e.g. study 
updates, enrollment, seasonal topics, etc.). The newsletter will be communicated either electronically 
(e.g. email, Canva) and/or mailed.    
 
Participant inclusion criteria: 1) age 21+ years, 2) English-speaking/reading/writing, 3) able to complete 
questionnaires (including by proxy), and 4) not a participant in pilot work. FCGs must self-identify as being 
a primary FCG of a patient with a primary brain tumor, secondary (metastatic) brain tumor, or 
leptomeningeal disease diagnosis. A primary caregiver is a family member, friend, or other unpaid person 
who provides at least some care for a patient at home. Patients must be diagnosed with a new or recurrent 
primary brain tumor, a secondary (metastatic) brain tumor, or leptomeningeal disease within the last 9 
months, receiving at least some evaluation and/or care at Moffitt (i.e. at least one appointment), have a 
prognosis of at least 9 months. Patients may not participate without consenting FCG. All effort will be 
made to recruit both members of the dyad, but FCGs may participate without a consenting patient. FCGs 
may provide proxy data for the patient in these cases (i.e. their own report of the patient’s cognitive 
capacity), but direct patient self-report data will not be obtained from non-consenting patients. Patients 
are frequently accompanied to their visits by FCGs (> 80% of patients were accompanied by FCGs in pilot 
work (Reblin et al., Under review)); there are typically frequent opportunities to meet or identify FCGs at 
the clinic. Only one FCG per patient will be enrolled in the study. If multiple FCGs are identified, the 
“primary” FCG, or the one who identifies as providing the most hands-on care, will be selected. Patients 
and FCGs who are experiencing acute distress will be excluded from enrollment and referred directly to 
social work, per Moffitt policy. 
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Recruitment: Participants will be recruited through the Moffitt Cancer Center Neuro-Oncology Clinic using 
processes developed in our prior work.(Reblin et al., Under review; Reblin, Wu, et al., 2017) Patients with 
upcoming appointments will be contacted by phone via a call or text message, sent a letter, and/or 
approached by a trained member of the research staff at a scheduled visit to nominate a single primary 
FCG who typically accompanies them to appointments, provides a majority of hands-on care, and may 
want to participate in this study. Flyers will also be available in clinic for oncologists and other staff to 
distribute. A research staff member will introduce the study to nominated individuals at a scheduled visit 
or will be contacted via telephone. Eligible FCGs and patients interested in participating will be asked to 
make an appointment with research staff at a convenient time for them (e.g. coinciding with patient 
treatment schedule, before or after oncologist appointment). FCGs and patients who express interest in 
the study will be met by research staff in the clinic, other convenient location, or over the phone. In a 
private space (e.g. consultation room), the research staff member will provide more information about 
the study and answer any questions before obtaining verbal informed consent, which will be documented 
by research staff. This waiver of written consent is a concession to two major issues. First, given the 
population, some patient participants may have physical limitations or loss of motor function that 
precludes their ability to write, though not their ability to provide informed consent. Second, the waiver 
of written consent will allow for consenting through means of non-physical contact, protecting this 
possibly at-risk population from highly-contagious infectious disease. Participants will be provided 
multiple opportunities to reaffirm or retract their consent throughout the duration of the study, such as 
when scheduling each Caregiver Navigation session and with the return of completed questionnaires. 
 
Procedures for assignment to study group: 
Participants will be assigned by study staff to the intervention (use of eSNAP + Caregiver Navigator). Staff 
will enter the participant ID number into the system, which will return the assigned condition and track 
enrollment. 
 
Accrual and retention will be monitored at weekly meetings between study coordinator, recruitment 
staff, and the PI. Study staff will regularly be in contact with clinic staff to facilitate recruitment and will 
be available to follow-up with participants in person at the clinic or by telephone/text 
message/mail/email. We will attend to participant burden by limiting the number of questionnaires for 
the FCG, but especially for the patient. Further, burden is eased through the use of electronic tools and 
assessments, telephone/email consultations with the Caregiver Navigator, and timing of the data 
collection points, eliminating the need for additional visits to the Cancer Center. 
 
Study Period: Enrollment and the first data collection point will be targeted for the patient’s first neuro-
oncology treatment-planning appointment (or within 2 months of this appointment). This time point was 
selected to balance the desire to avoid initial distress at diagnosis with our previous work showing that 
FCGs of patients with primary malignant brain tumor who have high support and low burden early in the 
care trajectory have better long-term outcomes.(Reblin, Small, Jim, Weimer, & Sherwood, 2017) Similarly, 
qualitative feedback in our feasibility study suggested a desire for early intervention to set FCGs on the 
right path.(Reblin et al., Under review; Reblin, Wu, et al., 2017; Warner et al., 2014) Although the 
treatment planning appointment is still early in the care trajectory, the initial shock of diagnosis has likely 
passed and a primary FCG is often identified. The study period will continue for 8 weeks, which frequently 
maps to the first follow-up appointment patients on active treatment have with their oncologists. While 
patient treatment is not expected to be completed at the 8 week conclusion of the study, our goal is for 
the intervention to provide FCGs with a foundation of social resources and the tools to problem-solve that 
they can continue to use throughout the disease course. This includes transitioning FCG care to the 
Moffitt social work service at the end of the study period, which is available to all FCGs of Moffitt patients. 
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In addition to providing waitlisted participants access to the intervention for 8 weeks (and collecting 
questionnaire data in that period), all FCG participants recruited in the first 3 years of the study will be 
asked to complete continued follow-up questionnaires at 6 months and 1 year to explore long-term 
outcomes and test the timing effects of the intervention. 
 
Procedures: At enrollment, participants will complete baseline questionnaires on measures drawn from 
our conceptual model (Figure 1). FCG questionnaires include demographics, burden, and social support 
measures, and patient questionnaires will include functioning and distress (see Measures, below & 
Appendix). Questionnaires will be completed electronically using REDCap software,(Harris et al., 2009; 
"REDCap Software," 2013) a secure data collection and management software. (Paper versions will be 
available upon request.) Upon completion of questionnaires, FCG participants will be assigned by study 
staff to the intervention (use of eSNAP + Caregiver Navigator). 
 
FCGs assigned to the intervention condition will engage in the stepped-care intervention. In the first 
stage, FCGs will be asked to use eSNAP (using the same tablet as used to complete questionnaires or their 
own device). Study staff will be available to oversee the eSNAP process and answer questions,(Barnard, 
Bradley, Hodgson, & Lloyd, 2013) but most FCGs did not require help in our pilot work. If participants are 
not able to complete eSNAP in the clinic, they may save their input and return to it later. Upon completion 
(indicated by the user), eSNAP will evaluate the level of support FCGs endorse and make tailored 
suggestions for resources to augment areas of social support. Intervention participants will be given the 
web address and login information to access and edit their eSNAP visualization or access resource lists at 
any time (with reminders to review their eSNAP visualization given during Navigation sessions and at F1 
& F2). All FCGs in our pilot study had access to internet at home, and 95% used the internet daily. To assist 
those FCGs without internet access at home, all participants will be able to use a study tablet while at 
Moffitt at any point during the study period.  
 
The second level of the Intervention involves support from a Caregiver Navigator. The Caregiver Navigator 
will attempt to contact the FCG within 24 hours of assignment to the intervention (or by other scheduled 
time) by telephone. FCGs in the intervention condition can also request a call from the Navigator at any 
time during the study period or decline Navigation, request to skip calls or request email sessions. 
Participants will be made aware that email exchanges may not be encrypted and they should not share 
PHI. Upon the first contact, the Caregiver Navigator will conduct an assessment of factors contributing to 
the FCG’s caregiving burden using the FCG’s eSNAP support visualization and through telephone 
consultation. Second, the Caregiver Navigator will develop a FCG-specific plan to address these factors 
through various types of social support (i.e., informational, instrumental, emotional). The Caregiver 
Navigator may provide social support directly (e.g. emotional, informational) or may assist FCGs in 
obtaining support resources from their network or from formal resources through motivational 
interviewing or problem solving. The Caregiver Navigator will also work closely with the patient’s medical 
team to understand the treatment plan for the patient. The Caregiver Navigator may need to provide 
informational support to the FCG regarding treatment and disease expectations through reinforcement 
of information delivered by health care providers. As such, the navigator will attend weekly neuro-
oncology tumor board meetings and situations where referrals are mandatory (i.e. FCG has acute distress) 
will be discussed during Caregiver Navigator Training, including the appropriate professional to address 
the specific need. The Caregiver Navigator will keep in close contact with the FCG (phone, text, email, 
video conference, per FCG preference) and briefly repeat the assessment of needs weekly. A log will be 
made of all Caregiver Navigator contacts, including date/time, caregiver needs and barriers to obtaining 
support, and the actions taken by the navigator to meet needs or overcome barriers (see 
Appendix).(Freund et al., 2008) This log will also be valuable in determining the “active ingredient” or 
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most common/most effective Caregiver Navigator activities. Caregiver Navigator sessions will be recorded 
(with participant permission) for training or fidelity purposes. Participant consent to audio recording will 
be assessed in an ongoing manner prior to each session. 
 
In addition to recurring support assessments and general check-ins, the planned suggested topics for 
weekly Caregiver Navigation sessions include: 

1. Identifying barriers and facilitators to obtaining support: reviewing common responses and 
potential solutions 

2. How to broaden the social network: people may be more or less helpful that we expect—
sometimes those we think we aren’t close to are waiting for an opportunity to help; thinking about 
future needs and potential support matches; thinking about caregiver support groups 

3. How to ask for help: how to identify who to ask; role playing 
4. Self-care and respite: What activities help you feel restored? What have you been able to continue 

to do? Brainstorming how to find time for self-care activities 
5. How to set boundaries and eliminate unhelpful support: recognizing unhelpful support; thinking 

about ways to redirect unhelpful support; strategizing/role playing how to set boundaries 
6. Focus on self-efficacy: reflect on previous successes; how to look for new sources of high-quality 

support; permission to advocate for self and patient 
7. Transition of care: learning how to find resources and taking advantage of them. 

 
However, the navigator will be flexible given dynamic changes that occur with each patient’s functioning, 
treatment, and prognosis, and FCG resources to handle changes. Navigation calls are anticipated to be 15-
20 minutes weekly over 8 weeks, but sessions could vary depending on FCG needs. A major goal of the 
Caregiver Navigator is to provide FCGs with tools to identify and capitalize on their existing support 
resources and integrate them with available formal services, including Moffitt social work. This integration 
will help to transition FCGs from the Caregiver Navigator at the end of the study period. However, this 
transition may be delayed if FCGs are in crisis at the end of 8 weeks. 
 
All FCG participants will be asked to complete follow-up questionnaires by emailed, texted, mailed 
surveys, or by phone at 4 weeks (F1) and at 8 weeks (F2), including use of services, to show potential 
change over time (e.g. immediate vs delayed). Patients will complete follow-up questionnaires only at 
their 8 week clinic visit (F2) to reduce burden. In the intervention condition, FCG questionnaire reminders 
will be paired with a suggestion to review and update their eSNAP visualization, along with a link to do so, 
prior to questionnaire completion. Questionnaires will be sent electronically via email using REDCap. 
Paper questionnaires will also be made available upon request. Every effort will be made to obtain 
questionnaire data within 2 weeks of each scheduled time point, including follow-up reminder emails, 
text messages, or phone calls and meeting participants in clinic during patient appointments.  
 
At the conclusion of the 8-week study period, participants will be debriefed by phone, email or in person 
by trained study staff, which will include a brief FCG interview. FCGs who received the intervention will 
be asked to provide feedback about what they liked and what could be improved. All FCGs will be asked 
about the barriers they experienced in providing care and what would help or has helped them reduce 
their caregiving burden. The goal of these interviews will be to provide a qualitative perspective of the 
caregiving experience in this population, with a specific focus on what worked in the intervention and for 
whom, with an eye towards identifying factors that may influence the intervention’s effectiveness. 
Previous similar debriefing interviews conducted as part of Dr. Reblin’s other research averaged 
approximately 10-20 minutes.(Terrill et al., 2018) The debriefing interview will be recorded for 
professional verbatim transcription and qualitative analysis.   
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Total time for FCGs across the 8 weeks in the study will be less than 120 minutes (excluding navigation). 
FCG participants may be compensated up to a total of $60, sent either by emailed gift cards or mailed 
checks. For FCGs, the enrollment visit is expected to be 45 minutes ($20 compensation); questionnaires 
at F1 and F2 are expected to be 15 minutes with up to 1 hour debriefing at F2 ($20 F1, $20 F2). Total time 
for patient participants is expected to be 20 minutes (10 at each enrollment and F2); they will be 
compensated a total of $10 ($5 F1, $5 F2) by emailed gift cards or mailed checks. 
 
Questionnaires: (see appendix for items) 

Demographics and Health Characteristics 
FCG/Patient Demographics, including relationship status, family composition, frequency of 
use/comfort with technology, and insurance status, will be assessed at enrollment using an 18-item, 
purpose-designed measure.  
Caregiver and Patient health information will be measured at baseline using a self-reported 
version of the Charlson Comorbidity Index (Charlson, Pompei, Ales, & MacKenzie, 1987; Chaudhry, 
Jin, & Meltzer, 2005), Medical Maximizer/Minimizer screener (Scherer, 2019) and selected self-
reported health behaviors. Health behavior items will also be used at F1, and F2 (caregivers) and F2 
(patients). 
Patient medical characteristics, including diagnosis/staging, ECOG, and treatment, will be 
obtained by chart review.  
Patient physical and cognitive functioning will be assessed at baseline and F2 using Neuro-QoL 
short form (SF) measures(D Cella et al., 2012; David Cella et al., 2011) for Lower Extremity 
Function-Mobilityand Cognitive Functioning (see description of Neuro-QoL below) 
Caregiving Characteristics will be assessed at baseline using purpose-designed questions about 
the patient/caregiver relationships, living arrangement, duration of caregiving, and weekly amount of 
caregiving. At Baseline, F1, and F2, caregiver activities will be assessed using modified versions of 
the Activities of Daily Living (Katz, Ford, Moskowitz, Jackson, & Jaffe, 1963) and Instrumental 
Activities of Daily Living (Lawton & Brody, 1969). The ADLs measure level of independence across six 
functions (bathing, dressing, going to toilet, transfer, continence and feeding) in chronically ill and 
aging populations. This version is a checklist of 8 activities associated with personal care to assess 
what the FCG helps the patient with because of their health status. IADLs assess the reason that the 
caregiver helps the patient with various activities (because of their health or not). We adapted it to 
administer to caregivers (to ask about what they help the patient with and why). The ADLs and 
IADLs have been validated in proxy for disabled populations (Andresen, Vahle, & Lollar, 2001). 
FCG Well-Being 
FCG burden will be assessed at baseline, F1, and F2 using the Zarit Burden Interview Short 
Form(Bedard et al., 2001), a 12-item widely-used measure of burden. Items are summed and higher 
scores reflect more burden. The scale has been validated in populations of advanced cancer FCGs 
and has very good internal consistency and discriminative ability (Higginson, Gao, Jackson, Murray, 
& Harding, 2010). The scale has also been used to identify changes over time (Gaugler, Mittelman, 
Hepburn, & Newcomer, 2010).  
FCG distress will be assessed using the Generalized Anxiety Disorder (GAD-7) (Spitzer, Kroenke, 
Williams, & Löwe, 2006) and Patient Health Questionnaire (PHQ-8) (Kroenke et al., 2009) at 
baseline, F1, and F2. 
FCG social support will be measured at baseline, F1, and F2 using the 8-item Duke-UNC 
Functional Social Support Questionnaire (Broadhead, Gehlbach, de Gruy, & Kaplan, 1988). Items 
are summed and higher scores reflect higher perceived social support.  This multi-dimensional 
questionnaire is used in research to measure amount and type of social support, and used clinically 
to identify people at risk for isolation. The scale has been shown to be reliable(Broadhead, Gehlbach, 
deGruy, & Kaplan, 1989) and predictive of psychological and physical health outcomes (Bellon 
Saameno, Delgado Sanchez, Luna del Castillo, & Lardelli Claret, 1996).  
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The number of network members entered into eSNAP will also be used as a measure of the size of 
the FCG social network. If participants use eSNAP over time, we will also capture change. 
FCG social support and stress will be measured at baseline, F1, and F2 with Duke Social Support 
and Stress Scales (DUSOCS-SUP and DUSOCS-STR) (G. Parkerson, 2002). Within each subscale, 
respondents are prompted with specific family and non-family roles (e.g. significant other, children, 
neighbors) and asked to report the amount of support or stress provided by that relationship (no 
such person, none, some, a lot). DUSOCS has been shown to have good internal consistency and 
reliability, and excellent validity (J. G. Parkerson, Broadhead, & Tse, 1991; Parkerson Jr, Broadhead, 
& Chiu-Kit, 1992). 
FCG coping and self-efficacy will be measured:  
As a potential covariate at baseline, F1, and F2 using the Coping Self-Efficacy Scale (Chesney, 
Neilands, Chambers, Taylor, & Folkman, 2006), a 13-item measure of confidence in performing 
coping behaviors under stress. Items are summed within the scale’s 3 factors: problem-focused 
coping, emotion-focused coping, and support from friends and family. Internal consistency and 
reliability are strong and scores are predictive of increased psychological well-being over time.  
 
At Baseline, F1, and F2 using the Communication and Attitudinal Self-Efficacy Scale for Cancer 
(CASE-cancer) (Wolf, Chang, Davis, & Makoul, 2005). The original 12 items have been added upon 
to create a 19-item scale which measures three factors: understanding and participating in care, 
maintaining a positive attitude, and seeking and obtaining information. 
 
Using the Caregiver Reaction Scale (Qualls & Williams, 2013) at baseline, F1, and F2. The 
Management of Meaning, Personal Gain, and Relational Deprivation subscales are used with 
minimal changes. 
FCG Preparedness for caregiving is measured at baseline by the 8-item Preparedness scale of 
the Family Care Inventory which assesses the perceived level of preparation for various facets of 
caregiving such as dealing with physical needs and emotional problems. A five-point Likert-type 
scale is used ranging from 0 (not at all prepared) to 4 (very well prepared). The scale also assesses 
previous caregiving experience. Construct validity is shown through negative correlations between 
preparedness and caregiver worry and Cronbach alpha values range from 0.88 to 0.93(Archbold, 
Stewart, Greenlick, & Harvath, 1990; Schumacher et al., 2008). 
FCG Relationship Quality will be measured using a modified, 4-item version of the Couples 
Satisfaction Inventory (CSI-4) (Funk & Rogge, 2007) at baseline, F1, and F2. 
FCG general health, satisfaction with relationships and ability to carry out social activities will 
be measured using 3 items from the Patient-Reported Outcomes Measurement Information System 
(PROMIS-10) (David Cella et al., 2007) at baseline, F1, and F2. 
FCG Somatic symptoms will be assessed at baseline, F1, and F2 using the Brief Symptom 
Inventory (BSI-18) somatic symptoms subscale (Derogatis & Spencer, 1993). 
Positive and negative emotions will be assessed at baseline, F1, and F2 using a modification of 
the Positive and Negative Affect Schedule (Watson, Clark, & Tellegen, 1988). The four items we 
include are: stressed, in-control, frustrated and hopeful. 
For FCGs whose patient passes away during the study period, the TRIG (Texas Revised Inventory of 
Grief Items)(Faschingbauer, 1981) will be used at all subsequent points to assess cognition, affect 
and behaviors associated with bereavement. Only the 13-item Present Grief section will be used. 
Likert-type scale with responses from “completely false” to “completely true.”  
Patient Well-Being   
Patient distress will be assessed using the GAD-7 and PHQ-8 at baseline and F2 (see above). 
Patient relationship quality will be assessed at baseline and F2 using a modified 4-item version of 
the Couples Satisfaction Index (see above). 
Health Care Utilization 
FCG health care utilization Participants will also be asked for self-reported health care utilization, 
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including social work or other support services (including referred resources), and whether use was 
related to the caregiver role or stress at baseline, F1, and F2 using a survey developed in previous 
research (Byrne, Koru-Sengul, Zhao, Weissfeld, & Roberts, 2010). 
Intervention Components 
eSNAP use will be gathered using user-log metadata. The system will be designed to capture when 
and for frequently and for how long individual users are logged in. Changes to eSNAP data will also 
be captured. 
Caregiver Navigator use will be assessed by tracking quantity and length of Navigator visits using a 
navigator tracking log.(Freund et al., 2008) Referrals and Navigator activities will also be tracked in 
this log. 
FCG Satisfaction with Moffitt, eSNAP intervention, and Caregiver Navigator intervention will be 
assessed at F2 using a 12-item Client Satisfaction Questionnaire (Larsen, Attkisson, Hargreaves, & 
Nguyen, 1979). 
FCG Satisfaction with care the patient has received will be measured at F2 using the 6-item Family 
Satisfaction with Advanced Cancer Care (FAMCARE-6)(Carter, Lewin, Gianacas, Clover, & 
Adams, 2011; Kristjanson, 1993), which was developed for clinical administration in ambulatory 
cancer care. 
FCG Debriefing Interview: See Appendix for Draft Guide 

 
4. Statistical Analyses 
 
Effect of modified design: The change in targeted accrual numbers will not change the statistical analyses 
that will be done. However, our ability to detect differences in outcomes between the waitlist and active 
intervention may be reduced (hence the need for the word changes in Aims 1 and 2). 
 
Analysis: Our analyses are based on the Caregiver Stress Process Model. Our primary end point is 8-weeks; 
thus our population of interest is FCGs paired with a patient who survives at least 8 weeks. 
 
Missing Data: Participants who do not submit data at F1 or who decline navigation will continue to be 
contacted at F2 to complete questionnaires (unless they withdraw from the study) for intent to treat 
analyses. We plan to begin recruitment early in the care trajectory and anticipate most patients will 
survive the 8-week study period and will be able to provide the limited amount of data we are collecting. 
The median survival time for patients with primary malignant brain tumor is 14.6 months.(National Brain 
Tumor Society) In the unlikely event patients no longer receive care in the neuro-oncology clinic at Moffitt 
(transition to palliative/hospice care, change providers, death) participants will not be dropped (unless 
they request to withdraw). Participants in the intervention condition will still have access to eSNAP (and 
the Navigator) if they wish, with the intent of allowing FCGs to use the intervention to help cope with the 
new phase of caregiving or bereavement. FCGs will still be asked to complete follow-up questionnaires. If 
a patient dies, the date of death will be noted, a bereavement card will be sent from the study team, and 
an abbreviated version of any further surveys will be administered focused on key outcome data for 
exploratory purposes.  
 
Sample size justification: The analyses for Aims 1 & 2 focus on group differences in parametric variables. 
A power analysis for an independent-groups t-test with a medium effect size (Cohen’s d=0.5) shows that 
a final sample of 160 (80 per group) would have Power > .80 with alpha=.05 and a two-tailed test. Based 
on our conservative recruitment and retention estimates, we plan to approach 300 FCGs and enroll 225 
to achieve a final sample of 160 dyads completing the 8-week assessment for analyses of hypotheses. 
However, as the planned recruitment/retention rates are lower than what we achieved in our pilot, we 
may have a larger sample at F2, which will increase our power. Analyses for exploratory Aim 3 will 
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primarily use path analysis to identify key mechanisms of the intervention on the outcome variable(s) at 
the 4- and 8-week assessment among the FCGs. The 80 participants in the intervention group will provide 
the primary data for these analyses, with additional data from participants in the waitlist control group 
who complete these assessments. It is expected that at least 50% in this group will provide data. 
Therefore, the expected sample size for the exploratory analyses will be at least 120.   
 
Preliminary analysis: Basic descriptive analyses will be conducted. Chi-square and t-tests will be 
conducted to determine if the intervention (eSNAP + Caregiver Navigator; both randomized and non-
randomized groups) or waitlist control groups significantly differ on demographics, patient medical 
characteristics, or outcome measures at baseline. Any measure with a group differences of p<.10 will be 
controlled for in primary analyses. Group differences and predictors of attrition will be examined using 
logistic regression. These results will be used to guide interpretation of primary analyses. 
 
Aim 1 is to assess the preliminary efficacy of eSNAP + Navigator support intervention on FCG well-being. 
The hypothesis (FCG burden and distress at 8 weeks is lower for intervention group) can be most simply 
evaluated using independent-samples t-tests if randomization is fully successful. However, Generalized 
Estimating Equations (GEE) will be used to test the effects of the intervention at F1 and F2 in models that 
also include the baseline measure of the outcome variable and, if necessary, potential confounds 
determined by preliminary analyses. This approach handles missing data under the Missing At Random 
(MAR) assumption and permits analyses beyond those focusing on the outcome variable at 8 weeks (e.g. 
determining if intervention has an early impact or if effect matures over time). The primary test will be a 
planned contrast of the 2 conditions at the 8-week assessment within the entire model. The GEE will also 
assess (1) intervention differences in the primary outcome averaged across the 4 and 8 week assessments, 
(2) change from 4 to 8 weeks, and (3) group differences in change over time (intervention by time 
interaction term in the model).  
 
Aim 2 is to assess the preliminary efficacy of interdependent effects of eSNAP + Navigator on patient 
well-being and health care utilization. We hypothesize that patients with FCGs in the intervention group 
will report greater well-being and less utilization of health care. The primary outcomes for this aim are (1) 
patient anxiety and depression scores as (inverse) measures of well-being, and (2) a set of measures for 
healthcare utilization: the presence of and number of unplanned outpatient visits, the presence of and 
number of unplanned hospitalizations, and the number of bed days of care in unplanned hospitalizations. 
For well-being, the simplest test of the hypothesis is an independent samples t-test. If preliminary analyses 
show that randomization was not fully successful, then linear regression will be used to assess differences 
between the intervention arms in the context of any potential confounds. For healthcare utilization, the 
distributions of the outcome variables are expected to warrant 2-stage and/or Poisson regression analyses 
to assess intervention differences. 
 
Exploratory Aim 3 is to identify key intervention components using mixed methods to inform future 
intervention implementation. Our quantitative approach will first involve determining the timing and 
dose effects of the intervention. Between-groups GEE analyses will utilize the full dataset to determine if 
stronger effects of the intervention exist when the intervention is delivered at the first treatment planning 
appointment (intervention group) or 8 weeks later (waitlist participants who engage in the intervention). 
We will also analyze data collected from all participants at 6 months and 1 year. Although likely a smaller 
dataset with some selection bias, these data may provide insight into long term effects on FCG and patient 
well-being and an opportunity to capture patient hospitalization, a relatively rare but important 
downstream effect of FCG burden.  
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We will also explore the dosing of the intervention. Because the intervention is needs-based, FCGs will 
receive different levels (e.g. eSNAP only; eSNAP plus Caregiver Navigator sessions of differing 
length/frequency). We will first describe the different levels of intervention used. We will then test the 
relationship of FCG reported support, distress, and burden and the frequency and time spent engaging in 
intervention components using repeated measures multilevel modeling. We hypothesize that FCGs who 
report less support or more distress or burden at enrollment will engage more components of the 
intervention.  
 
Key mechanisms from the conceptual model (Figure 1) will also be explored using data from all who used 
the intervention at any time. Planned analyses include describing FCG health care utilization, determining 
whether intervention components (e.g. eSNAP visualization and resource list/Caregiver Navigator 
referrals) predict FCG health care utilization, and testing the relationship between FCG health care 
utilization and FCG well-being. We will also use path analysis to test mediation models mapping FCG 
support, burden, and distress over time and to test parallel processing models to determine 
interdependent effects between FCG and patient. For example, we will test whether change in FCG 
distress is associated with change in patient distress. In addition to identifying key mechanisms of the 
intervention, these analyses also would contribute to the literature describing the experience of FCGs of 
patients with a primary brain tumor, secondary (metastatic) brain tumor, or leptomeningeal disease over 
time.  
 
Qualitative analysis of FCG interviews will augment quantitative analysis. FCGs will be interviewed at 8 
weeks about their caregiving experience, including what they liked about the intervention and what could 
be improved (See Appendix for draft interview guide). Interview audio recordings will be professionally 
transcribed verbatim. Transcripts will undergo content analysis using open and axial coding by 2 trained 
coders, led by Dr. Reblin, who has expertise in qualitative analysis.(Dingley et al., 2017; Ellington et al., 
2017; Lai et al., 2018; Reblin, Birmingham, Kohlmann, & Graff, 2018; Reblin et al., 2015; Tabler et al., 2015) 
The goal of the analysis will be to identify aspects of the intervention FCGs found helpful and areas for 
improvement. Deeper analysis on select transcripts will be conducted to identify themes relevant to 
findings of the quantitative analysis and emergent themes regarding the caregiving experience.  

 
The audio recordings and transcripts will be stored on secure, password-protected computer servers and 
will only be accessed by study team members. Audio recordings and transcripts will be retained for at 
least six years after the study is completed, after which they will be deleted from computer records. 
 
5. Human Subjects Protection 
 
Potential Risks: 
There are a few potential risks to the participants. Participants may feel emotional distress when 
completing questionnaires or thinking about their social networks or caregiving experiences. There is also 
the possibility of loss of privacy or confidentiality. 
 
Planned strategies for minimizing potential risks 
Emotional Distress:  
Participants may feel emotional distress when completing questionnaires or thinking about their social 
networks or caregiving experiences. Some participants may become distressed as a result of their 
experiences in caregiving. This level of distress is not likely to be more than would occur in daily life or as 
part of usual care. In the intervention condition (which waitlist control participants may receive after 8 
weeks), the Caregiver Navigator will have training to counsel or refer any participant who feels distressed, 
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with support from the interdisciplinary team of investigators and consultants, as well as involvement of 
the neuro-oncology clinic staff. Part of the role of the Caregiver Navigator is to connect participants with 
other resources; this will include transitioning care to the neuro-oncology clinic social worker to minimize 
distress at the end of the study. This social worker is available to all patients and their families, including 
waitlist control participants, at any time during the patient’s care. Emergency procedures, as outlined by 
Moffitt policy, will be in place should any psychiatric emergency arise. This includes the immediate contact 
of social work for a risk assessment if a participant is in extreme distress or expresses suicidality. A social 
worker is on call 24/7 and will make appropriate recommendations for follow-up care in collaboration 
with the medical team. Although this is likely to be very rare, all study personnel will be trained in these 
procedures.  
 
Loss of Privacy or Confidentiality:  
Precautions will be taken to protect the privacy of all participants contacted to be in the project and for 
those who participate. Only the study team will have access to participant research data and only trained 
staff with appropriate approvals will have access to patient medical records when provided consent to do 
so. All participants will be identified in study files by ID numbers. The study staff will maintain a separate 
password-protected file behind the Moffitt Cancer Center firewall linking participant IDs to names. Paper 
questionnaires will have participant IDs and will be stored in a locked file in the study office and entered 
into an electronic database. Digital audio-recordings will be made only with participant consent. All 
research data is stored on password-protected computers, secure online platform (REDCap) or in locked 
cabinets in the PI’s office at the Moffitt Cancer Center. All Protected Health Information (e.g. participant 
names) and identifying data will be kept in a password-protected and encrypted computer or network 
drive specifically designed for protection of research participant confidentiality at the Moffitt Cancer 
Center. These systems and devices are all encrypted to protect the research data and participants’ privacy. 
Signed consent forms and participant contact information are kept in password protected and encrypted 
electronic or physical files within the Moffitt Cancer Center and overseen by the PI. The collection of 
information about participants is limited to the amount necessary to achieve the aims of the research so 
that no unneeded information is being collected. Data shared among research team members will be 
kept confidential. In the course of Caregiver Navigation sessions, the navigator may ask permission 
to share relevant data with the patient’s care team. Caregivers who choose to interact with the 
Caregiver Navigator or study team by email will be informed that correspondence may not be 
encrypted and that no PHI should be sent by email. The Caregiver Navigator will be extensively 
trained and will work closely with the neuro-oncology clinic staff; all effort will be made to support 
and reinforce information delivered by health care providers. All study staff will receive training in 
confidentiality safeguards, human subjects and HIPPA certification, research ethics and 
recruitment, retention and data collection methods and best practices. Throughout the study, 
periodic updates will be provided at project meetings.  
 
1. Potential Benefits of Proposed research to participants and others  
Participants will be told that benefits to participating in research are not guaranteed. Participants may 
find the eSNAP tool to be helpful in thinking about and organizing their social network resources. 
Participants may also find benefit in discussing their situation with the Caregiver Navigator and/or 
discovering or reengaging new and existing support resources. These services are over and above usual 
care. Although all family caregivers of patients have access to psychosocial care in the form of support 
groups and the clinic social worker, there is currently no systematic way to make direct referrals in usual 
care. The organizational exercise of using the eSNAP app, talking to the navigator, and/or using the social 
resources identified may improve support and reduce caregiver stress, which may in turn improve quality 
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of life. Participants may also feel good about participating in research with the goal of helping other family 
caregivers and improving the caregiving experience.  
 
Potential benefits to society include development of an intervention to capitalize on existing social 
resources to reduce caregiver burden as well as improving stress and quality of life outcomes. This 
intervention, once developed and tested, may be adapted for use with other caregiving populations as 
well as other populations where visualizing social network resources or facilitating discussions about social 
network resources may be beneficial. 
 
2. Importance of Knowledge to be Gained: 
This proposal addresses the needs of family caregivers of patients with a primary brain tumor, secondary 
(metastatic) brain tumor, or leptomeningeal disease —a high-need population that is historically 
underserved and under-studied in research. Family caregivers, especially in this population, are in need 
of simple, cost-effective ways to reduce burden. However, the primary way to do this identified in the 
literature, facilitating family caregivers’ engagement with their social networks, has not been widely 
implemented due to barriers in existing methods. We propose to reduce these barriers providing a web-
based app to help caregivers organize and prime their existing social support resources, and by providing 
access to a Caregiver Navigator, who can help problem-solve and make arrangements or referrals. The 
findings of this study have the potential to inform future interventions with eSNAP and the development 
of caregiver navigation programs and improve family caregiver outcomes for neuro-oncology family 
caregivers as well as other groups in need of help harnessing existing social network resources.  
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