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Abstract

Objective: To determine the feasibility of an online cognitive behavioral therapy for insomnia (CBT-I) in bereaved older adults.  

Participants: The study participants include adults aged 55 and older (N = 30) that lost a loved one within the past five years and are currently experiencing symptoms of insomnia.

Methods: This study used an experimental design and was guided by the Transitions Theory developed by Meleis. Descriptive statistics and t-tests were used to measure changes within and between groups. Experimental arm had the CBT-I online treatment and the control arm had attention controlled online tasks. Intervention fidelity was measured.

Results: The online CBT-I intervention is a feasible intervention for bereaved older adults with insomnia. High retention rates were shown in both groups, and both groups’ insomnia and mood symptoms improved at post- study measurement. There were no statistically significant differences seen in any measure between groups. 

Conclusions: Transitions in older adult life includes loss of friends and family as well as development of sleep issues. The Transitions Theory is useful for informing the design of behavioral interventions in this older population. Further research is needed to understand how sleep can be improved by cost effective online interventions that might not include solely CBT-I.

Keywords: online cognitive behavioral therapy, insomnia, older adults, depression, anxiety, quality of life
















Proposal

Introduction to the Problem and Specific Aims
Loss of sleep has negative consequences on mood and physiological health (Carroll et al., 2015; Harvey et al., 2018). It is identified as a risk factor for health conditions such as cardiac disease, stroke and diabetes (Grandner et al., 2016; Lin, Chien, Chung and Wu, 2018).
Insomnia is common after the loss of a loved one (Richardson, Lund, Caserta, Dudley, & Obray, 2003; Simpson, Allegra, Ezeamama, Elkins, & Miles, 2014). It can include difficulty falling asleep, multiple nighttime awakenings, and early morning awakening, all of which are frequently observed during bereavement (Simpson, Allegra, Ezeamama, Elkins, & Miles, 2014). Studies have shown sleep issues caused by bereavement can last up to five years (Jonasson et al., 2009) after the death of a loved one.
Insomnia is often treated with over the counter (OTC) sleep aids, or prescription sedative-hypnotic medications (Maust, et al., 2019). In fact, about a third of all older adults in the United States use sleep medications to induce or prolong sleep (Maust, et al., 2019). However, sleep aids have the potential to compromise cognitive functioning and increase the risk of falls (Albert, Roth, Toscani, Vitiello & Zee, 2015). There is also some evidence that the anticholinergic effects of some of these sleep medications can increase the risk of dementia (Gray et al., 2015). Increased risk of stroke and overdoses may also result from taking sleep aids (Petrov et al., 2014). Pursuing non-pharmacologic interventions might be an option for older adults who are at increased risk for falls, strokes, and overdoses. There is therefore an opportunity to improve quality of life in older adults by addressing their sleep health using means other than medication.
Some examples of nonpharmacologic treatments for insomnia include biofeedback, mindfulness, and tai chi (Frame & Alexander, 2013; Hubbling, Reilley-Spong, Kreitzer, & Gross, 2014; and Irwin et al., 2015). A biofeedback study in older adults found that a 30-minute audio-visual stimulation program over four weeks (n=8) showed significant improvement in insomnia symptoms and sleep quality (Tang, Vitiello, Perlis, Mao & Riegel, 2015). In a study by Black, O’Reilly, Olmstead, Breen and Irwin (2015), a sample of 25 older adults with a mean age of 66.3 years, found that both insomnia symptoms and depression symptoms significantly improved following the mindfulness education intervention. Irwin et al. (2015) have also found that tai chi reduced symptoms of insomnia in an older adult sample. 
While the above nonpharmacologic treatments do show benefits, they can be costly and involve a great deal of training that might be challenging to implement widely. Psychotherapy has been shown to significantly reduce symptoms of insomnia in some populations (Kanady et al., 2018). One type of psychotherapeutic modality — considered the gold standard psychotherapy for insomnia —is Cognitive Behavioral Therapy for Insomnia (CBT-I), which is traditionally administered in personal sessions between patient and therapist (Feuerstein et al., 2017). CBT-I has been linked not only to improvements in sleep, but also to decreases in a variety of mental health symptoms. For example, CBT-I has improved symptoms related to Post-Traumatic Stress Disorder (PTSD) and suicidal ideation in veteran populations (Kanady et al., 2018; Trockel, Karlin, Taylor, Brown, & Manber, 2015). Following a CBT-I intervention, fear of sleep in veterans diagnosed with PTSD (N=45) improved, resulting in a decrease in waking episodes after sleep onset and increased total sleep time (Kanady at al., 2018). In another study with 407 veterans, Trockel, Karlin, Taylor, Brown and Manber (2015) found that the Insomnia Severity Index (ISI) decreased from a mean of 20.4 at baseline to a mean of 10.7 at session 6, meaning insomnia was initially of moderate severity and it decreased to sub-threshold insomnia. Another study of veterans (N=22) found that alcohol-dependent veterans exposed to CBT-I had a decrease in insomnia symptoms compared to the monitor-only group (Chakravorty et al., 2019) - the differences between the groups was significant for the insomnia severity index with monitor-only compared to the CBT-I group. Although sleep improved, behaviors associated with alcohol use did not significantly change.
The benefits of CBT-I in the bereaved has also been studied (N=11), in a sample of primary caregivers of patients who died of cancer, aged 42 through 80 with a mean of 56, with statistically significant improvements in sleep as measured by the Pittsburg Quality Sleep Index (Carter, Mikan, & Simpson, 2009). Another study that looked at hospice and palliative care nurses (N=13) with sleep disturbances who were chronically bereaved (Carter, Dyer, and Mikan, 2013) found that CBT-I did not change sleep components, including sleep latency, efficiency and total sleep between time points; however the levels of depression were reduced, although the significance of these results was not discussed by the authors.
Even though there has been some evidence of improvement in insomnia and mood symptoms in the bereaved, online CBT-I intervention has not yet been explored in an older bereaved adult population, although it has shown promise in use with other populations. An online intervention for older adults with sleep disturbances has the potential to improve access to those in need of treatment. Other telemedicine programs like critical access care have helped improve accessibility to healthcare services (Kuperman, Linson, Klefstad, Perry, & Glenn, 2018). There has also been telepsychiatry for neurocognitive screening for older adults that has had favorable outcomes with no differences in cognitive scoring between in-person and remote screening (Vahia et al., 2015). Another study involved community based telepsychiatry for older adults living in rural areas and they found that participants in the outpatient setting were satisfied (Dham, Gupta, Alexander, Black, Rajji & Skinner, 2018). Online treatment programs might also lead to longer term cost savings as shown in an online interactive program for sleep symptoms (Thiart et al., 2016). More research on the cost savings possible with online CBT-I needs to be pursued in order to inform clinicians and health care insurances about the efficacy of treatment that would be prescribed and paid for by stakeholders (Botteman, 2009).
Therefore, the purpose of this feasibility study is to examine the usefulness of CBT-I delivered online versus the existing standard of care in bereaved adults ages 55 and older. In this study, bereaved older adults are defined as those who are deeply saddened by the loss of a close loved one within the past five years. This age group was chosen for two reasons: (a) because insomnia in older adults can lead to high levels of functional problems, including poor memory and attention, and slower response times (Ancoli-Israel & Cooke, 2005) and (b) age 55 and older is the cut-off age which aligns with other psychiatric studies involving older adults (Chen, Stevinson, Fang, Taun and Ku, 2019; Morita, Sasai-Sakuma, and Inoue, 2017). Use of online CBT-I programs in older adults has not been explored, and there are differences with this population, i.e., verbal learning, subjective organization, environment cue dependence, that might impact the benefit they receive from participation in the program (Chan & Yan, 2018; Kurtz & Zimprich, 2014).
	Using the transitions theory (Meleis, 2010) to frame the study, the specific aims are to:
 Explore the preliminary efficacy of an online CBT-I sleep program including its feasibility [nursing therapeutics] on insomnia, cessation of sleep medication, neuropsychological changes including mood and anxiety, and quality of life [personal conditions] in bereaved adults [change trigger] ages 55 and older. 
Describe the time to recruitment, rate of retention, acceptability and barriers associated with the use of an online CBT-I sleep program among bereaved adults ages 55 and older.
Describe the treatment fidelity associated with an online CBT-I sleep program.
Background and Significance
	Transitions in life pose new obstacles and changes that require adjustment. Bereavement following the loss of a loved one is one type of transition that adults of all ages experience. Quality of life and psychological health often worsen during this period and sleep becomes disrupted, with significant reductions in total sleep time and increased rates of insomnia (Richardson, Lund, Caserta, Dudley, & Obray, 2003). This is especially true in older adulthood. Adjusting to a new way of life can be particularly difficult as one ages. The transition from life with a loved one to a life without this person is something that needs to be better understood. More specifically, the issues associated with this transition and sleep problems needs to be examined in this population so that appropriate and effective interventions can be designed and implemented in order to ward off cardiovascular disorders and psychological issues like worsened cognition (Lao et al., 2018; Porter, Buxton & Avidan, 2015).
Insomnia
 Insomnia, or lack of sleep with difficulty in initiating sleep and/or staying asleep throughout the night and/or possible early morning awakenings, is a concept that has been studied in a number of disciplines including psychology (e.g., McCurry, Logsdon, Teri, and Vitiello, 2007), nursing (e.g., Brandt & Piechocki, 2013), and medicine (e.g., Buenaver, Townnsend, & Ong, 2019; McCrae et al., 2018). Various disciplines including nursing have been interested in issues surrounding sleep because of the hypothesized connection with health outcomes (Sandlund, Hetta, Nilsson, Ekstedt, & Westman, 2017). There have been a number of treatments that have been developed to treat insomnia symptoms. 
Cognitive Behavioral Therapy for Insomnia
The most commonly used behavioral intervention used to treat insomnia is known as cognitive behavioral therapy for insomnia (CBT-I). This modality originates from the discipline of psychology and incorporates the cognitive distortions and maladaptive behaviors from traditional CBT but goes further to tackle insomnia and issues surrounding this phenomenon. The therapy is typically carried out in a face-to-face session (either one-on-one or in psychotherapy groups with others who are learning the material) and is provided by a clinician with specialized training in CBT-I known as behavioral sleep medicine (BSM; Perlis and Smith, 2008). The duration of the therapy varies in length, with most CBT-I interventions delivered in six to eight sessions (Matthews, Arnedt, McCarthy Cuddihy, & Aloia, 2013). The duration of sessions is also variable (Carter, Mikan & Simpson, 2009; Pfoff, Zarotney & Monk, 2013), although some studies describe four or more contacts as the minimum required to receive an adequate dose (Edinger et al., 2007; Trauer, Qian, Doyle, Rajaratnam, & Cunningham, 2015). 
Traditional in-person CBT-I programs have been instrumental to improving insomnia across populations. These improvements have been evidenced across the lifespan from adolescence through geriatrics (Bruin, Bogels, Oort & Meijer, 2015; Irwin et al., 2015), and with populations with various comorbidities like post-traumatic stress disorder (PTSD; Kanady et al., 2018; Trockel, Karlin, Taylor, Brown, & Manber, 2015) and HIV (Safren et al., 2016).
There have also been a few studies that looked at bereaved adults with insomnia who received traditional CBT-I. In one study with 11 bereaved family members who received in-person CBT-I from a nurse therapist, insomnia decreased over 5 weeks (p<0.02; Carter, Mikan, & Simpson, 2009). Another study found that hospice nurses who are exposed to chronic bereavement benefited from a CBT-I intervention (Carter, Dyer, & Mikan, 2013).
Recently, internet-based CBT-I programs have been developed that allow patients to participate in therapy within their homes. A popular online program is SHUTi (Ellis, Seed, Bastien & Grandner, 2017). SHUTi contains six core CBT-I learning modules. Each core module is time released over a 6-week period. The core modules include: Get Ready, Sleep Window, Behaviors, Thoughts, Education, and Looking Ahead (www.myshuti.com). The program is accessed remotely from any computer using an internet connection and the participant is involved in interactive content, reading materials, and sleep diaries during the six weeks to help them learn about CBT-I and how to incorporate it into his/her life.
The SHUTi program has been shown to reduce symptoms associated with insomnia including sleep efficiency with the CBT-I group showing a 19% improvement from baseline (t(12)=-6.83, p<.01) in a cancer survivor population (N=22) and large effect sizes for depression and anxiety (d=.54 and d=.42, respectively) pre- and post-intervention (Ritterband et al., 2012). Another study found insomnia significantly decreased (p<0.0001) after the SHUTi intervention in a sample of 1,149 non-clinically depressed participants (Christensen et al., 2016). 
There are other virtual CBT-I programs available. One of them is CBT-I Coach which is a smartphone application that patients use to track their sleep (Koffel et al., 2018). It has been found to be feasible in a veteran population; however, it is important to know that this program is designed to be an adjunct to face-to-face CBT-I (Koffel et al., 2018). It does have the limitation of not providing timestamps for when patients submitted their daily sleep scores. Another online program for insomnia is called Sleepio (www.sleepio.com). It is an online platform that has been found in one research study to improve participants’ sleep time and quality (Espie et al., 2012). There are fewer studies that involve this specific platform compared to CBT-I Coach and SHUTi. No matter what platform that is used, there is a consensus that more studies are necessary to fully evaluate the use of the online CBT-I program across different patient populations.
There have been limitations to the online CBT-I programs including the inability for the PI to track the participants’ timestamped use of the program (Espie et al., 2012; Kofell et al., 2018). In a meta-analysis study, researchers found the average drop-out rates of online CBT-I of 24.7% versus the in-person CBT-I that studies have reported from 0% to 33% drop-out rate, which have been attributed to not having the accountability of researchers communicating with them (Zachariae, Lyby, Ritterbannd & O’Toole, 2016). In an attempt to improve retention, one study (utilizing Sleepio) involved use of an online community to engage participants; however, this introduced additional challenges, including negative experiences when participants read “horror” stories posted by others (Coulson et al., 2016) and complaints that the community involvement as time intensive.
In the current study, the SHUTi program has the ability to track the participant’s use of the program, i.e., when they logged into the system and how long they were active within the program. Participants can ask questions directly to the PI versus communicating with other participants in the online community, as there is no online SHUTi community, which helps to negate sharing of “horror” stories. Retention will be managed by having the PI contact the participants by phone at baseline to increase interpersonal connection between researcher and participant. The PI will also email participants weekly as well as being available for technical support throughout the study. 
Mental Health
Sleep appears to play a significant role in alleviating the symptoms of mental disorders including anxiety (Gosling et al., 2018). In a sample of 1149 community-dwelling adults (Gosling et al., 2018), those with higher levels of anxiety experienced greater reductions in anxiety following a sleep intervention (t=-6.77, df =724.27, p<0.001). Sleep allows for rest of the physical body, but it also allows the brain to filter extraneous proteins that might be detrimental to health (Haydon, 2017). It also permits time to process information, assists with memory consolidation (Goerke, Muller, & Cohrs, 2017), improves attention (Chua, Fang & Gooley, 2017), and decreases reaction time (Wlodarczyk, Jaskowski & Nowik, 2002). For all of its biological benefits, sleep is essential for the overall mental well-being and functioning of the patient (Britton, McKinney, Bishop, Pigeon, & Hirsch, 2019; Lin et al., 2018). In a retrospective cohort study that looked at patients across the lifespan, including one group aged 45-64 and another group aged 65 and older, they found that there was a significantly higher risk of suicide attempts in insomnia patients compared to those without insomnia (Lin et al., 2018). Those in the 65 and older age group had a higher risk of suicide compared to the younger group. Another study found that middle and older-aged adults aged 44-87 who had attempted suicide suffered from more severe insomnia than other depressed, non-suicide attempt groups (Kay et al., 2016). 
During bereavement, emotional stressors are high and mood can be labile with increased anxiety. Without sleep to take care of biological processes that are hypothesized to occur during sleep, there is the potential for depressive and anxiety symptoms to be especially pronounced during waking hours.
	Mental health symptoms are common in people experiencing bereavement and the presence of symptoms without appropriate treatment can lead to disability or morbidity (Ghio et al., 2015). Older adults with depression and anxiety are at a particularly high risk of failing to receive treatment for mental health symptoms because there are societal influences that portray older adulthood and mental health disorders as inevitable, despite findings that contradict this conception (Xiang, Danilovich, Tomasino, & Jordan, 2018). Another issue is that older adult men are at high risk of suicide, particularly when there are changes in mood (Almeida et al., 2016). This is especially concerning when there is a loss of a loved one. Studies support mental health symptoms that commence and/or intensify in severity following the death of a loved one can last for at least five years (Jonasson, 2009). If adequate sleep is not being obtained, the likelihood of improving psychiatric symptoms drastically declines as evidence by multiple studies (Britton, McKinney, Bishop, Pigeon, & Hirsch, 2019; Kay et al., 2016; Lin et al., 2018). 
Quality of Life
The assessment of quality of life encompasses a number of domains of a person’s life including social connectedness and environmental supports (Uchmanowicz, Koltuniuk, Stephien, Uchmanowicz & Rosinczuk, 2018). This is of relevance to older adults suffering bereavement because they have recently lost a major support in their life: their partner/spouse, parent, sibling, child, grandchild, or close friend. Older adults who lose one of their primary supports can have a difficult time adjusting to a new way of life and social isolation and loneliness are common for adults who are alone in older adulthood (Victor, Scambler, Bond & Bowling, 2000). They might not have the energy, motivation, or be in the mood to socialize, which is where mental health symptomatology plays a critical role. The older adult can have difficulty in getting out of the house or even maintaining the social connections they once had prior to their loss (Ayotte, Margrett, & Hicks-Patrick, 2010). Their environment can become more limited because they are not participating in their community as much as they did prior to bereavement.
	Less physical movement from sitting in the home can lead to negative physical health outcomes (Fernandez-Alonso, Muoz-Garcia & La Touche, 2016). Chronic health conditions can develop and/or be exacerbated by limited movement. Comorbidities such as physical and psychological health problems can become more serious, and lead to increased mortality. In fact, a study of 198 older adults aged 80 to 98 years old showed a reduced risk of mortality for active older adults compared to their sedentary counterparts two years later (Beta=-0.679, p=.32; Beta=-1.20, p=.26, respectively; Chipperfield, 2008). Another study that looked at depressed adults with insomnia (N=37) with a mean age of 52.9 years old (Shimodera et al., 2014) found that a CBT-I intervention administered over four weeks helped to improve physical functioning (p = 0.006), social functioning (p = 0.002) and mental health (p = 0.041).
Theoretical/Conceptual Framework
The transitions theory proposed by Afaf Meleis (2010) will be used to guide this study. This theory describes the interactions between nurses and patients during a change in the patient’s life and will be used in this study to explain how a transition can impact health and well-being (Meleis, 2010). In this study, the loss of a partner/spouse, parent, sibling, child, grandchild, or close friend marks the transitional period for the patient into bereavement. 
Transitions theory has four components: (1) the nature of the transition or change trigger; (2) conditions that impact the transitions in one’s personal life, community and/or society; (3) nursing therapeutics or interventions that can help the patient transition; and (4) patterns of responses (behaviors, feelings, well-being, health). For the purposes of this study  the phenomenon of interest is insomnia during the period of bereavement and therefore the components of transitions theory can be considered: (1) loss of a loved one is the change trigger — it is development in nature and is a single (oftentimes) critical event; (2) insomnia is the personal condition that inhibits the transition; (3) the attention-control, online CBT-I program, and nurse CBT-I therapy will be the therapeutic interventions; and (4) diminished insomnia will be considered a positive pattern of response (with the CBT-I interventions hypothesized to improve insomnia). 
	Other patterns of response, or outcomes of interest besides insomnia, will include depression, anxiety, and quality of life (QOL). Consideration of the community and societal conditions that impact the transition will also be assessed using a quality of life measure.
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Figure 1
Adapted Model of Transitions Theory (Meleis, 2010).
Methods
Design 
This study will use a randomized controlled trial design. Subjects will be 
randomized 1:1 to: 
Arm 1 — attention control
Arm 2 — online SHUTi CBT-I program
A statistician will generate the random number sequence and will place the treatment assignments into opaque envelopes that the Principal Investigator (PI) I will use to randomly assign subjects to the study treatment. 
Sample
The accessible population for this study is older adults in bereavement groups in New Hampshire, New York, Massachusetts, Rhode Island, and Connecticut, with an expected total accessible population of 5,000 people based on figures estimated by group leaders. There are multiple groups that meet throughout these states and each have varying group sizes (5–30). The participants will be adults aged 55 years old and older. Both men and women will be included in this study. The participants will be from the Northeastern part of the United States.
Table 1.
List of the inclusion/exclusion criteria for this study
	Inclusion
	Exclusion

	Aged 55 or older
	Current experience of suicidal/homicidal ideation or intent to harm self or others

	Speak and write in English – 
SHUTi is currently only available in English
	Previous mental health treatment or current (past) taking of antipsychotic medications, mood stabilizers, or substance use replacement therapy medications. Diagnosis from a healthcare provider or therapist of serious mental illness, i.e. bipolar disorder, schizophrenia or schizoaffective disorder, current substance use disorder or alcohol use disorder, or personality disorders.

	At least one loved one who passed away within the past 5 years
	Inpatient psychiatric hospitalization within the 12 months

	Currently experiencing symptoms of insomnia
	

	Wants to improve insomnia symptoms
	

	Access to a computer for at least 3 hours weekly for 8 weeks
	

	Ability (physical and mental) to use a computer mouse, keyboard, and audio
	

	Reliable internet access
	

	Working email address to receive study materials
	



Setting
Study procedures will take place in the participants’ homes or friend/family’s homes for both study arms. A quiet, private space with a computer is important so that the participant can focus on the content on the screen.
Procedures
IRB approval will be secured before any study procedures take place. Recruitment at the sites indicated in Table 2 will occur once approval has been secured by each specific organization. Information about the study will reach potential participants in the following ways: live informational session by PI [dependent on PI proximity to bereavement group location], email blasts, newsletters, and social media announcements. Participants will call the PI using the phone number provided on the paper advertisements or on the virtual web announcement. Inclusion and exclusion criteria will be assessed over the phone by the PI, and those who meet the study requirements will be verbally consented and assigned a unique identification number. An IRB approved fact sheet will be sent to them by email. For those who do not meet inclusion criteria, only their age, sex, reason for refusal, and specific inclusion criteria that is not met will be recorded. Once the participant has met all of the inclusion criteria, they will be randomly assigned to a study arm. Participants will be made aware as part of the information sheet not to disclose information about their study treatment to others in their bereavement communities. Both arms will be expected to complete measurements at the time points outlined in Table 2.
Table 2. 
Outline of study arms and measurements at timepoints.
	
	Baseline
Measures obtained: Demographics, WHOQOL-BREF, ISI, and DASS-21
	Modules 1 through 6 (for both experimental and attention-control groups)
	Week 8
Measures obtained: WHOQOL-BREF, ISI, and DASS-21, Final Survey Questionnaire (Appendix L)
	Week 8 Intervention Receipt Measure

	Arm 1
	X
	X
	X
	X

	Arm 2
	X
	X
	X
	



Recruitment. Approval to use recruitment organizations will be obtained and secured in writing before recruitment will proceed. This is to ensure that the site agrees to use recruitment materials and/or talks by the PI at their facility. See Table 3 for the recruitment plan. These recruitment sources are chosen due to the population (age and likelihood of having lost a loved one recently). From these recruitment sites combined including bereavement groups, it is expected to reach approximately 5,000 potential [image: Screen Shot 2019-08-12 at 9.47.32 PM.png]participants. 
















Figure 2.
Study Procedures.
Table 3. 
Agencies where recruitment will occur
	Location
	Modality of recruitment

	Visiting Nurses Association (VNA) Bereavement Groups of Massachusetts, New Hampshire, and Maine
	Email blast from VNA coordinator; 
posters and flyers at the physical sites; and live informational sessions done by the PI.

	Care Dimensions of Massachusetts— Hospice, Palliative Care, Support Services
	Email blast of study from their Research coordinator; and 
posters and flyers at the physical sites.

	The Meadows and The Gables Residential living - Independent, Assisted, and Memory Care Facility in Vermont
	Email blast from Program coordinator; 
posters and flyers at the physical sites; and live informational sessions done by the PI.

	Hospice Foundation of America
	Newsletter Announcement to Members [including clinicians and patients]; and 
informational post on their Facebook page.

	Massachusetts Funeral Homes – Dignity Memorial, Ruggerio Family Memorial Home, Davis Funeral Home, and Graham Putney & Mahoney Funeral Partners
	Email blast from funeral home coordinators; and 
posters and flyers at the physical sites.

	Facebook Bereavement Groups— The Bridge: A Center for Hope and Healing, Empty Arms Bereavement Support, My Bereavement Companion Counseling & Support, Grieving the loss of a loved one Support Group
	Email blast of study from their site administrator coordinator.



	All interested potential participants will call the number (answered by the PI) listed on the recruitment materials. There will be a recorded message (see Appendix O) that allows for those interested to leave a voicemail (in the event that the PI does not answer the call). The PI will return the call within 24 hours and immediately delete the potential participant’s voicemail. At the time the PI and potential participant speak live over the phone, the PI will screen the participant for inclusion and exclusion criteria using the Screening Tool (see Appendix E). Informed consent will then be obtained over the phone. The participants will be sent an email copy of the study fact sheet and informed consent. If inclusion/exclusion criteria are met and informed consent is obtained, baseline data will be collected by the PI and entered into a secure database on the University of Massachusetts Medical School (UMMS) server. Once baseline data is collected, subjects will be randomly assigned to a study arm and unique identification number using the previously generated random assignment envelopes (prepared by the biostatistician; see Figure 2 for study procedures). 
	The participant will receive study materials associated with the procedures for their specific study arm. These materials will be emailed after baseline data are collected to the email address the participant provided on the demographics form. The materials within this “Welcome to the Study” email will appear as displayed in Table 4. Copies of the emails can be found in Appendix F. 
Table 4.
Contents of the “Welcome to the Study” email
	
	
	Arm 1
	Arm 2

	Welcome and Copy of study fact sheet
	
	X
	X

	Drop-box Module Links (Non-Sleep Education)
	
	X
	

	SHUTi Login and Password
	
	
	X



Study arm one. The participants will conduct time-matched module exercises on healthy life practices including nutrition and exercise. The training will consist of six modules that the participants can access via drop-box. It will include videos, readings, and interactive activities to complete on a weekly basis. The activities will be time-matched to the CBT modules in study arm two, with three hours of educational content weekly being provided to participants. These healthy life practice educational modules are devised by this researcher and includes pre-recorded materials that participants in study arm one can watch on-demand. A list of the modules with recommended viewing order will be provided to participants that includes: Insomnia, Grief, Positivity, Healthy Eating, Exercise, and Resilience. Pre- and post-measures to be administered via REDcap at baseline and end of week 8.
Study arm two. The participants in this arm will use the online CBT-I program, SHUTi. This includes video presentations and materials that participants will watch weekly. It is expected that they will spend three hours weekly on this educational material. Once they obtain the login and password information in the welcome email, they will be expected to complete a short interactive tutorial that will ‘unlock’ the remainder of SHUTi program that consists of 6 modules. They will be completed as follows: Get Ready, Sleep Window, Behaviors, Thoughts, Education, and Looking Ahead. Each module will be assigned to a specific week, i.e., Get Ready for Week 1, Sleep Window for Week 2, and so on. Additionally, this group will be expected to log information about their sleep into the online sleep diary.  
Retention. To increase retention, weekly emails from the PI will be sent to the participants in both groups. These emails will indicate the week of the study that the participant has reached. Each of these weekly emails will remind the participant what they should be doing (i.e., Module 2 on Sleep Window). They will also contain the PI’s contact information, with words of encouragement to seek assistance for any technical issue or questions that arise. By keeping in close communication with the participant, this will help to 1) clarify procedures for that week and 2) keep them on track. Participants will also receive a $200 gift certificate when they complete the study. Information to obtain this gift certificate will be sent via email as soon as they complete the questionnaires at the end of week 8. A “Thank You” for your participation email will be sent to participants at that time (see Appendix K).
Intervention fidelity. A manual will be used by the PI to ensure that the same procedures are being administered to each study arm. Email scripts for each of the study arms will be included in the manual. A checklist and notes will be kept on a prescriptive document (Microsoft Excel spreadsheet) that will be saved on the UMMS server by the PI. This will permit the PI to monitor (on a weekly basis) that the participant is receiving their prescribed material during the study (per study arm designation; Santacroce, Maccarelli & Grey, 2004). Intervention fidelity will be measured using the checklists (see Appendix I) for each participant that are saved to UMMS server. The measurement of intervention dose is completed automatically for the online SHUTi program for study arm two by looking at the login frequency and length for each participant. The time that participants are working on learning activities within SHUTi is tracked daily. This data will be exported by the PI at the conclusion of the program; however, it will also be reviewed weekly by the PI to ensure participants have logged into the module assigned to that week. If they have not, the PI will contact them via email – see Appendix N. Treatment receipt will be measured using the Receipt of SHUTi content measure (see Appendix I). For study arm one, intervention fidelity will be measured using a questionnaire that is completed at week 8 (see Appendix J). Additionally, they will be asked as part of the SHUTi program, to verify that they have implemented the prior week’s learning into their sleep routines, which will be available to the PI. Participants in both arms will respond to whether they shared information about what they did in their arm of the study because it is possible that participants might be from the same bereavement group (see Appendix L). Two members of any given bereavement group might be in different arms of this current study. In order to measure potential for crossover, it is necessary this question is asked. This will be administered at week 8.
Data collection. Data collection (Appendices B–D) will be conducted using REDCap 7.0, a web application used to help researchers to collect and manage data (UMassMEdIT, 2017). All of the survey measures will be administered at baseline and week 8. The participant will receive an email with a link to these surveys (listed in Table 1). The REDCap survey results will be captured in a central database. The data can be extracted and downloaded from REDCap to SPSS 24.0. 
Measures
There are a number of study measures that will be used to capture data from the participants. The first is the Screening Tool that will assess inclusion and exclusion criteria (see Appendix E). Those who do not meet the inclusion and exclusion criteria will not be assigned to a study arm. Should they be part of the study, the measures assigned to all study arms includes: 1) Demographics, Appendix A; 2) World Health Organization Quality of Life Abbreviated (WHO-QOL BREF), Appendix B; 3) Insomnia Severity Index (ISI), Appendix C; and 4) Depression Anxiety Stress Scale Short Form (DASS-21), Appendix D. The total estimated time required to complete the measures at baseline and end of week 8 is 40 minutes. 
The WHO-QOL BREF is a 26-item measure that captures information about the domains of physical health, psychological health, social relationships, and environment. It is used to capture data about those domains of quality of life that are not otherwise measured in the DASS. Its Cronbach’s alpha is 0.7 and the Tucker-Lewis Index is 0.919 (Cheung, Yeo, Chong, Khoo, & Wee, 2017). Each question within the survey is assigned to one of the domains. The responses each have five options assigned scores of 1–5. They are reverse coded, and the domains tallied. 
The ISI is a seven-item measure that captures data regarding sleep behaviors of insomnia. The concurrent criterion validity has demonstrated a strong score of .76–.92, and the test-retest reliability of the measure have been found to be .62–.74 (Synder, Cai, DeMuro, Morrison & Ball, 2018). The survey questions each have five responses that are assigned points 0–4. The values of the response are added together and correspond with ranges signifying severity levels.
 Finally, the DASS Short Form is a 21-item measure that looks at depressive, anxiety, and stress symptoms that the participant has within the past week. It will capture these mental health symptoms to see if there is improvement from pre- to post-CBT-I intervention. The reliability estimates for the DASS subscales are: anxiety (alpha = .897), depression (alpha = .947), and stress (alpha = .933), with the total score reliability being .966 (Crawford & Henry, 2003). The convergent validity for depression was .78 and anxiety was .72. The response options are assigned points as follows: 0, did not apply to me at all; 1, applied to me to some degree, or some of the time; 2, applied to me a considerable degree, or a good part of the time; and 3, applied to me very much, or most of the time. Each question is assigned to one of the dimensions: depression, anxiety or stress. The scores are added and corresponded with a specific level in three dimensions including normal, mild, moderate, severe, and extremely severe. 
	Data management. Data will be secured on an encrypted, password protected server at UMMS. The database will be maintained by the PI for this study. It will be monitored frequently by the PI throughout the duration of the research study to ensure that there are no technical issues with gathering and capturing the data from participant’s surveys at baseline and week 8. All other data will be captured by direct entry into REDcap by the study participants. Any technical issues with the management of the data from measures will be promptly addressed so that they can be resolved in a timely manner. The PI and the dissertation committee chair and biostatistician will be the only people permitted to access the data for this study. The database will be password protected. 
	Data analysis. The data will be reviewed and cleaned by the PI by reviewing the secured databases on the UMMS network and checked by the biostatistician. The planned data analysis (see Table 6) will occur using SPSS 24.0. All analyses run by the PI will be checked and verified by the biostatistician. Demographics will be analyzed using descriptive statistics to examine race, ethnicity, age, and gender of the two study arms. Reliability analyses for the multi-item scales (WHO-QOL BREF, ISI, and DASS-21) will be conducted. Intervention fidelity data will be analyzed using descriptive descriptives that captures average time spent on each module in study arm one and two and reporting of the rates of implementation of SHUTi modules into real-life in study arm two.
Table 6.
Planned data analysis for each study aim
	
	Aim 1
	Aim 2
	Aim 3

	Demographics Tool using Descriptive Statistics including Retention Rate
	
	X
	

	WHO-QOL BREF using 2-Sample Paired t-test to compare the within participant changes; ANOVA for change over time between groups
	X
	
	

	ISI using 2-Sample Paired t-test to compare the within participant changes; ANOVA for change over time between groups
	X
	
	

	DASS-21 using Paired Comparisons t-Test (within groups); ANOVA (between groups)
	X
	
	

	Intervention Fidelity Data in SHUTi and Appendix L using Descriptive Statistics including Average Module Time and Implementation Rate
	X
	X
	X




Note. Data are assumed to be normally distributed.
If data are not normally distributed, nonparametric tests will be performed.  For example, a Wilcoxan test will be performed for the WHO-QOL, ISI, and DASS-21 within groups and a Kruskal-Wallis test between groups.
Human Subjects Issues 
The PI is a certified nurse practitioner who specializes in mental health. She has four years working with adults with serious mental illness. The participants will provide informed consent before any study procedures begin. The consent form will outline their rights including the right to withhold information as well as withdrawal from the study at any time. For both study arms, any questions that participants have about the learning activities or the study itself will be answered by the PI. The PI is a psychiatric mental health nurse practitioner (PMHNP) who has completed the advanced course in CBT-I, received supervision under a licensed psychiatrist, and has experience delivering CBT-I with a number of patients. The PI will seek consultation by a psychologist, who delivers CBT-I to a number of patients in his practice, throughout the duration of the study. 
The participants will be adults who have recently experienced loss of a loved one. They are at risk for experiencing hopelessness and helplessness; thus, they might present as a safety risk to themselves or others at any point during the study. If the PI is concerned about a safety risk, the participant will be contacted immediately by phone by the PI for further assessment. The participant will also be assessed if depression scores on the DASS-21 at baseline and week 8 questionnaires reveal a score of 21 and greater which is indicative of severe and extremely severe depression. The following questions will be asked of the participant: 1) “Are you having thoughts to harm yourself or others?” and 2) “Do you have intent or a plan to harm yourself or others?” If the participant responds yes to any of these questions, the local emergency services (EMS) will be contacted for a wellness check at the participant’s home. EMS will determine if a higher level of care is appropriate at that time. A psychiatric contact hotline (available 24/7) will also be provided to participants at the beginning of the study should they feel that they need additional support during their time in the study. For this feasibility study, we will exclude patients with severe mental illness by asking them if they have received mental health treatment or taken psychiatric medications in the past (or currently) including antipsychotics, mood stabilizers, and substance use replacement therapies. The PI will follow up with the participant to determine eligibility, i.e., major mental health diagnoses like schizophrenia, bipolar disorder, personality disorders, and current substance use disorders will be excluded.
	The privacy of the participants will be maintained throughout the study by assigning them with a unique ID number so that identifying information is not used on the REDcap database. In any dissemination of the findings, no identifying information will be shared except in the context of group demographics. 
Potential Challenges
There are anticipated challenges with this study. One challenge is recruitment of eligible participants. There are a number of inclusion criteria that need to be met that might be particularly difficult for this age group. Access to technology and competence with technology for adults aged 55 and older might pose difficulties. Not everyone has access to the Internet at home or at a friend’s/family member’s home. Even if a computer with a camera and an Internet connection is in place, knowing how to use it appropriately on their own can be a barrier to their participation in the study. Another challenge, which is also a limitation to the study, is that the inclusion criteria will limit those who are from socioeconomically diverse backgrounds. Computer literacy, English comprehension, and internet access make it so that those from higher SES groups may be more likely to participate in this study. These challenges have been considered for this feasibility study. It is this PI’s plan to address these exclusion factors (and increase inclusion) in a future study with larger grant funding. Lastly, SHUTi is a program that has not yet been tested in an older adult population that is older than 55 years old (www.myshuti.com). As part of SHUTi, the participants will also not be required to complete sleep diaries. This is usually part of in-person CBT-I, which  involves discussion of sleep diaries with the therapist or therapy group; however, this study will not involve data collection or analysis of sleep diaries. There is also the potential for the participants to share information about the interventions during the study (those in different arms), which has been accounted for in the informational sheet to participants as well as the survey question in Appendix L.
Conclusion
There is an unmet need in society to address insomnia in older adults during bereavement. It is costing hospitals, insurance companies, taxpayers, employees, and patients tremendous amounts of money to repair the damage resulting (fully or in part) from lack of restorative sleep (Kaplan, 2007). Disability and chronic diseases are not well-managed when sleep is poor. Furthermore, the number of falls and consequent injuries in patients rise when their sleep is compromised. Not only are balance and perceptual cues altered by insomnia, but the current intervention of prescribing psychopharmacological medications creates yet more problems, particularly in older adults. These medications, like sedative hypnotics and benzodiazepines, are dangerous for this population because of their potential side effects, such as dizziness, weakness, and unsteady gait. 
	Unfortunately, many older adults experience sleep disturbances during bereavement. The treatment of sleep disturbances in this population can be problematic because of limited access to non-pharmacologic interventions. CBT-I has been proposed as a cost effective non-pharmacological treatment for sleep disturbances in bereavement. An online based CBT-I program has the potential to reach a large audience in isolated regions without access to trained sleep behaviorist clinicians. Frontline clinicians, such as nurses, are in an ideal position to make use of sleep research to help the bereaved population and improve patient outcomes.
References
Albert, S. M., Roth, T., Toscani, M., Vitiello, M. V., & Zee, P. (2015). Sleep Health and 
Appropriate Use of OTC Sleep Aids in Older Adults-Recommendations of a Gerontological Society of America Workgroup. The Gerontologist, 57(2), 163-170.
Almeida, O. P., McCaul, K., Hankey, G. J., Yeap, B. B., Golledge, J., & Flicker, L. 
(2016). Suicide in older men: The health in men cohort study (HIMS). Preventive Medicine, 93, 33-38. doi:10.1016/j.ypmed.2016.09.022
Ancoli-Israel, S., & Cooke, J. R. (2005). Prevalence and Comorbidity of Insomnia and 
Effect on Functioning in Elderly Populations. Journal of the American Geriatrics Society, 53(S7). doi:10.1111/j.1532-5415.2005.53392.x
Ayotte, B. J., Margrett, J. A., & Hicks-Patrick, J. (2010). Physical Activity in Middle-aged 
and Young-old Adults. Journal of Health Psychology, 15(2), 173-185. doi:10.1177/1359105309342283
Basha, E., & Kaya, M. (2016). Depression, Anxiety and Stress Scale (DASS): The 
Study of Validity and Reliability. Universal Journal of Educational Research, 4(12), 2701-2705. doi:10.13189/ujer.2016.041202	
Black, D. S., O’Reilly, G. A., Olmstead, R., Breen, E. C., & Irwin, M. R. (2015). 
	Mindfulness meditation and improvement in sleep quality and daytime 
	impairment amount older adults with sleep disturbances: a randomized clinical 
	trial. JAMA internal medicine, 175(4), 494-501. doi:10.1001/jamainternmed.
2014.8081
Brandt, N. J., & Piechocki, J. M. (2013). Treatment of insomnia in older adults. Journal 
of Gerontological Nursing, 39(4), 48-54. doi:10.3928/00989134-20130220-99
Bratt, A. S., Strenstrom, U., & Rennemark, M. (2016). Effects on life satisfaction of older 
adults after child and spouse bereavement. Aging & Mental Health, 21(6), 602-
	608. doi:10.1080/13607863.2015.1135874
Botteman, M. (2009). Health economics of insomnia therapy: Implications for policy. 
	Sleep Medicine, 10. doi:10.1016/j.sleep.2009.07.001
Britton, P. C., McKinney, J. M., Bishop, T. M., Pigeon, W. R., & Hirsch, J. K. (2019). 
	Insomnia and risk for suicidal behavior: A test of a mechanistic transdiagnostic 
	model in veterans. Journal of Affective Disorder, 245, 412-418. doi:10.1016/j.jad.
	2018.11.044
Bruin, E. J., Bogels, S. M., Oort, F. J., & Meijer, A. M. (2015). Efficacy of Cognitive 
Behavioral Therapy for Insomnia in Adolescents: A Randomized Controlled Trial with Internet Therapy, Group Therapy and A Waiting List Condition. Sleep, 38(12), 1913-1926. doi:10.5665/sleep.5240
Buenaver, L. F., Townsend, D., and Ong, J. C. (2019). Delivering cognitive behavioral 
therapy for insomnia in the real world: consideration and controversies. Sleep medicine clinics, 14(2), 275-281. doi:10.1016/j.jsmc.2019.01.008
Carroll, J. E., Carrillo, C., Olmstead, R., Witarama, T., Breen, E. C., Yokomizo, M., 
Seeman, T., … Irwin, M. R. (2015). Sleep deprivation and divergent toll-like receptor-4 activation of cellular inflammation in aging. Sleep, 38(2), 205-11. doi:10.5665/sleep.4398
Carter, P. A., Dyer, K. A., and Mikan, S. Q. (2013). Sleep disturbance, chronic stress, 
and depression in hospice nurses: testing the feasibility of an intervention. Oncology Nursing Forum, 40(5), 368-378. Doi:10.1188/13.ONF.E368-E373.
Carter, P. A., Mikan, S. Q., & Simson, C. (2009). A feasibility study of a two-session 
home-based cognitive behavioral therapy-insomnia intervention for bereaved family caregivers. Palliative and Supportive Care, 7(2), 197. doi:10.1017/s174895150900025x
Chakravorty, S., Morales, K. N., Arnedt, J. T., Perlis, M. L., Oslin, D. W., Findley, J. C., 
and Kranzler, H. R. (2019). Cognitive behavioral therapy for insomnia in alcohol-dependent veterans: A randomized, controlled pilot study. Alcoholism, Clinical and Experimental Research. doi:10.1111/acer.14030
Chan, J. S. Y., & Yan, J. H. (2018). Age-Related Changes in Field Dependence-
	Independence and Implications for Geriatrics Rehabilitation: A Review. 	
	Perceptual and Motor Skills, 125(2), 234-250. doi: 10.1177/0031512518754422
Chen, L., Stevinson, C., Fang, S., Taun, C., & Ku, P. (2019). Effects of an Acute Bout of 
	Light-Intensity Walking on Sleep in Older Women with Sleep Impairment: A 	
	Randomized Controlled Trial. Journal of Clinical Sleep Medicine, 15(04), 
	581-586. doi:10.5664/jcsm.7718
Christensen, H., Batterham, P. J., Gosling, J. A., Ritterband, L. M., Griffiths, K. M., 
Thorndike, F. P., Mackinnon, A. J. (2016). Effectiveness of an online insomnia program (SHUTi) for prevention of depressive episodes (the GoodNight Study): A randomized controlled trial. The Lancet Psychiatry, 3(4), 333-341. Doi:10.1016/s2215-0366(15)00536-2
Cheung, Y. B., Yeo, K. K., Chong, K. J., Khoo, E. Y., & Wee, H. L. (2017). Reliability 
and Validity of the English-, Chinese – and Malay-Language Versions of the World Health Organization Quality of Life (WHOQOL-BREF) Questionnaire in Singapore. Annals of the Academy of Medicine Singapore, 46(12), 461-469.
Chipperfield, J. G. (2008). Everyday Physical Activity as a Predictor of Late-Life 
Mortality. The Gerontologist, 48(3), 349-357. Doi:10.1093/geroont/48.3.3.349
Chua, E. C., Fang, E., & Gooley, J. J. (2017). Effects of total sleep deprivation on 

divided attention performance. PLoS One, 12(11). doi: 

10.1371/journal.pone.0187098

Coulson, N. S., Smedley, R., Bostock, S., Kyle, S. D., Gollancz, R., Luik, A. I., Hames, 
	
	P., & Espie, C. A. (2016). The Pros and Cons of Getting Engaged in an Online 
	
	Social Community Embedded Within Digital Cognitive Behavioral Therapy for 

	Insomnia: Survey Among Users.

Crawford, J. R., & Henry, J. D. (2003). The Depression Anxiety Stress Scales (DASS): 
Normative data and latent structure in a large non-clinical sample. British Journal of Clinical Psychology,42(2), 111-131. doi:10.1348/014466503321903544
Development of the World Health Organization. WHOQOL-BREF Quality of Life 
Assessment. (1998). Psychological Medicine, 28(3), 551-558. doi:10.1017/s00332917900667
Dham, P., Gupta, N., Alexander, J., Black, W., Rajji, T., & Skinner, E. (2018). 
Community based Telepsychiatry service for older adults residing a rural and re
mote region - utilization pattern and satisfaction among stakeholders. BMC Psychiatry, 27(18), 316.
Edinger, J. D., Wohlgemuth, W. K., Radtke, R. A., Coffman, C. J., & Caney, C. E. 
	(2007). Dose-Response Effects of Cognitive Behavioral Insomnia Therapy: A 
	Randomized Clinical Trial. Sleep, 30(2), 203-212. doi:10.1093/sleep/30.2.203
Ellis, J. G., Seed, J., Bastien, C. H., & Grandner, M. A. (2017). Is it time to get some 
SHUT-i? Annals of Translational Medicine, 5(16), 336-336. doi:10.21037/atm.2017.04.28
Espie, C. A., Kyle, S. D., Williams, C., Ong, J. C., Douglas, N. J., Hames, P., & Brown, 
	J. S. (2012). A randomized, placebo-controlled trial of online cognitive behavioral 	
	therapy for chronic insomnia disorder delivered via an automated media-rich web 
	application. Sleep, 35(6), 769-781. doi:10.5665/sleep.1872
Fagundes, C. P., Brown, R. L., Chen, M. A., Murdock, K. W., Saucedo, L., Leroy, A., . . . 
Heijnen, C. (2019). Grief, depressive symptoms, and inflammation in the spousally bereaved. Psychoneuroendocrinology, 100, 190-197. doi.1016/j.psyneuen.2018.10.00
Fernandez-Alonso, L., Munoz-Garcia, D., & Touche, R. L. (2016). The level of physical 
activity affects the health of older adults despite being active. Journal of Exercise Rehabilitation, 12(3), 194-201. doi:10.12965/jer.1632566.283
Feuerstein, S., Hodges, S. E., Keenaghan, B., Andrew Bessette, A., Forselius, E., and 
Morgan, P. T. (2017). Computerized cognitive behavioral therapy for insomnia in a community health setting. Journal of Clinical Sleep Medicine, 13(2), 267-274. doi:10.5664/jcsm.6460
Frame, K. O., & Alexander, I. M. (2013). Mind-Body Therapies for Sleep Disturbances in 
Women in Midlife. Journal of Holistic Nursing, 31(4), 276-284. 
doi:10.1177/0898010113493504
Ghio, L., Gotelli, S., Cervetti, A., Respino, M., Natta, W., Marcenaro, M., Serafini, G., 
Vaggi, M., Amore, M., Belvederi, M. M. (2015). Duration of untreated depression influences clinical outcomes and disability. Journal of Affective Disorders, 175, 224-228. doi: 10.1016/j.jad.2015.01.014.
Goerke, M., Muller, N. G., & Cohrs, S. (2017). Sleep-dependent memory consolidation 
and its implications for psychiatry. Journal of neural transmission, 124(1), 163-178.  doi: 10.1007/s00702-015-1476-3
Gosling, J. A., Batterham, P., Ritterband, L., Glozierr, N., Thorndike, F., Griffiths, K. 
	M., . . . Christensen, H. M. (2018). Online insomnia treatment and the reduction 
	of anxiety symptoms as a secondary outcome in a randomized controlled trial: 
	The role of cognitive-behavioral factors. Australian & New Zealand Journal of 
	Psychiatry, 52(12), 1183-1193. doi:10.1177/0004867418772338
Grandner, M. A., Alfonso-Miller, P., Fernandez-Mendoza, J., Shetty, S., Shenoy, S., & 
Combs, D. (2016). Sleep: important considerations for the prevention of cardiovascular disease. Current Opinion Cardiology, 31(5), 551-565. doi:10.1097/HCO.0000000000000324
Gray, S. L., Anderson, M. L., Dublin, S., Hanlon, J. T., Hubbard, R., Walker, R., . . . 
Larson, E. B. (2015). Cumulative Use of Strong Anticholinergics and Incident Dementia: A Prospective Cohort Study. JAMA Internal Medicine, 175(3), 401. doi:10.1001/jamainternmed.2014.7663 
Harvey, A. G., Soehner, A. M., Kaplan, K. A., Hein, K., Lee, J., Kanady, J., . . . Buysse, 
D. J. (2018). Treating insomnia improves mood state, sleep, and functioning in bipolar disorder: A pilot randomized controlled trial. Journal of Consulting and Clinical Psychology, 83(3), 564-577. doi:10.1037/a0038655
Haydon, P. G. (2017). Astrocytes and the modulation of sleep. Current opinion in 
neurobiology, 44, 28-33. doi: 10.1016/j.conb.2017.02.008
Hubbling, A., Reilly-Spong, M., Kreitzer, M. J., & Gross, C. R. (2014). How mindfulness 
changed my sleep: Focus groups with chronic insomnia patients. BMC Complementary and Alternative Medicine, 14(1). doi:10.1186/1472-6882-14-50
Irwin, M. R., Cole, J. C., and Nicassio, P. M. (2006). Comparative meta-analysis of 
behavioral interventions for insomnia and their efficacy in middle-aged adults and in older adults 55+ years of age. Health Psychology, 25(1), 3-14.
Irwin, M. R., Olmstead, R., Breen, E. C., Witarama, T., Carrillo, C., Sadeghi, N., . . . 
Cole, S. (2015). Cognitive Behavioral Therapy and Tai Chi Reverse Cellular and Genomic Markers of Inflammation in Late-Life Insomnia: A Randomized Controlled Trial. Biological Psychiatry, 78(10), 721-720. doi:10.1016/j.biopsych.2015.01.010
Jonasson, J. M., Hauksdóttir, A., Valdimarsdóttir, U., Fürst, C. J., Onelöv, E., & 
Steineck, G. (2009). Unrelieved symptoms of female cancer patients during their last months of life and long-term psychological morbidity in their widowers: A nationwide population-based study. European Journal of Cancer, 45(10), 1839-1845. doi:10.1016/j.ejca.2009.02.008
Kanady, J. C., Talbot, L. S., Maguen, S., Straus, L. D., Richards, A., Ruoff, L., . . . 
Nevlan, T. C. (2018). Cognitive Behavioral Therapy for Insomnia Reduces Fear of Sleep in Individuals with Posttraumatic Stress Disorder. Journal of Clinical Sleep Medicine, 14(07), 1193-1203. doi:10.5664/jcsm.7224
Kaplan, G. (2007). Impact and outcomes: The public health burden of insomnia and the 
economic impact of recent pharmacotherapies. Formulary, 42, 1-8.
Kay, D. B., Dombrovski, A. Y., Buysse, D. J., Reynolds, C. F., Begley, A., & Szanto, K. 
	(2016). Insomnia is associated with suicide attempt in middle-aged and older 
	adults with depression, International psychogeriatrics, 28(4), 613-619. doi:
	10.1017/S104161021500174X
Koffel, E., Kuhn, E., Petsoulis, N., Erbes, C. R., Anders, S., Hoffman, J. E., . . . Polusny, 
	M. A. (2016). A randomized controlled pilot study of CBT-I Coach: Feasibility, 
	acceptability, and potential impact of a mobile phone application for patients in 
	cognitive behavioral therapy for insomnia. Health Informations Journal, 24(1), 
	3-13. doi:10.1177/146045821665672
Kuperman, E., Linson, E., Klefstad, K., Perry, E., & Glenn, K. (2018). The Virtual 
	Hospitalist: A Single-Site Implementation Bringing Hospitalist Coverage to Critical 
Access Hospitals. Journal of Hospital Medicine. doi:10.12788/jhm.3061
Kurtz, T., & Zumprich, D. (2015). Individual differences in subjective organization and 
	verbal learning in old age. Experimental Aging Research, 40(5), 531-554. doi: 
	10.1080/0361073X.2014.956619
Lao, X. R., Liu, X., Den, H. B., Chan, T. C., Ho, K. F., Wang, F., Vermeulen, R., Tam, 
T., Wong, M. C. S., Tse, L. A., Chang, L. Y., & Yeoh, E. K. (2018). Journal of 
Clinical Sleep Medicine, 14(1), 109-117. doi:10.5664/jcsm.6894
Lin, C., Chien, W., & Chung, C., & Wu, F. (2018). Risk of type 2 diabetes in patients 
with insomnia: A population-based retrospective cohort study. Sleep Medicine, 40. doi:10.1016/j.sleep.2017.11.1026
Lin, H., Lai, C., Perng, H., Chung, C., Wang, C., Chen, W., Chien, W. (2018). Insomnia 
	as an independent predictor of suicide attempts: A nationwide population-based 
	retrospective cohort study. BMC Psychiatry, 18(1). doi:10.1186/
	s12888-018-1702-2
Mahowald, M. W. (2007). Book Review Sleep Disorders and Sleep Deprivation: An 

Unmet Public Health Problem by the Committee on Sleep Medicine and 

Research. New England Journal of Medicine, 356(2), 199-200. 

doi:10.1056/nejmbkrev57946

Matthews, E. E., Arnedt, J. T., McCarthy, M.S., Cuddihy, L. J., & Aloia, M. S. (2013). 
	
	Adherence to cognitive behavioral therapy for insomnia: a  systematic review. 

	Sleep medicine reviews, 17(6), 453-464. doi:10.1016/j.smrv.2013.01.001

Maust, D. T., Solway, E., Clark, S. J., Kirch, M., Singer, D. C., & Malani, P. (2019). 
Prescription and Nonprescription Sleep Product Use Among Older Adults in the United States. The American Journal of Geriatric Psychiatry, 27(1), 32-41. doi:10.101/j.jagp.2018.09.004
McCurry, S. M., Logsdon, R. G., Teri, L., and Vitiello, M. V. (2007). Evidence-based 
psychological treatments for insomnia in older adults. Psychology & Aging, 22(1), 18-27. 
McCrae, C. S., Curtis, A. F., Williams, J. M., Dautovick, N. D., McNamara, J. P. H., 
Stripling, A. … Marsiske, M. (2018). Efficacy of brief behavioral treatment for insomnia in older adults: examination of sleep, mood, and cognitive outlines. Sleep Medicine, 51, 153-166. doi:10.1016/j.slelep.2018.05.0918
McEwen, M., & Wills, E. M. (2011). Theoretical basis for nursing (4th ed.). Philadelphia, 
PA: Wolters Kluwer. 
Meleis, A. I. (2010). Transitions theory middle-range and situation-specific theories in 
nursing research and practice. New York: Springer Publishing Company. 

Monk, T. H., Germain, A., & Reynolds, C. F. (2008). Sleep Disturbance in 
Bereavement. Psychiatric Annals, 38(10), 671-675. doi:10.3928/00485713-20081001-06
Morita, Y., Sasai-Sakuma, T., & Inoue, Y. (2017). Effects of acute morning and evening 
	exercise on subjective and objective quality in older individuals with insomnia. 
	Sleep Medicine, 34, 200-208. doi:10.1016/j.sleep.2017.03.014
Moscou-Jackson, G., Allen, J., Smith, M. T., & Haywood, C. (2016). Psychometric 
Validation of the Insomnia Severity Index in Adults with Sickle Cell Disease. 
Journal of Health Care for the Poor and Underserved, 27(1), 209-218. 
doi:10.1353/hpu.2016.0010
Morin, C. M., Bootzin, R. R., Buysse, D. J., Edinger, J. D., Espie, C. A., & Lichstein, K. 
L. (2006). Psychological and Behavioral Treatment of Insomnia: Update Of the Recent Evidence (1998-2004). Sleep, 29(11). 1398-1414. doi:10.1093/sleep/29.11.1398
Park, M. J., & Kim, K. H. (2016). What affects the subjective sleep quality of hospitalized 
elderly patients? Geriatrics & Gerontology International, 17(3), 471-479. doi:10.1111/ggi.12743
Perlis, M. L, & Smith, M. T. (2008). How can we make CBT-I and other BSM services 
	widely available? Journal of clinical sleep medicine: JCSM: official publication of 
	the American academy of Sleep Medicine, 4(1), 11-13. 
Petrov, M. E., Howard, V. J., Kleindorfer, D., Grandner, M. A., Molano, J. R., & Howard, 
G. (2014). Over-the-counter and Prescription Sleep Medication and Incident Stroke: The Reasons for Geographic and Racial Differences in Stroke Study. Journal of Stroke and Cerebrovascular Diseases, 23(8), 2110-2116. doi:10.1016/jstrokecerebrovasdis.2014.03.025
Pfoff, M. K., Zarotney, J. R., & Monk, T. H. (2013). Can a Function-Based Therapy for 
Spousally Bereaved Seniors Accrue Benefits in Both Functional and Emotional Domains? Death Studies, 38(6), 381-386. doi:10.1080/07481187.2013.766658
Porter, V. R., Buxton, W. G., & Avidan, A. Y. (2015). Sleep, Cognition and Dementia. 
	Current Psychiatry Reports, 17(12), 97. doi:10.1007/s11920-015-0631-8
Prigerson, H. G., Shear, M. K., Newsom, J. T., Frank, E., Reynolds III., C. F., 
Maciejewski, P. K., Houck, P. R., Bierhals, A. J., Kupfer, D. J. (1996). Anxiety 
among widowed elders: is it distinct from depression and grief? Anxiety 2, 1–12. 
Quigg, M., Gharai, S., Ruland, J., Schroeder, C., Hodges, M., Ingersoll, K. 
S., Thorndike, F. P., Yan, G., Ritterband, L. M. (2016). Insomnia in epilepsy is associated with continuing seizures and worse quality of life. Epilepsy Res, 122, 91-6. doi: 10.1016/j.eplepsyres.2016.02.014
Richardson, S. J., Lund, D. A., Caserta, M. S., Dudley, W. N., & Obray, S. J. (2003). 
Sleep Patterns in Older Bereaved Spouses. OMEGA – Journal of Death and Dying, 47(4), 361-383. doi:10.2190/0d4f-epmw-3yul-c1jk
Ritterband, L. M., Bailey, E. T., Thorndike, F. P., Lord, H. R., Farrell-Carnahan, L., & 
Baum, L. D. (2012). Initial evaluation of an Internet intervention to improve the       	sleep of cancer survivors with insomnia. Psycho-Oncology, 21(7), 695-705.
Ritterband, L. M., Thorndike, F. P., Ingersoll, K. S., Lord, H. R., Gonder-Frederick, L., 
Frederick, C., . . .  Morin, C. M. (2017). Effect of Web-Based Cognitive Behavior Therapy for Insomnia Intervention With 1-Year Follow-up. JAMA Psychiatry, 74(1), 68. doi:10.1001/jamapsychiatry.2016.3249
Safren, S. A., Bedoya, C. A., Ocleirigh, C., Biello, K. B., Pinkston, M. M., Stein, M. D., . . 
. Mayer, K. H. (2016). Cognitive behavioral therapy for adherence and depression in patients with HIV: A three-arm randomized controlled trial. The Lancet HIV, 3(11). doi:10.1016/s2352-3018(16)30053-4
Sandlund, C., Hetta, J., Nilsson, G. H., Ekstedt, M., & Westman, J. (2017). Improving 
insomnia in primary care patients: A randomized controlled trial of nurse-led group treatment. International Journal of Nursing Studies, 72, 30-41.
Santacroce, S. J., Maccarelli, L. M., & Grey, M. (2004). Intervention Fidelity. Nursing 
Research, 53(1), 63-66. Doi:10./1097/00006199-200401000-00010
Simpson, C., Allegra, J. C., Ezeamama, A. E., Elkins, J., & Miles, T. (2014). The impact 
of mid- and late-life loss on insomnia: findings from the health and retirement study, 2010 cohort. Family & Community Health, 37(4), 317-326. doi:10.1097/FCH.0000000000000039
Shimodera, S. Watanabe, N., Furrukawa, T. A., Katsuki, F., Fujita, H., Saksaki, M., & 
Perlis, M. L. (2014). Change in quality of life after brief behavioral therapy for insomnia in concurrent depression: analysis of the effects of a randomized controlled trial. Journal of Clinical Sleep Medicine, 10(4), 433-439. doi:10.5664/jcsm.3624
Shum, A., Taylor, B. J., Thayala, J., and Chan, M. F. (2014). The effects of sedative 
music on sleep quality of older community-dwelling adults in Singapore. Complementary therapies in medicine, 22(1), 49-56. doi:10.1016/j.ctim.2013.11.003
sleepio.com. Sleepio. Retrieved from https://www.sleepio.com/
Synder, E., Cai, B., DeMuro, C., Morrison, M. F., & Ball, W. (2018). A New Single-Item 
Sleep Quality Scale: Results of Psychometric Evaluation in Patients with Chronic Primary Insomnia and Depression. Journal of Clinical Sleep Medicine, 14(11), 1849-1857. doi:10.5664/jcsm.7478
Tang, H. Y., Vitello, M. V., Perlis, M., Mao, J. J. & Riegel, B. (2015). A pilot study of 
	audio-visual stimulation as a self-care treatment for insomnia in adults with 	
	insomnia and chronic pain. Applied psychophysiology and biofeedback, 39(3-4), 
	219-225. doi:10.1007/s10484-014-9263-8
Thiart, H., Ebert, D. D., Lehr, D., Nobis, S., Buntrrock, C., Berking, M., . . . Riper, H. 
	(2016). Internet-Based Cognitive Behavioral Therapy for Insomnia: A Health 
	Economic Evaluation. Sleep, 39(10), 1769-1778. doi:10.5665/sleep.6152
Trauer, J. M., Qian, M. Y., Doyle, J. S., Rajaratnam, S. M., & Cunningham, D. (2015). 
	Cognitive Behavioral Therapy for Chronic Insomnia. Annals of Internal Medicine, 
	163(3), 191. doi:10.7326/m14-2841
Trockel, M., Karlin, B. E., Taylor, C. B., Brown, G. K., Manber, R. (2015). Effects of 
Cognitive Behavioral Therapy for Insomnia on Suicidal Ideation in Veterans. 
Sleep, 38(2), 259-265. doi:10.5665/sleep.4410
Uchmanowicz, I., Koltuniuk, A., Stephien, A., Uchmanowicz, B., & Osinczuk, J. (2018). 
	The influence of sleep disorders on the quality of life in patients with chronic low 
	back pain. Scandinavian Journal of Caring Sciences, 33(1), 119-127. 
doi:10.1111/scs.12610
UMassMEdIT. (2017). REDCap (Research Electronic Data Capture) – Umass Medical 
School. Retreived from https://www.umassmed.edu/it/services/data-sciences-technology/services/basic-research-solutions/redcap/
Vahia, I. V., Ng, B., Camacho, A., Cardenas, V., Cherner, M., Depp, C. A., Palmer, B. 
W., Jeste, D. V., & Agha, Z. (2015). Telepsychiatry for Neurocognitive Testing in 
Older Rural Latino Adults. The American Journal of Geriatric Psychiatry, 23(7), 666-670.
Victor, C., Scambler, S., Bond, J., & Bowling, A. (2000). Being alone in later life: 
Loneliness, social isolation and living alone. Reviews in Clinical Gerontology, 10(4), 407-417. doi:10.1017/s0959259800104101
Wadhwa, M., Kumari, P., Chauhan, G., Roy, K., Alam, S., Kishore, K., . . . Panjwani, U. 
(2017). Sleep deprivation induces spatial memory impairment by altered hippocampus neuroinflammatory responses and glial cells activation in rats. Journal of Neuroimmunology, 312, 38-48. doi:10.1016/j.jneuroim.2017.09.003
Wlodarczyk, D., Jaskowski, P., & Nowik, A. (2002). Influence of Sleep Deprivation and 
Auditory Intensity on Reaction Time and Response Force. Perceptual and Motor 
Skills, 94(3), 1101-1112. doi.10.2466/pms.2002.94.3c.1101
Xiang, X., Danilovich, M. K., Tomasino, K. N., & Jordan, N. (2018). Depression 
	prevalence and treatment among older adult home health service users in the 
	United States. Archives of Gerontology and Geriatrics, 75, 151-157. doi:10.1016/
	j.archger.2017.12.005
Youngblut, J. M., Brooten, D., Blais, K., Kilgore, C., & Yoo, C. (2015). Health and 
Functioning. In Grandparents After a Young Grandchild’s Death. Journal of Community Health, 40(5), 956-966. doi:10.1007/s10900-015-0018-0
Zachariae, R., Lyby, M. S., Ritterband, L. M., & O’Toole, M. S. (2016). Efficacy of inter
	net-delivered cognitive-behavioral therapy for insomnia - A systematic review and 
	meta-analysis of randomized controlled trials. Sleep Medicine Reviews, 30, 1-10. 
	doi: 10.1016/j.smrv.2015.10.004



Executive Summary

The following changes were made in the execution of the study:

The compensation for participant involvement in this study increased from 100 dollars to 200 dollars to adequately compensate subjects for the minimum 18 hours required to participate in the intervention. 
Access to the online CBT-I program, SHUTI, was given to the attention control group following the completion of the study. Six participants chose this option.
The Pear Therapeutics, Inc. company provided 15 additional licenses to the non-experimental group at the close of the study.
The intervention fidelity questions were not initially included in the final REDCAP survey. They were missed in error; thus, the researcher emailed out the questions in a second REDCAP survey for them to complete a few days after the first-round of questions were sent via email. 
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Appendices

Appendix A. Demographics
What is your current age in years?
What is your sex?
Female
Male 
other
Prefer not to say
Are you of Hispanic, Latino, or Spanish origin?
Yes
No
How would you describe yourself (select all that apply)?
American Indian or Alaska Native
Asian
Black of African American
Native Hawaiian or Other Pacific Islanders
White
What is your marital status?
Single (never married)
Married, or in a domestic partnership
Widowed
Divorced
Separated
What is the highest degree or level of school you have completed?
Less than a high school diploma
High school degree or equivalent
Some college, no degree
Associate degree 
Bachelor’s degree
Master’s degree
Professional degree (e.g., MD, DDS, CVM)
Doctorate (e.g., PhD, EdD)
What is your current employment status?
Employed 
Unemployed 
Student
Retired
Homemaker
Self-employed
Unable to work
Which loss(es) did you experience within the past 5 years? (select all that apply)
Spouse/partner
Child
Grandchild
Sibling
Parent
Close friend
Other [please specify]
What caused your loved one’s death? List all that apply [free text].
 Approximately how many months has it been since the death of your loved one? _____ months
 Do you have a history of insomnia that occurred prior to the death of your loved one? [Circle Yes/No]
 Are you taking any of the following medications at bedtime and/or for inducing sleep? [select all that apply]
Alprazolam (Xanax)
Ambien (zolpidem)
Ativan (lorazepam)
Belsomra (suvorexant)
Benadryl (diphenhydramine)
Dalmane (flurazepam)
Deesyrel (trazodone)
Halcion (triazolam)
Hydroxyzine (Vistaril)
      Klonopin (clonazepam)
Lunesta (eszopiclone)
Melatonin
Mirtazepine (Remeron)
      Prosom (estazolam)
Restoril (temazepam)
Seroquel (quetiapine)
Silenor (doxepin)
Sonata (zalplon)
     Valium (diazepam)
     Other – please specify [free text]
Please list all the names of your medications that you are currently prescribed by a healthcare provider [free text]. 
Are you participating in any other sleep treatments at this time? [Circle Yes/No]
If yes to Question 14, what sleep treatments are you participating in? List all that apply. [free text].
Appendix B: World Health Organization Quality of Life Abbreviated (WHOQOL-BREF)

REMOVED FOR COPYRIGHT

Appendix C. Insomnia Severity Index (ISI) 

REMOVED FOR COPYRIGHT

Appendix D. Depression Anxiety Stress Scale Short Form 21 (DASS)

REMOVED FOR COPYRIGHT

Appendix E. Screening Phone Call 

Thank you for your interest in this study. I have a few questions to ask you in order to determine your eligibility. To begin:

Where did you hear about this study? 

Thank you for sharing this information with me. Please respond yes or 
no to the following questions: 

Are you 55 years of age or older?
Are you able to speak, write, and read in English?
Do you have a loved one who passed away within the past 5 years?
Are you currently experiencing symptoms of insomnia?
Do you want to improve your symptoms of insomnia?
Do you have access to a computer in a quiet location with internet connect for at least 3 hours each week?
Are you able to use a keyboard, computer mouse, and listen to computer audio?
Do you have a personal working email address? 

If no to any of these questions, the potential participant is not eligible. 

Are you currently experiencing suicidal or homicidal thoughts or have a plan to harm yourself or others?
Have you taken, in the past or currently, psychiatric medications that include antipsychotics, mood stabilizers or substance use replacement therapies?
Have you been hospitalized to treat a mental health problem within the past 12 months?
Have you ever been diagnosed with bipolar disorder, schizophrenia or schizoaffective disorder, or personality disorder?
Are you currently dealing with a substance use disorder or alcohol use disorder?  

If yes to any of these questions, the potential participant is not eligible.

Based on your responses, you are eligible [not eligible] to participate in this study. 

I am now going to discuss some information about the study in order to obtain your informed consent to participate in this research study. I will send you this information by email after we are done. [I will have a discussion with the potential study participant including reading the consent fact sheet that was approved by the IRB and answering any questions that the participant has].

Do you have any other questions about this study? Yes/No
Are you interested in continuing with the study? Yes/No
Do I have your verbal informed consent to participate in this study? Yes/No

Thank you. 

What is your full name? [OBTAIN NAME]
What is your personal email address that I can send the Welcome Materials to? [OBTAIN EMAIL ADDRESS]

I thank you for your time. You will receive an email within the next 72 hours to get started. Please don’t hesitate to reach out with questions. I am available during the day, 7 days weekly from 8am to 9pm eastern standard time. I can help troubleshoot any issues you might run into when you are completing the activities in this study. You will receive my contact information in this introduction email.

Appendix F. Welcome Emails

	 Study Arm One 
Welcome to Week 1 of this research study. You will receive weekly email reminders directly to your email outlining what is expected for you to complete that week. 

1) To begin, please complete surveys within REDcap. Click [here] to access. 

2) There are six learning modules on healthy living that you will be accessing at the drop-box link below. You will complete one module each week for the next six weeks. Click [here] to access the learning module material for Week 1 entitled [Name of Drop-Box Activity here].

Remember, each week’s activity is expected to take approximately three hours to complete.

If you have questions about the learning activities this week or experience technical difficulties with any of the materials, please contact Primary Investigator, Cassandra Godzik’s email address at cassandra.godzik@umassmed.edu. You can also reach me by calling 802-558-3439. I am available during the day, 7 days weekly from 8am to 9pm eastern standard time. I can help troubleshoot any issues you might run into when you are completing the activities in this study. You will receive an email and/or phone response within 24 hours of your inquiry.

Thank you,
Cassandra Godzik, MSN, PMHNP-BC
University of Massachusetts at Worcester Graduate School of Nursing

	 Study Arm Two 
Welcome to Week 1 of this research study. You will receive weekly email reminders directly to your email outlining what is expected for you to complete that week. 

1) To begin, please complete surveys within REDcap. Click [here] to access.

2) Lastly, there are six learning modules on improving your sleep that you will be accessing weekly using the online SHUTi program. You will now complete the module entitled “Get Ready” during Week 1. To access your account, please see website URL and login information here: [INCLUDE LOGIN INFORMATION TO SHUTi]

Remember, each week’s activity is expected to take approximately three hours to complete.

If you have questions about the learning activities this week or experience technical difficulties with any of the materials, please contact Primary Investigator, Cassandra Godzik’s email address at cassandra.godzik@umassmed.edu. You can also reach me by calling 802-558-3439. I am available during the day, 7 days weekly from 8am to 9pm eastern standard time. I can help troubleshoot any issues you might run into when you are completing the activities in this study. You will receive an email and/or phone response within 24 hours of your inquiry.

Thank you,
Cassandra Godzik, MSN, PMHNP-BC
University of Massachusetts at Worcester Graduate School of Nursing

Appendix G. Weekly Reminder Emails

This email template will be used for both study arms [arms one and two] and have the correct week’s information listed within it. It will be sent after the “Welcome to the Study” email for week 1, and then subsequently weekly after that. 

	 Weeks 2-6
Thank you for you continued participation in this research study. You have completed the [Module Name]. Today, you will begin [Module Name] and have seven (7) days to complete it. Remember, the estimated time to complete each module is three (3) hours. 

If you have questions about the learning activities this week or experience technical difficulties with any of the materials, please contact Primary Investigator, Cassandra Godzik’s email address at cassandra.godzik@umassmed.edu. You can also reach me by calling 802-558-3439. I am available during the day, 7 days weekly from 8am to 9pm eastern standard time. I can help troubleshoot any issues you might run into when you are completing the activities in this study. You will receive an email and/or phone response within 24 hours of your inquiry.

Thank you,
Cassandra Godzik, MSN, PMHNP-BC
University of Massachusetts at Worcester Graduate School of Nursing

Appendix H. Week 7 Email 

	 Both Study Arms
Welcome to the end of Week 7 of this research study. You have completed all of the learning modules for this program - congratulations! You will receive the final survey in 1 week. It is important that you complete these final surveys so we can evaluate how helpful this program has been for you personally. You will receive a $100 gift card upon completion of the final surveys.  

If you have questions about the learning activities this week or experience technical difficulties with any of the materials, please contact Primary Investigator, Cassandra Godzik’s email address at cassandra.godzik@umassmed.edu. You can also reach me by calling 802-558-3439. I am available during the day, 7 days weekly from 8am to 9pm eastern standard time. I can help troubleshoot any issues you might run into when you are completing the activities in this study. You will receive an email and/or phone response within 24 hours of your inquiry.

Thank you for your time and participation in this study.

Sincerely,
Cassandra Godzik, MSN, PMHNP-BC
University of Massachusetts at Worcester Graduate School of Nursing

Appendix I. Week 8 Email 

	 Both Study Arms
Welcome to Week 8 of this research study. Once you complete the surveys in the link below, you will receive an email with the steps about how to claim your $200 gift certificate.

1) To begin, please complete surveys within REDcap. Click [here] to access. 

If you have questions about REDcap or experience technical difficulties with any of the questions, please contact Primary Investigator, Cassandra Godzik’s email address at cassandra.godzik@umassmed.edu. You can also reach me by calling 802-558-3439. I am available during the day, 7 days weekly from 8am to 9pm eastern standard time. I can help troubleshoot any issues you might run into when you are completing the activities in this study. You will receive an email and/or phone response within 24 hours of your inquiry.

Thank you,
Cassandra Godzik, MSN, PMHNP-BC
University of Massachusetts at Worcester Graduate School of Nursing

Appendix J. Intervention Fidelity Checklist

	Procedure
	Received On

	Baseline - Participant receives informed consent document to their personal email.
	

	Week 1 email sent - 
Initial login information for drop-box or SHUTi are sent via email
Appendices A-D
Review the log in the programs to determine if participants logged into the system to complete the assigned module. Send reminder (see Appendix N) if they have not.
	

	Week 2 email sent - 
Appendix G
Review the log in the programs to determine if participants logged into the system to complete the assigned module. Send reminder (see Appendix N) if they have not.
	

	Week 3 email sent -
Appendix G
Review the log in the programs to determine if participants logged into the system to complete the assigned module. Send reminder (see Appendix N) if they have not.
	

	Week 4 email sent - 
Appendix G
Review the log in the programs to determine if participants logged into the system to complete the assigned module. Send reminder (see Appendix N) if they have not.
	

	Week 5 email sent - 
Appendix G
Review the log in the programs to determine if participants logged into the system to complete the assigned module. Send reminder (see Appendix N) if they have not.
	

	Week 6 email sent - 
Appendix G
Review the log in the programs to determine if participants logged into the system to complete the assigned module. Send reminder (see Appendix N) if they have not.
	

	Week 7 email sent -
Appendix H
Review the log in the programs to determine if participants logged into the system to complete the assigned module. Send reminder (see Appendix N) if they have not.
	

	Week 8 email re-surveys sent - 
Appendices B-D, M
Appendix J for Study Arm 1
	

	Completion Email Sent to Participants Thanking Them with Gift Card Information Once They Have Completed Their Surveys - 
Appendix K and P
	




Appendix K. Intervention Receipt Measure

Did you complete all of the learning activities in this program? Yes or No
Check-off the activities that you DID complete:
Module 1
Module 2
Module 3
Module 4
Module 5
Module 6
Pre-Study Questionnaires
Post-Study Questionnaires
How much time did you spend on the computer to complete the learning modules?
		i. Less than 3 hours per week
		ii. About 3 hours per week
		iii. More than 3 hours per week

Appendix L. Thank You Letter

Study Arm One
Thank you so much for being part of this research study. I want to inform you that you have received the non-sleep program during this study. If you would like to access the modules from the SHUTi company, please let me know by emailing me back. I will then be able to provide you with complete access, free of charge, to 8-weeks of the CBT-I SHUTi program

Please find your gift certificate for completing the study here [insert link to gift certificate].

If you have questions or experience technical difficulties with this process to obtain compensation or have general questions or comments about your experience in this study, please contact Primary Investigator, Cassandra Godzik’s email address at cassandra.godzik@umassmed.edu. You will receive an email response with further information within 24 hours.

Once again, thank you for your time and participation in this study.

Sincerely,
Cassandra Godzik, MSN, PMHNP-BC
University of Massachusetts at Worcester Graduate School of Nursing

Study Arm Two
Thank you so much for being part of this research study.

Please find your gift certificate for completing the study here [insert link to gift certificate].


If you have questions or experience technical difficulties with this process to obtain compensation or have general questions or comments about your experience in this study, please contact Primary Investigator, Cassandra Godzik’s email address at cassandra.godzik@umassmed.edu. You will receive an email response with further information within 24 hours.

Once again, thank you for your time and participation in this study.

Sincerely,
Cassandra Godzik, MSN, PMHNP-BC
University of Massachusetts at Worcester Graduate School of Nursing

Appendix M. Final Survey Questions at End of Week 8 (for both groups)

Did you discuss with anyone the type of information you learned in the modules, specifically to those who were also participating in the same study? 
    [Circle Yes/No].
During this study, did you begin taking any of the following medications at bedtime and/or for inducing sleep? [select all that apply]
Alprazolam (Xanax)
Ambien (zolpidem)
Ativan (lorazepam)
Belsomra (suvorexant)
Benadryl (diphenhydramine)
Dalmane (flurazepam)
Deesyrel (trazodone)
Halcion (triazolam)
Hydroxyzine (Vistaril)
      Klonopin (clonazepam)
Lunesta (eszopiclone)
Melatonin
Mirtazepine (Remeron)
      Prosom (estazolam)
Restoril (temazepam)
Seroquel (quetiapine)
Silenor (doxepin)
Sonata (zalplon)
     Valium (diazepam)
     Other – please specify [free text]
During this study, did you begin taking any other medications prescribed by a healthcare provider?  (Yes/No)
If yes – please specify: [free text].
During this study, did you participate in any other sleep treatments outside of this study? [Circle Yes/No].
If yes to Question 16, what sleep treatments are you participating in? List all that apply. [free text].
What challenges did you experience when completing the study? [free text]
What recommendations do you have to improve the program you participated in? [free text]

Appendix N. Reminder for Non-opening of Modules (for both groups)

Participants will receive this email if, upon review, the PI does not see that the participant has logged into the SHUTi or the health education programs.

	Hello, you are receiving this email because it appears that you have not yet 
opened or completed the [insert module name] for [insert week number]. I 
would appreciate it if you could complete this as soon as possible in order to 
progress to the next learning module. 

	If you are no longer interested in participating in this study, please respond to this 
email with the following information:
For what reason(s) are you stopping this study? [free text]
Did you discuss with anyone the type of information you learned in the modules, specifically to those who were also participating in the same study? 
Circle: Yes or No
What challenges did you experience when completing the study? [free text]
What recommendations do you have to improve the program you participated in? [free text]

Once again, thank you for your time and participation in this study.

Sincerely,
Cassandra Godzik, MSN, PMHNP-BC
University of Massachusetts at Worcester Graduate School of Nursing

Appendix O. Recorded Message at the Phone Number Listed on Informational Materials

Hello, you have reached Cassandra Godzik. If you are calling about the sleep study, please leave your name and number, and I will get back to you as soon as possible. Thank you. 

Appendix P. Additional Resources for Participants to Continue Addressing Their Insomnia

Hello,

This is an email I referred to regarding additional resources for improving sleep. 

Thank you for participating in this study.  Below are some additional resources to help you if you want to continue to work on your insomnia.  You may want to consult your primary health care provider about identifying a cognitive behavioral therapy specialist in your area. 

You can search for CBT-I trained therapists in your area by going to the following website: 

CLICK HERE —> https://cbti.directory 

If you enjoy technology, phone apps and computer apps might be a good choice for you (of course, after consulting with your HCP first. Here are some great options:

CLICK HERE —-> https://mobile.va.gov/app/cbt-i-coach 

CLICK HERE —-> https://www.sleepio.com/cbt-for-insomnia/ 

You might also consider subscribing to sleep websites for the latest on sleep health and research by going to:

CLICK HERE —> https://www.sleepfoundation.org/articles/choosing-cbt-insomnia-specialist  

The resources described above might require payment or proof of health care insurance, so it is recommended that you consult your primary care provider and read the terms and conditions carefully.  

Thank you for your time and participation in this study.

Sincerely,
Cassandra Godzik, MSN, PMHNP-BC
University of Massachusetts at Worcester Graduate School of Nursing
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