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Abstract

Purpose: This study aimed to refine a behavioral sleep intervention program targeting patients 

with Alzheimer’s disease and their caregivers.

Methods: In this case series, key components of the sleep program were built upon previous 

intervention studies of patients with cognitive impairment/dementia. The intervention consisted of 

five weekly sessions covering sleep hygiene, sleep compression, stimulus control, daily walking/

light exposure, relaxation/mindfulness, and caregiver training to manage patients’ behavioral 

problems. The materials and structure were iteratively refined based on feedback from caregivers 

and sleep educators. Sleep diaries were used to evaluate sleep outcomes.

Results: Five out of six enrolled dyads completed the sessions. Several revisions were made 

during testing: the last session was changed from telephone to in-person; some components (e.g., 

sleep scheduling, mindfulness) were rearranged within or across sessions; sleep educator 

guidelines for sleep scheduling, light exposure, and walking were revised. After the fifth dyad, no 

additional issues were identified by the caregiver or the sleep educator. Four patients and three 

caregivers had improved sleep at the last session.
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Conclusions: The iterative refinement process was successful in finalizing the intervention 

program, with evidence of sleep improvements. Formal pilot testing of the program will provide 

further information on feasibility and effectiveness.
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INTRODUCTION

Poor sleep in older patients with Alzheimer’s disease is more common than in healthy older 

adults [1]. The prevalence rates of symptoms of sleep disturbances in Alzheimer’s disease is 

up to 40% [2, 3, 4]. Common sleep problems in the population include multiple awakenings 

during sleep, disruption of diurnal sleep rhythms, difficulty falling asleep, early morning 

awakenings, sleeping more than usual, and excessive daytime sleeping [2, 3, 5, 6, 7]. These 

sleep disturbances may be due to neurodegeneration plus alteration in behaviors that are 

related to sleep habits (e.g., napping, less physical activity) [8]. Sleep disturbances are core 

behavioral and psychological symptoms of Alzheimer’s disease and become significantly 

greater as the severity of dementia progresses [9]. Unmanaged sleep problems in 

Alzheimer’s disease patients are significantly associated with lower quality of life [10] and 

shorter survival [11].

Caregivers’ sleep is often interrupted due to nighttime disturbances or awakenings of 

patients with Alzheimer’s disease [3]. Caregivers experience more difficulty falling and 

staying asleep [12, 13], lower self-reported sleep quality, longer duration of awakenings, 

longer time awake after sleep onset [13, 14], and shorter total sleep time [14, 15] than 

noncaregivers. Their poor sleep is significantly associated with increased depressive 

symptoms, higher levels of caregiver role burden [16], and increased inflammation (e.g., C-

reactive protein, interlukin-6) [15, 17], which is known to increase risk for cardiovascular 

disease. Decline in caregivers’ health may concomitantly impact the quality of care for 

Alzheimer’s disease patients, which may contribute to the decision to seek institutional care 

for the patients [18, 19, 20]. This suggests critical needs of sleep management among both 

the patients and the caregivers.

Cognitive-behavioral sleep intervention programs for insomnia are effective in improving 

sleep disturbances across age groups [21] and in persons with a variety of physical and 

psychological comorbidities [22, 23, 24]. They focus on behavioral changes that have been 

successful in improving sleep such as changing the sleep schedule and managing/eliminating 

behavioral (e.g., watching television on bed) or environmental factors (e.g., turning light on 

in bedroom at night) that interfere with good sleep. Such sleep interventions administered by 

nonsleep specialists such as a nurse or a nurse practitioner have been successful [25, 26, 27].

Behavioral sleep approaches for cognitively impaired individuals, such as the Nighttime 

Insomnia Treatment and Education in Alzheimer’s Disease (NITE-AD) program [28, 29] 

have significantly improved sleep (i.e., reduced number of nighttime awakenings and total 

wake time) and reduced depression in Alzheimer’s disease patients. In the study of NITE-

AD [29], trained interventionists worked with caregivers to set up bed and rising times, 
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provided individualized sleep hygiene education (e.g., consistent bedtime and rising time, 

reducing daytime naps, avoiding caffeine or alcohol in the evening), training in problem 

solving for challenging dementia-related behaviors (e.g., nocturnal wandering), and 

recommended daily walking and increased light exposure to help strengthen sleep/wake 

rhythms [30, 31].

In studies targeting sleep in caregivers of Alzheimer’s disease patients [32, 33], interventions 

were also effective in improving caregivers’ subjective sleep quality. However, only a few 

studies of sleep management targeted both the patient and the caregiver [34, 35] and these 

studies focused on somatic interventions such as increasing light exposure and exercise. No 

sleep interventions based on cognitive-behavioral therapy for insomnia strategies have been 

developed for treating sleep disturbances in both individuals of the Alzheimer’s disease 

patient-caregiver dyad. Given the bidirectional relationship between sleep disturbances 

among Alzheimer’s disease patients and caregivers and evidence of potential synergistic 

benefits of dyadic intervention programs in other patient populations [36, 37], interventions 

that simultaneously address sleep difficulties in Alzheimer’s disease patient/caregiver dyads 

may be highly beneficial.

Following the National Institutes of Health/National Institute of Aging-Stage model for 

behavioral intervention development, this Stage 1 project aimed to finalize intervention 

materials to be used in a pilot randomized controlled trial (Stage 2)[38, 39]. The current 

study aimed to iteratively refine the sleep intervention program materials specifically 

tailored for Alzheimer’s disease patient/caregiver dyads who both experience sleep 

difficulties, using feedback from both participants and sleep educators. The starting point for 

the intervention was the NITE-AD program with adaptations for use in a dyad-based 

intervention. The proposed intervention focuses on helping caregivers implement behavioral 

strategies to improve their own and the patients’ sleep, using behavioral sleep management 

techniques. In this paper, we provide a brief description of two cases of dyad’s experience 

with the intervention, highlighting modifications made during this Stage 1 project.

METHOD

Study Design and Participants

This was a Stage 1 study with a single-case experimental A-B design. We recruited potential 

participants by distributing flyers to caregiver services and locations (e.g., adult day health 

care program) where Alzheimer’s disease patients received care at a local Veterans Affairs 

Healthcare System or University of California, Los Angeles health system. Study flyers 

were also distributed to community programs across the Los Angeles metropolitan area. 

Interested patients or caregivers were screened for eligibility when they called our research 

office. If the patients and caregivers were eligible based on telephone screening, a research 

assistant scheduled an in-person appointment and obtained written informed consents. 

Patients and caregivers who were capable of providing informed consent were asked to sign 

the written informed consent form. Patients who did not understand the study and deemed 

unable to consent to participation were asked to provide their verbal assent, and we obtained 

written consent from the patient’s legally authorized representative. Study procedures were 
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reviewed and approved by the Veterans Affairs Greater Los Angeles and University of 

California, Los Angeles Institutional Review Boards.

Patients were eligible if they (a) had an Alzheimer’s diagnosis OR probable or possible 

Alzheimer’s disease as documented in electronic medical records and defined by the 

National Institute of Neurological Communicative Disorders and Stroke and the Alzheimer’s 

Disease and Related Disorders Association [40], (b) were community-dwelling, (c) had ≥1 

sleep problem ≥3x/week on the Neuropsychiatric Inventory (NPI)-Nighttime Behavior 

Subscale [41], (d) were aged ≥60 years, (e) had no previously diagnosed primary sleep 

disorders (e.g., sleep apnea, restless legs syndrome), (f) were able to ambulate with or 

without assistive devices, and (g) had an eligible caregiver. Caregivers were eligible for the 

study if they (a) lived with an eligible patient, (b) were aged ≥21 years, (c) had regularly 

assisted patient with ≥1 of 7 basic activities of daily living [42] (e.g., eating, dressing, 

toileting) or ≥1 of 7 Instrumental ADL [43] (e.g., using the telephone, preparing meals) for 

the past 6 months, (d) had a Pittsburgh Sleep Quality Index (PSQI) [44] total score >5, (e) 

had a Montreal Cognitive Assessment [45] score ≥23 [46], and (f) could communicate in 

English.

Nineteen dyads were screened via telephone, and six dyads were eligible. Five of the six 

dyads received the intervention sessions. One dyad was unable to finish the last session due 

to sudden death of the patient; however, data from first four sessions were available for this 

dyad.

Sleep educators

Sleep educators for this study included a social worker (DL), a registered nurse (JY), and a 

nurse practitioner (YS). The educators participated in a one-day training workshop to 

familiarize themselves with the draft manual and the various treatment components. 

Throughout the study, sleep educators completed field notes for each session, which were 

used in the interactive iterative refinement of the manual.

Intervention components

The intervention program adapted key components of cognitive behavioral sleep 

intervention programs (e.g., adjusting sleep schedules, sleep hygiene, stimulus control) that 

have been successful in previous studies targeting older adults with mild cognitive 

impairment [47] or Alzheimer’s disease (i.e., NITE-AD) [28, 48]. Other treatment 

components included daily walking, light exposure, relaxation, and training in Activator-

Behavior-Consequence (A-B-C) dementia-related problem-solving strategies [49, 50]. The 

intervention components and structure were also informed by feedback from a caregiver 

focus group [51].

We used a draft manual to train and guide the sleep educator in delivering the content. The 

manual contained detailed information about each session including session objectives, 

specific content, and participant handouts for each session. It also included guidelines for 

handling common issues that might arise during the sessions, such as interruptions or 

participant refusal to engage in selected program components.
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Our initial intervention program consisted of five sessions: session 1 included both members 

of the dyad, while sessions 2–5 were with the caregiver only, who was better able to recall 

sleep patterns in the past week and was an essential partner in helping to implement new 

schedules and habits for both a caregiver and a patient. Session 1 (“How Sleep Works; 

Healthy Habits for Healthy Sleep”) introduced program goals, importance of good night’s 

sleep, why we need to sleep, and causes of sleep changes. This session also included 

stimulus control (i.e., limiting non-sleep activities in the bed), and sleep hygiene 

instructions. An initial sleep schedule was established for dyads based on their preference 

and routine. A sleep diary was introduced to the caregiver who completed it daily for both 

members of the dyad throughout the rest of treatment. The sleep diary data were used for the 

sleep educator to adjust the dyad’s sleep schedule each week based on number of days they 

spent >30 minutes to fall asleep or to awaken through the night.

Session 2 (“Getting Solid Sleep; Walking & Light Exposure”) introduced the concept of two 

processes of sleep regulation, limiting daytime naps, and sleep compression. Behavioral 

activation was used to help the caregiver identify idea for activities that could be used to 

delay bedtime as part of sleep compression. An initial plan for daily walking and light 

exposure was set up. The ultimate goal for walking was for both persons in the dyad to walk 

30 minutes daily, ideally outdoors in natural light and at a time and place that were 

enjoyable so that walking was a pleasant shared experience. Potential activity limitations 

were assessed, and walking goals were tailored to ensure participants’ safety and to fit their 

preferred time of day, location, and duration. We also educated caregivers about the 

importance of daytime light exposure and decreased light exposure at night as much as 

possible and helped them develop strategies to enhance appropriately timed exposure to 

light.

Session 3 (“A-B-C Problem-Solving Plan; Walking & Light Exposure Adherence”) topics 

included training the caregiver on the “A-B-C problem-solving” approach for identifying 

“triggers” of nocturnal sleep disturbances and/or dementia-related problem behaviors, and 

for resolving treatment noncompliance issues. The goal of A-B-C problem-solving was to 

help caregivers learn to observe dementia-related mood and behavior challenges more 

creatively, and to develop effective strategies for managing them. The A-B-C problem-

solving approach also guided a sleep educator to use for cases where using sleep 

compression would not be feasible (e.g., when prolonged caregiver’s awakenings were due 

to helping a patient). In such cases, a sleep educator was instructed to help the caregiver to 

use the A-B-C problem-solving approach to help reduce the patient’s awakening time.

Session 4 (“Being Healthy Caregivers”) focused on stress and sleep management by 

different times (i.e., morning, afternoon, evening, and nighttime). The session began with 

following up on sleep schedules, walking, and light exposure plans, and the A-B-C plan 

from session 3. A sleep educator adjusted them as needed. Session 4 also introduced 

strategies to reduce caregiver stress each morning, afternoon/evening and at bedtime, and 

two types of relaxation techniques: 1) both patient and caregiver were taught to do 

diaphragmatic breathing [52]; and 2) the caregiver was taught a mindfulness practice [53] 

that encouraged them to notice their thoughts and inner experiences then let them go without 

Song et al. Page 5

Disabil Rehabil. Author manuscript; available in PMC 2022 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



judgment or evaluation (“thoughts as leaves on a stream”). Such relaxation techniques are 

used to reduce physiological or cognitive arousal that may interfere with sleep [54].

Session 5 (“Healthy Sleep Habits for Life”) was a brief (up to 30 minute) phone call 

designed to summarize and review the dyad’s prior sleep recommendations and other plans. 

Brief feedback from both persons in the dyad about the intervention was also discussed, and 

a long-term sleep plan developed.

Intervention iterative refinement process

We tested the intervention components and structure with the first dyad. The sleep educator 

made notes after each session regarding the acceptability of the intervention to participants, 

and usability of the intervention materials for the educator. All intervention sessions were 

audio recorded and reviewed by the principal investigator (YS). Revisions to the program 

materials were discussed and implemented during intervention refinement team meetings, 

which included a clinical psychologist/behavioral sleep medicine researcher (JM), a family 

nurse practitioner/sleep researcher (YS), a social worker/sleep educator (DL), an 

experienced sleep educator (KJ), and a registered nurse (JY) in consultation with a second 

clinical psychologist and dementia/sleep researcher (SM). After revision, the intervention 

materials were used to deliver the intervention to the next dyad. This process continued (i.e., 

each dyad in sequence) until further revisions were no longer needed.

Measures

Screening Measures: To determine eligibility and gather feasibility data about outcome 

measures for future studies, we used the following validated questionnaires: The PSQI [44] 

was used to identify caregivers with sleep disturbance. It is a self-rated, 19-item 

questionnaire, which assesses sleep quality and disturbances over past month. High 

reliability and validity of the PSQI were reported in studies of various populations [55]. We 

used its total score > 5 as cutoff, which indicates poor sleep. The NPI-Nighttime Behavior 

Subscale [41] was also used to identify Alzheimer’s disease patients with sleep problems. It 

is one of the twelve subscales of the NPI, which assesses types and severity of behavioral 

disturbances among dementia patients. The NPI-Nighttime Behavior Subscale contained 

eight items of sleep-related problems (e.g., difficulty falling sleep, nighttime awakenings). 

We asked a caregiver whether a patient experienced each type of sleep problem and if so, 

how many times each problem occurred per week during the past month. If the caregiver 

endorsed at least one type of sleep problems occurring at least three times per week, the 

patient was eligible for our study. This screening approach was adapted from previous 

studies of dementia patients [28, 56].

The Main study measures consisted of two parts: intervention outcomes and intervention 

refinement outcomes. Intervention outcomes were measured using simple sleep diaries that 

were modified from items on the Consensus Sleep Diary [57] for the purpose of our study. 

Caregivers were asked to complete the diaries during the intervention sessions. The diaries 

included 12 questions: bedtime; rise time; dichotomous variables of whether it took more 

than 30 minutes to fall asleep (yes/no), whether they were awake for more than 30 minutes 

total during the night after they fell asleep (yes/no), and whether they took a nap during the 
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day (yes/no); and duration of nap per day. The diaries also asked whether they went for a 

walk (yes/no) with further questions about when, where (i.e., outdoor and/or indoor), and 

how long they walked; and whether they received sunlight (yes/no) with further questions 

about when, where (i.e., outdoor and/or indoor), and how long they got sunlight.

A “good sleep” variable was calculated each week, defined as individual not taking longer 

than 30 minutes to initially fall asleep, and not spending more than 30 minutes awake during 

the night. Following sleep compression guidelines [47, 58], if the individual member of the 

dyad had “good sleep” for at least five nights in a given week, the sleep educator did not 

change the current sleep schedule. If a member of the dyad did not have good sleep (with <5 

nights/week), the sleep educator was instructed to decrease time in bed by 15 minutes for 

that participant during the following week. The mean minutes of both walking and light 

exposure per day for each week were also computed.

Intervention refinement outcomes were measured using interventionist (i.e., sleep educator) 

field notes developed for the study. They included the acceptability of the intervention 

components to caregivers and the usability of the program materials for the sleep educator 

that were collected weekly throughout the intervention sessions. At each session, the sleep 

educator asked the caregiver whether topics discussed and suggested sleep recommendations 

were clear to understand (yes/no). If the caregiver indicated “no” (i.e., s/he had issues with 

the content clarity), then an open-ended question was used to elicit specific concerns. This 

information was discussed during the periodic intervention refinement meetings. The 

educator also self-rated clarity of information on each intervention component, ranging from 

1 (poor) to 4 (excellent) and ease of delivery (yes/no).

Data Analysis

Descriptive statistics were used to calculate means, standard deviations, and sums for each 

variable for each dyad. We presented outcomes for each dyad individually. All analyses were 

performed using STATA Version 15.0 (Stata Corporation, College Stations, Texas).

RESULTS

Summary of sleep outcomes

After the intervention, three caregivers and two patients had no nights that it took >30 

minutes to fall asleep, compared to 1–4 nights/week at baseline (i.e., week 1 of the 

intervention). Two other patients who did not experience problems falling asleep (> 30 

minutes to fall asleep) at baseline maintained this after the intervention.

At baseline, dyads were awake >30 minutes at night for 1–6 nights/week; after all sessions, 

the numbers of nights they were awake more than 30 minutes were reduced 33–100% across 

dyads. For nap duration, three patients reduced their daily nap time (69, 61, and 114 minutes 

at baseline versus 29, 29, and 54 minutes, respectively at the end of five sessions). In week 

one, caregivers experienced an average of 1.6 nights of “good sleep” and patients 

experienced an average of 2.4 nights of “good sleep,” which increased to 3.8 and 4.8 nights/

week, respectively, in the last week of the program. Figure 1 shows each participant’ sleep 

during the course of the intervention. Three caregivers showed patterns of improved sleep 
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after the last session, whereas two had no change of their sleep ratings. Four patients showed 

patterns of improved sleep after the last session, whereas one patient had no change in sleep 

ratings. After the program, minutes of walking increased for four caregivers (11, 19, 0, 0 

minutes at baseline versus 100, 26, 4, and 20 minutes, respectively at the end of five 

sessions) and three patients (27, 39, and 12 minutes at baseline versus 56, 47, and 19 

minutes, respectively at the end of the program). Minutes of light exposure also increased 

for three caregivers (17, 16, and 0 minutes at baseline versus 100, 22, and 9 minutes, 

respectively at the end of the program) and four patients (15, 42, 28, and 14 minutes at 

baseline versus 77, 45, 47, and 24 minutes at the end of the program). Details about how the 

pilot program was developed and modified is described in the following two selected case 

examples. Table 1 provides an outline of the topics covered in each session in the original 

protocol.

Case example 1 (Dyad 1)

A male patient diagnosed with possible Alzheimer’s disease received care from his caregiver 

spouse. On the NPI-Nighttime Behavior Subscale, the caregiver indicated that patient had 

difficulty falling asleep, getting up during the night, wandering, awakening the caregiver, 

waking up too early in the morning, and sleeping excessively during the day. The caregiver’s 

sleep was also poor (PSQI total score = 6). All five sessions were completed at the Veterans 

Affairs adult day health care program based on the caregiver’s preference.

For this dyad, session 1 focused on personal goals and education: (a) having the patient get 

ready for sleep at a scheduled time with the patient’s cooperation (caregiver’s goal), and (b) 

having the patient cooperate with the caregiver (patient’s goal). The dyad determined 

initially that a bedtime and rise time of 10 pm and 6:30 am, respectively, suited their 

preferences and routine. The sleep educator encouraged them to keep this sleep schedule 

through the week (sleep hygiene). The dyad agreed to reduce non-sleep activity in bed 

(stimulus control recommendations) by moving the cell phone and charger to outside the 

bedroom.

In session 2, check-in and review of the sleep diaries revealed that the caregiver had 

challenges keeping her 10:00 bedtime because she spent so much time helping the patient 

(her husband) get ready for bed. On the sleep diaries, the caregiver had only one night of 

“good sleep” and the patient had two nights of “good sleep” during the first week. An 

adjusted (reduced time in bed) sleep schedule of 10:30 pm for bedtime and 6:30 am for rise 

time was proposed (sleep compression recommendations), which was a more realistic 

bedtime schedule for their situation. Behavioral activation to identify activities to stay awake 

in the evening was not needed for this dyad as the caregiver was already assisting the patient 

in preparing for bed (e.g., changing a diaper).

The caregiver reported that the patient napped 60–90 minutes/day during the first week. 

Limiting daytime nap(s) was challenging because the patient fell asleep when he sat on a 

couch for watching television or resting. Possible solutions were discussed, including 

increasing daytime light exposure, playing with a dog, and turning on favorite/interesting 

television shows that might keep the patient awake during the day. The caregiver decided 

that it would be feasible to try limiting her husband’s naps to 30 minutes 1–2 days per week.
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Long-term daily walking goals were set in Session 2 to 30 minutes daily for both the patient 

and the caregiver, with a short-term goal of walking 10 minutes daily during the upcoming 

week (daily walking and light exposure recommendations). The initial light exposure plan 

was also set to 10 minutes per day. The caregiver felt that the best way to meet daily walking 

and light exposure goals was when the caregiver walked to and from the parking lot and the 

adult day health center, extending that time to a full 10 minutes and having the patient walk 

with her, rather than dropping him off at the entrance of the center. Sitting and playing with 

their dog in the backyard was also identified as a feasible plan for getting sunlight for the 

dyad.

In session 3, check-in and review of sleep diaries revealed that the patient’s average daily 

nap duration during the previous week (based on sleep diary data) had been 68 minutes. 

Review of the walking and light exposure plan revealed that the dyad had met their short-

term plans for daily walking and light exposure, and so was encouraged to keep the same 10 

minutes/day plan during the next week. Limiting naptime for the patient was still 

challenging because the patient napped despite of the caregiver’s encouragement to do other 

activities. The caregiver and sleep educator brainstormed a new plan, namely, that the 

caregiver could check in the patient for few minutes every hour to gently remind him to be 

awake. The adjusted nap plan was to have the patient’s nap duration reduced by 10–15 

minutes daily.

The caregiver had tried to follow the previously recommended bedtime schedule (10:30 pm) 

for both herself and the patient. For the next week, the same bedtime and rise time schedule 

was recommended for the dyad. The A-B-C problem solving approach was then introduced. 

A sleep problem that the caregiver wanted to target was that the patient awakened in the 

middle of the night. Sometimes nighttime awakenings were associated with incontinence, 

requiring a change in adult diaper or sheets, and sometimes the patient simply got up, went 

to the bathroom, and sat there for a long time. Activators for nighttime awakenings (what 

happened before he awakened) were brainstormed, as were consequences to the awakenings 

(how the caregiver responded to his incontinence or spending a long time in the bathroom). 

A plan was developed that included making sure that the patient changed into clean adult 

diapers when they became wet, finding different types of pads with better absorbency for the 

bed so the caregiver had an easier time cleaning up if incontinence did occur, and having the 

caregiver try not to show that she was upset or surprised when the patient wet the bed.

In session 4, during the check-in and sleep diary review, both had fewer than five nights of 

good sleep although the dyad had increased “good sleep” compared to their sleep on the first 

week of their sleep diaries. However, the caregiver requested to keep the same sleep 

schedule for one more week. Long-term goals of daily walking and light exposure had been 

achieved (30 minutes/day) for both members of the dyad, and they were encouraged to 

maintain this goal.

In discussing the follow-up of the A-B-C plan, the caregiver expressed that her husband 

seemed more receptive to her help when the caregiver showed a positive attitude when the 

patient wetted his bed. In session 4, the sleep educator also discussed positive and negative 

aspects of caregiving, and introduced strategies to reduce caregiving stress and chronic stress 
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(that are not related to caregiving responsibilities) during the daytime, evening, and 

nighttime. Behavioral activation was introduced to identify engaging activities for the 

evening hours to maintain wakefulness until scheduled bedtime and the activities included 

listening to music or watching favorite TV shows. At the end of the session, the dyad 

practiced a brief, breathing relaxation technique together, and the caregiver practiced 

mindfulness skills using “thoughts as leaves on a stream” [53].

In session 5, the caregiver described “unexpected benefits,” to the program including feeling 

more rested, and having a positive experience with daytime sunlight and walking goals. The 

caregiver also felt she had more power and control over sleep issues and other problematic 

behaviors of the patient. The patient’s reduced daytime napping (from an average of 69 

minutes to 29 minutes) was also one of the benefits. Intervention sessions with Dyad 1 

ranged from 30 minutes (session 5) to 90 minutes (sessions 1–4), with an average of 78.0 

minutes.

Feedback and Modification

After completing all sessions with Dyad 1, intervention content that was redundant or 

confusing was eliminated. For example, the study introduction explanations about what 

constitutes a good night’s sleep were shortened. A figure showing solid sleep versus 

disrupted sleep was eliminated. Additional information about the importance of consistent 

sleep scheduling was added to session 2. The A-B-C problem-solving plan was modified to 

focus on examples relevant to the caregiver. The stress discussion in session 4 was changed 

to emphasize evening/nighttime stressors that could impact caregivers’ sleep. The brief 

“thoughts as leaves on a stream” mindfulness exercise was moved from session 4 to session 

5. Session 5 was redesigned to be an in-person instead of telephone session. Content asking 

the caregiver to reflect on how our program impacted the dyad’s life was also added to 

session 5 to encourage program feedback and to highlight the benefits of changes made 

during the program.

Case example 2 (Dyad 5)

A male patient diagnosed with probable Alzheimer’s disease received care from his 

daughter. On the NPI-Nighttime Behavior Subscale, sleep problems of the patient included 

difficulty falling asleep, getting up during the night, nighttime wandering, awakening the 

caregiver during the night, and sleeping excessively during the day. The caregiver’s sleep 

was poor (PSQI total score = 15). All sessions were delivered at our research office, per the 

caregiver’s preference.

In session 1, the caregiver’s stated goal for the program was to get at least 3–4 hours of solid 

sleep each night. The patient did not have any goals. Bedtime was set at 9:30 pm for the 

patient and 12:30 am for the caregiver. Rise time was set to 10:00 am for the patient and 

7:30–8:00 am for the caregiver. The caregiver was encouraged to move non-sleep activities 

(paying bills, eating meals) into the dining room rather than doing them on the couch where 

she slept (stimulus control recommendations). The sleep educator incorporated several 

unique situational considerations when planning sleep recommendations. They included the 
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caregiver’s physical limitations due to pain in her knee, the caregiver’s use of a couch as her 

sleeping area, and the patient’s nighttime wandering.

Session 2 was delayed by two weeks because of the patient’s visit to an emergency room. In 

session 2, review of the sleep schedules indicated that the patient was going to bed later than 

it was originally scheduled, and the caregiver was staying in bed longer in the morning, 

mainly due to pain. Bedtimes were adjusted to 10:30–11:00 pm for the patient and 12:00 am 

for the caregiver. Rise time was set to 10:00 am for the patient and 9:00 am for the caregiver. 

Nap duration was set to one hour per day for the patient. When the daily walking was 

introduced, the caregiver stated that she could not walk more than 5–10 minutes/day due to 

right knee/ankle pain. Both the caregiver and patient used canes for walking. Long term 

goals for walking and daytime light exposure were set to 30 minutes per day for the patient 

(with caregiver observing) and 5–10 minutes for caregiver. Short-term goals for walking and 

light exposure were set to 5–10 minutes during the next week for both members of the dyad.

In session 3, review of the sleep schedule plans indicated that both the patient and the 

caregiver did not have any nights of “good sleep.” Thus, sleep schedules for both were 

further tightened. The patient’s schedule was set to 10:45 pm for bedtime and 9:45 am for 

rise time, which was a total compressed schedule of 30 minutes per night. The caregiver’s 

schedule was changed to be more consistent with her actual schedule reported on the sleep 

diary the past week: 12:45 am bedtime and 8:45 am rise time. The recommended patient 

daily nap duration stayed the same (one hour limit). The dyad had no problems following the 

initial daily walking and light exposure plans, and the caregiver agreed to increase each to 10 

minutes daily. When A-B-C problem-solving plan was introduced, the most challenging 

patient behavior identified by the caregiver was nighttime wandering and getting lost on the 

way back to his bedroom. Possible activators were brainstormed, including the caregiver 

reviewing the patient’s medications with a physician to see if any could cause nocturia, and 

giving her father a protein snack before bed. The consequence that the caregiver planned to 

change was that she would reorient the patient back to the bedroom while using a calm tone 

of voice.

In session 4, the dyad’s sleep schedules were reviewed. Bedtime was set to 10:45 pm for the 

patient and 12:45 am for the caregiver. Rise time was set to 9:45 am for the patient and 8:35 

am for the caregiver. Falling asleep on a couch while watching television had been a routine 

for the caregiver. A possible plan (behavioral activation) for separating evening activities 

from bedtime was discussed: brushing teeth, changing to pajama 20 minutes before bedtime, 

and sitting up when watching television on the couch (i.e., her bed) and turning the 

television off at her scheduled bedtime. The recommended patient nap duration was kept the 

same (1 hour/day). The caregiver said there had been no problems following the daily 

walking and light exposure plans; both plans were thus increased to 15 minutes daily for the 

patient (with caregiver observing) and remained the same (10 minutes daily) for the 

caregiver.

In the final session 5, final recommended sleep schedule, napping, walking, and light 

exposure plans were established. Bedtime was set at 10:45 pm for the patient and 12:45 for 

the caregiver. Rise time for the patient was set to 9:45 am and 9 am for the caregiver. Nap 
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duration for the patient remained at one hour per day. The sleep educator encouraged 

keeping the same daily walking and light exposure plans as the previous week (session 4). 

The caregiver practiced a brief “thoughts as leaves on a stream” mindfulness exercise. 

“Benefits of this program” to the caregiver included that: (1) it gave her some time off from 

her caregiving responsibilities while participating in the sessions, (2) she felt that learning 

about meditation and relaxation techniques was helpful, and (3) she now has more tools to 

use when having sleep problems, stress, and other problems in the future.

Intervention sessions with Dyad 5 ranged from 45 minutes (session 1) to 80 minutes (session 

2), with an average of 59.6 minutes.

Feedback & Modification

The caregiver from Dyad 5 did not identify any issues with treatment acceptability. The 

educator’s perception after this case was completed was that both clarity of information and 

ease of delivery were excellent for all sessions. The only concern that arose was that the 

sleep educator (a registered nurse) was reluctant to initiate a daily walking plan when risk of 

falls was a concern. During discussion at an intervention refinement meeting, it was agreed 

that starting with very low baseline activity levels in the initial walking plans was critical for 

those with disability or chronic illness that may limit mobility and/or physical endurance. 

Encouraging participants to walk daily (rather than only certain days per week), and 

increasing walking duration very gradually based on the weekly progress were important 

and necessary components of treatment. No further modifications were needed on the 

intervention materials. The finalized intervention program is outlined in Table 1.

DISCUSSION

This study demonstrated the potential benefit of a dyadic sleep intervention program for 

Alzheimer’s disease patients and their family caregivers. Our iterative refinement process for 

developing the intervention program allowed us to assess both caregivers and 

interventionists (i.e., sleep educators)’ perceived acceptability on delivering each component 

of the program and to pilot test the revised version quickly. This approach was an effective 

way to capture complex situations involving dementia care and family caregiving and 

incorporate multiple needs of this population into our dyadic program.

Several areas in our program materials and structures were refined during the study. First, we 

changed the final phone call session to an in-person session and shifted some new content 

(mindfulness meditation) into Session 5. Questions asking about caregivers’ perceived 

benefits of our program for dyads were also added to capture both expected (related to each 

dyad’s initial goals) and unexpected achievements. Some of the key components such as 

sleep scheduling, stimulus control, caregiver stress, and mindfulness practice were 

rearranged within or across sessions for better flow based on sleep educators’ feedback. We 

also created a structured method (use of the “good sleep” variable) to guide the sleep 

educators when to adjust sleep schedules (i.e., bedtime and rise time) on a simple sleep 

diary. Daily walking, light exposures, and A-B-C sleep problem-solving plan instructions 

were also revised in the interventionist manual, based on the interventionists’ feedback about 

its use with the pilot cases.

Song et al. Page 12

Disabil Rehabil. Author manuscript; available in PMC 2022 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Overall, our program showed positive patterns of improving self-reported sleep (i.e., 

reducing total wake time and sleep onset latency). Caregivers with physical limitations from 

medical comorbidities or worse baseline sleep quality (based on the PSQI score) showed 

less improvement in sleep or did not maintain sleep improvements to the end of treatment. 

Although this pilot study was not designed to test treatment efficacy, it did provide us with 

valuable information regarding issues that may arise when dealing with challenging cases.

Our findings supporting potential benefits of using nonpharmacological sleep intervention 

approaches are consistent with previous studies of sleep management (one study with light 

therapy and the other with a combination of sleep hygiene, light exposure, and walking) that 

targeted both patients with dementia and their family caregivers [34, 35]. However, both of 

the studies showed lack of evidence of existing sleep problems at baseline for both members 

of the dyads. Moreover, these studies had lack of control group in a pretest-posttest design. 

Variability (e.g., different type and stage of dementia, fluctuating nature of sleep problems, 

dementia-related behaviors) within the dyad [35] and relatively high dropout rates identified 

in these studies may be overcome by a more individualized program. Using a light box [35] 

may be less practical than using a strategy to increase exposure to ambient light in a daily 

life. Tailoring the intervention to accommodate each member of the dyad’ unique situation 

would be a key to a successful program, for example by offering a home visit or adjusting 

some sleep recommendations at the individual’s ability to follow. We are currently 

conducting a randomized controlled trial to pilot test the effects of our dyadic sleep program 

(NCT03455569).

Challenges regarding sleep educator training were identified during our study. One educator 

(a registered nurse) was reluctant to prescribe daily walking study participants with physical 

limitations because of concern about potential risk of injury or falls. Hospital-based studies 

[59, 60] have shown that inpatient nurses exert considerable influence over whether, when, 

and how often ambulation of patients occurs. Deferring decisions about initiating walking to 

other disciplines such as physical therapy or medicine is common. Fear of patient falls, nurse 

back injuries, and the absence of doctor’s orders discouraged those nurses from walking 

patients [59]. This illustrates that training of future sleep educators needs to include 

elicitation of any potential barriers sleep educators might perceive related to prescribing 

walking, light exposure, or sleep behavioral recommendations, as well as education as to 

how these components can be introduced and monitored to ensure participant safety. This 

also suggests that engagement of medical providers who can evaluate fall risk factors is 

critical.

Our study has some limitations. Only five dyads participated in the study. However, this 

number was sufficient to refine intervention materials to the point that neither participants 

nor sleep educators had problems with their use. Sleep educators also had different 

backgrounds. One had previous experience delivering sleep education to older adults with 

insomnia, so feedback from this interventionist may have been different from those without 

previous experience. Future efficacy studies should include training evaluations and 

treatment fidelity monitoring of sessions to ensure that interventionist differences do not 

impact treatment outcomes. Unlike traditional cognitive-behavioral sleep interventions for 

insomnia, we did not have standard sleep diary measures that collect sleep diary information 
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needed to calculate total sleep time and sleep efficiency (i.e., the percentage of total time 

spent asleep while in bed), because our experience has been that complex sleep diaries are 

difficult for caregivers [51] and they cannot always capture reliable sleep data about the 

patient. We instead developed an algorithm based on our previous research [47] working 

with older adults with memory problems and other medical comorbidities. Although our 

program can be used within the health care systems that offer home visits, it may not be 

feasible at other settings that do not allow for a home visit. However, our program 

components can still be potentially further adapted for already existing programs (e.g., adult 

day care program, caregiver support program) for Alzheimer’s disease patients or their 

family caregivers.

Despite these limitations, this was the first study developing a dyadic sleep education 

program targeting Alzheimer’s disease patients and their informal caregivers when both 

persons in the dyad had sleep complaints. Pilot testing this program in a small-randomized 

controlled trial will provide further information about program feasibility, acceptability, and 

treatment effect size data that will help guide future larger effectiveness trials and program 

translation efforts.

Acknowledgments

This study was supported by the National Institute on Aging (K23AG055668, PI: Song; K23AG045937 and The 
Beeson Career Development in Aging Research Award Program, PI: Fung) and the National Heart Lung and Blood 
Institute (K24HL143055, PI: Martin) of the National Institutes of Health. Additional support includes VA Greater 
Los Angeles Healthcare System, Geriatric Research, Education and Clinical Center (GRECC). The content is solely 
the responsibility of the authors and does not necessarily represent the official views of the Department of Veterans 
Affairs, National Institutes of Health, or the U.S. Government.

Work was submitted in part at the Western Institute of Nursing Annual Meeting, San Diego, California, April 2019 
and at the Alzheimer’s Association International Conference, July 2019.

The authors wish to thank ADHC program director, Jo Ellen Baur, MSW, Maureen Burruel, MSW and all members 
of the ADHC staff for their support of this project. The authors also wish to acknowledge research staff members, 
Anna Papazyan, BA, Julia Yosef (JY), MA, RN, and Simone Vulkelich.

References

[1]. Tractenberg RE, Singer CM, Kaye JA. Symptoms of sleep disturbance in persons with 
Alzheimer’s disease and normal elderly. J Sleep Res. 2005;14(2):177–185. [PubMed: 15910515] 

[2]. Carpenter BD, Strauss ME, Patterson MB. Sleep disturbances in community-dwelling patients 
with Alzheimer’s disease. Clin Gerontol. 1995;16(2):35–49.

[3]. McCurry SM, Logsdon RG, Teri L, et al. Characteristics of sleep disturbance in community-
dwelling Alzheimer’s disease patients. J Geriatr Psychiatry Neurol. 1999;12(2):53–59. [PubMed: 
10483925] 

[4]. Moran M, Lynch CA, Walsh C, et al. Sleep disturbance in mild to moderate Alzheimer’s disease. 
Sleep Medicine. 2005;6(4):347–352. [PubMed: 15978517] 

[5]. Tractenberg RE, Singer CM, Kaye JA. Characterizing sleep problems in persons with Alzheimer’s 
disease and normal elderly. J Sleep Res. 2006;15(1):97–103. [PubMed: 16490008] 

[6]. Ancoli-Israel S, Klauber MR, Gillin JC, et al. Sleep in non-institutionalized Alzheimer’s disease 
patients. Aging (Milano). 1994;6(6):451–458. [PubMed: 7748919] 

[7]. Bonanni E, Maestri M, Tognoni G, et al. Daytime sleepiness in mild and moderate Alzheimer’s 
disease and its relationship with cognitive impairment. J Sleep Res. 2005;14(3):311–317. 
[PubMed: 16120107] 

Song et al. Page 14

Disabil Rehabil. Author manuscript; available in PMC 2022 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



[8]. Ju YE, Lucey BP, Holtzman DM. Sleep and Alzheimer disease pathology--a bidirectional 
relationship. Nature reviews Neurology. 2014;10(2):115–9. doi: 10.1038/nrneurol.2013.269. 
[PubMed: 24366271] 

[9]. Lee JH, Bliwise DL, Ansari FP, et al. Daytime sleepiness and functional impairment in Alzheimer 
disease. Am J Geriatr Psychiatry. 2007;15(7):620–626. [PubMed: 17586786] 

[10]. Kuhn D, Edelman P, Fulton B. Daytime sleep and the threat to well-being of persons with 
dementia. Dementia (Sage Publications, Ltd). 2005 2005;4(2):233–247.

[11]. Gehrman P, Marler M, Martin JL, et al. The timing of activity rhythms in patients with dementia 
is related to survival. J Gerontol A Biol Sci Med Sci. 2004;59(10):1050–1055. [PubMed: 
15528777] 

[12]. Cupidi C, Realmuto S, Lo Coco G, et al. Sleep quality in caregivers of patients with Alzheimer’s 
disease and Parkinson’s disease and its relationship to quality of life. International 
psychogeriatrics / IPA. 2012;24(11):1827–1835.

[13]. von Kanel R, Ancoli-Israel S, Dimsdale JE, et al. Sleep and biomarkers of atherosclerosis in 
elderly Alzheimer caregivers and controls. Gerontology. 2010;56(1):41–50. [PubMed: 19955705] 

[14]. Rowe MA, McCrae CS, Campbell JM, et al. Sleep pattern differences between older adult 
dementia caregivers and older adult noncaregivers using objective and subjective measures. J Clin 
Sleep Med. 2008;4(4):362–369. [PubMed: 18763429] 

[15]. von Kanel R, Dimsdale JE, Ancoli-Israel S, et al. Poor sleep is associated with higher plasma 
proinflammatory cytokine interleukin-6 and procoagulant marker fibrin D-dimer in older 
caregivers of people with Alzheimer’s disease. J Am Geriatr Soc. 2006;54(3):431–437. [PubMed: 
16551309] 

[16]. Creese J, Bedard M, Brazil K, et al. Sleep disturbances in spousal caregivers of individuals with 
Alzheimer’s disease. Int Psychogeriatr. 2008;20(1):149–161. [PubMed: 17466086] 

[17]. von Kanel R, Mills PJ, Mausbach BT, et al. Effect of Alzheimer caregiving on circulating levels 
of C-reactive protein and other biomarkers relevant to cardiovascular disease risk: a longitudinal 
study. Gerontology. 2012;58(4):354–365. [PubMed: 22133914] 

[18]. Hope T, Keene J, Gedling K, et al. Predictors of institutionalization for people with dementia 
living at home with a carer. Int J Geriatr Psychiatry. 1998;13(10):682–690. [PubMed: 9818303] 

[19]. Gaugler JE, Yu F, Krichbaum K, et al. Predictors of nursing home admission for persons with 
dementia. Medical care. 2009;47(2):191–198. [PubMed: 19169120] 

[20]. Yaffe K, Fox P, Newcomer R, et al. Patient and caregiver characteristics and nursing home 
placement in patients with dementia. JAMA. 2002;287(16):2090–2097. [PubMed: 11966383] 

[21]. Irwin MR, Cole JC, Nicassio PM. Comparative meta-analysis of behavioral interventions for 
insomnia and their efficacy in middle-aged adults and in older adults 55+ years of age. Health 
Psychol. 2006;25(1):3–14. [PubMed: 16448292] 

[22]. Taylor DJ, Pruiksma KE. Cognitive and behavioural therapy for insomnia (CBT-I) in psychiatric 
populations: a systematic review. International review of psychiatry (Abingdon, England). 
2014;26(2):205–213.

[23]. Smith MT, Finan PH, Buenaver LF, et al. Cognitive-behavioral therapy for insomnia in knee 
osteoarthritis: a randomized, double-blind, active placebo-controlled clinical trial. Arthritis & 
rheumatology (Hoboken, NJ). 2015;67(5):1221–1233.

[24]. McCurry SM, Guthrie KA, Morin CM, et al. Telephone-Based Cognitive Behavioral Therapy for 
Insomnia in Perimenopausal and Postmenopausal Women With Vasomotor Symptoms: A 
MsFLASH Randomized Clinical Trial. JAMA internal medicine. 2016;176(7):913–920. 
[PubMed: 27213646] 

[25]. Buysse DJ, Germain A, Moul DE, et al. Efficacy of brief behavioral treatment for chronic 
insomnia in older adults. Arch Intern Med. 2011;171(10):887–895. [PubMed: 21263078] 

[26]. Espie CA, MacMahon KM, Kelly HL, et al. Randomized clinical effectiveness trial of nurse-
administered small-group cognitive behavior therapy for persistent insomnia in general practice. 
Sleep. 2007;30(5):574–584. [PubMed: 17552372] 

[27]. Jungquist CR, O’Brien C, Matteson-Rusby S, et al. The efficacy of cognitive-behavioral therapy 
for insomnia in patients with chronic pain. Sleep Med. 2010;11(3):302–309. [PubMed: 
20133188] 

Song et al. Page 15

Disabil Rehabil. Author manuscript; available in PMC 2022 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



[28]. McCurry SM, Gibbons LE, Logsdon RG, et al. Nighttime insomnia treatment and education for 
Alzheimer’s disease: a randomized, controlled trial. J Am Geriatr Soc. 2005;53(5):793–802. 
[PubMed: 15877554] 

[29]. McCurry SM, Pike KC, Vitiello MV, et al. Increasing walking and bright light exposure to 
improve sleep in community-dwelling persons with Alzheimer’s disease: results of a randomized, 
controlled trial. Journal of the American Geriatrics Society. 2011;59(8):1393–1402. [PubMed: 
21797835] 

[30]. Dowling GA, Hubbard EM, Mastick J, et al. Effect of morning bright light treatment for rest-
activity disruption in institutionalized patients with severe Alzheimer’s disease. International 
psychogeriatrics. 2005;17(2):221–236. [PubMed: 16050432] 

[31]. Vaz Fragoso CA, Miller ME, King AC, et al. Effect of Structured Physical Activity on Sleep-
Wake Behaviors in Sedentary Elderly Adults with Mobility Limitations. Journal of the American 
Geriatrics Society. 2015;63(7):1381–1390. [PubMed: 26115386] 

[32]. McCurry SM, Logsdon RG, Vitiello MV, et al. Successful behavioral treatment for reported sleep 
problems in elderly caregivers of dementia patients: a controlled study. The journals of 
gerontology Series B, Psychological sciences and social sciences. 1998;53(2):P122–129.

[33]. Simpson C, Carter PA. Pilot study of a brief behavioral sleep intervention for caregivers of 
individuals with dementia. Res Gerontol Nurs. 2010;3(1):19–29. [PubMed: 20128540] 

[34]. Figueiro MG, Hunter CM, Higgins P, et al. Tailored Lighting Intervention for Persons with 
Dementia and Caregivers Living at Home. Sleep health. 2015;1(4):322–330. [PubMed: 
27066526] 

[35]. Gibson RH, Gander PH, Dowell AC, et al. Non-pharmacological interventions for managing 
dementia-related sleep problems within community dwelling pairs: A mixed-method approach. 
Dementia (London, England). 2017;16(8):967–984.

[36]. Schulz R, Czaja SJ, Lustig A, et al. Improving the quality of life of caregivers of persons with 
spinal cord injury: a randomized controlled trial. Rehabilitation psychology. 2009;54(1):1–15. 
[PubMed: 19618698] 

[37]. Northouse LL, Mood DW, Schafenacker A, et al. Randomized clinical trial of a brief and 
extensive dyadic intervention for advanced cancer patients and their family caregivers. 
Psychooncology. 2013;22(3):555–563. [PubMed: 22290823] 

[38]. Rounsaville BJ, Carroll KM, Onken LS. A Stage Model of Behavioral Therapies Research: 
Getting Started and Moving on From Stage 1. Clinical Psychology Science and Practice. 
2006;8(2):133–142.

[39]. National Institute on Aging. Stage Model for Behavioral Intervention Development: National 
Institute on Aging of the National Institutes of Health. Available from: https://www.nia.nih.gov/
research/dbsr/stage-model-behavioral-intervention-development

[40]. McKhann GM, Knopman DS, Chertkow H, et al. The diagnosis of dementia due to Alzheimer’s 
disease: recommendations from the National Institute on Aging-Alzheimer’s Association 
workgroups on diagnostic guidelines for Alzheimer’s disease. Alzheimer’s & dementia : the 
journal of the Alzheimer’s Association. 2011;7(3):263–269.

[41]. Cummings JL, Mega M, Gray K, et al. The Neuropsychiatric Inventory: comprehensive 
assessment of psychopathology in dementia. Neurology. 1994;44(12):2308–2314. [PubMed: 
7991117] 

[42]. Katz S, Downs TD, Cash HR, et al. Progress in development of the index of ADL. Gerontologist. 
1970;10(1):20–30. [PubMed: 5420677] 

[43]. Lawton MP, Brody EM. Assessment of older people: self-maintaining and instrumental activities 
of daily living. Gerontologist. 1969;9(3):179–186. [PubMed: 5349366] 

[44]. Buysse DJ, Reynolds CF 3rd, Monk TH, et al. The Pittsburgh Sleep Quality Index: a new 
instrument for psychiatric practice and research. Psychiatry research. 1989;28(2):193–213. 
[PubMed: 2748771] 

[45]. Nasreddine ZS, Phillips NA, Bedirian V, et al. The Montreal Cognitive Assessment, MoCA: a 
brief screening tool for mild cognitive impairment. J Am Geriatr Soc. 2005;53(4):695–699. 
[PubMed: 15817019] 

Song et al. Page 16

Disabil Rehabil. Author manuscript; available in PMC 2022 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.nia.nih.gov/research/dbsr/stage-model-behavioral-intervention-development
https://www.nia.nih.gov/research/dbsr/stage-model-behavioral-intervention-development


[46]. Carson N, Leach L, Murphy KJ. A re-examination of Montreal Cognitive Assessment (MoCA) 
cutoff scores. Int J Geriatr Psychiatry. 2018;33(2):379–388. [PubMed: 28731508] 

[47]. Martin JL, Song Y, Hughes J, et al. A Four-Session Sleep Intervention Program Improves Sleep 
for Older Adult Day Health Care Participants: Results of a Randomized Controlled Trial. Sleep. 
2017;40(8). doi: 10.1093/sleep/zsx079.

[48]. McCurry SM, Gibbons LE, Logsdon RG, et al. Training caregivers to change the sleep hygiene 
practices of patients with dementia: the NITE-AD project. Journal of the American Geriatrics 
Society. 2003;51(10):1455–1460. [PubMed: 14511168] 

[49]. McCurry SM, Drossel C. Treating Dementia in Context: A Step-by-Step Guide to Working with 
Individuals and Families. Washington, DC: American Psychological Association; 2011.

[50]. Curyto KJ, McCurry SM, Luci K, et al. Managing Challenging Behaviors of Dementia in 
Veterans: Identifying and Changing Activators and Consequences Using STAR-VA. J Gerontol 
Nurs. 2017;43(2):33–43. [PubMed: 27711931] 

[51]. Song Y, McCurry SM, Fung CH, et al. Sleep and Caregiving Experiences among Caregivers of 
Veterans in an Adult Day Health Care Program: A Pilot Study. Clin Gerontol. 2018;41(2):167–
171. [PubMed: 28990862] 

[52]. Ma X, Yue ZQ, Gong ZQ, et al. The Effect of Diaphragmatic Breathing on Attention, Negative 
Affect and Stress in Healthy Adults. Frontiers in psychology. 2017;8:874. doi: 10.3389/
fpsyg.2017.00874. [PubMed: 28626434] 

[53]. Hayes SC, Smith S. Get Out of Your Mind & Into Your Life: The New Acceptance and 
Commitment Therapy. Oakland, CA: New Harbinger Publications; 2005.

[54]. Rodriguez JC, Dzierzewski JM, Alessi CA. Sleep problems in the elderly. Med Clin North Am. 
2015;99(2):431–439. [PubMed: 25700593] 

[55]. Mollayeva T, Thurairajah P, Burton K, et al. The Pittsburgh sleep quality index as a screening tool 
for sleep dysfunction in clinical and non-clinical samples: A systematic review and meta-
analysis. Sleep Med Rev. 2016;25:52–73. [PubMed: 26163057] 

[56]. McCurry SM, Vitiello MV, Gibbons LE, et al. Factors associated with caregiver reports of sleep 
disturbances in persons with dementia. Am J Geriatr Psychiatry. 2006;14(2):112–120. [PubMed: 
16473975] 

[57]. Maich KHG, Lachowski AM, Carney CE. Psychometric Properties of the Consensus Sleep Diary 
in Those With Insomnia Disorder. Behav Sleep Med. 2018;16(2):117–134. [PubMed: 27231885] 

[58]. Lichstein KL, Riedel BW, Wilson NM, et al. Relaxation and sleep compression for late-life 
insomnia: a placebo-controlled trial. J Consult Clin Psychol. 2001;69(2):227–239. [PubMed: 
11393600] 

[59]. Doherty-King B, Bowers BJ. Attributing the responsibility for ambulating patients: a qualitative 
study. International journal of nursing studies. 2013;50(9):1240–1246. [PubMed: 23465958] 

[60]. Boltz M, Capezuti E, Shabbat N. Nursing staff perceptions of physical function in hospitalized 
older adults. Applied nursing research : ANR. 2011;24(4):215–222. [PubMed: 20974088] 

Song et al. Page 17

Disabil Rehabil. Author manuscript; available in PMC 2022 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Implication for rehabilitation

• Our dyadic behavioral sleep program can be tailored to various types of sleep 

problems among patients with Alzheimer’s disease and their family 

caregivers, with the goal of improving daytime function by reducing sleep 

disturbances at night.

• Caregiver training and participation of both members of the dyad in sleep 

management may benefit the patients’ sleep and other health outcomes, 

reduce caregiver stress and burden, and ultimately delay or prevent 

institutionalization of Alzheimer’s disease patients.
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Figure 1. 
Number of Nights with Good Sleep Per Week (N=5 Dyads)
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Table 1.

Outline of The Finalized Dyadic Sleep Intervention Program

Topics covered

Original protocol Final layout

Session 1: How Sleep Works; Healthy Habits for Healthy Sleep (1 hour. Patient and Caregiver)

• Personal goals for this program for both 
caregiver and patient

• Education: why working together to 
improve sleep; why we need sleep; causes 
of sleep change; and healthy sleep

• Stimulus control: limit nonsleep activities 
in the bed

• Sleep hygiene: keep a regular sleep 
schedule

• Introduction of sleep diary and initial 
sleep schedule established for dyads

• Personal goals for this program for both caregiver and patient, plus 
interventionist goal was to “understand specific situation of each 
dyad and how this program would be most helpful”

• Education: why working together to improve sleep; why we need 
sleep; causes of sleep change; and healthy sleep

• Stimulus control: limit nonsleep activities in the bed

• Sleep hygiene; keep a regular sleep schedule

• Introduction of sleep diary and initial sleep schedule established for 
dyads

Session 2: Getting Solid Sleep; Walking & Light Exposure (1 hour; Caregiver only)

• Session overview

• Check in and review sleep diaries

• Education: sleep regulation (sleep drive & 
internal clock) and limiting daytime nap

• Sleep compression: reduce time in bed by 
15 minutes and adjust sleep schedule 
accordingly

• Behavioral activation: identify idea for 
nighttime activities

• Daily walking and light exposure

• Summary and review

• Session overview

• Check in and review sleep diaries: “Good sleep” variable was 
created to be used to guide sleep compression recommendations

• Education: sleep regulation (sleep drive & internal clock) and 
limiting daytime nap (both time of naps and duration)

• Sleep compression: reduce time in bed by 15 minutes and adjust 
sleep schedule accordingly

• Daily walking and light exposure: Additional strategy for developing 
walking and light exposure plans

• Summary and review

Session 3: A-B-C Problem-Solving Plan; Walking & Light Exposure Adherence (1 hour; Caregiver only)

• Session overview

• Check in and review sleep diaries

• Review walking and light exposure plan 
and adjust plans (if indicated)

• Education: overview of A-B-C plans; and 
two examples of how to apply the A-B-C 
plan

• Use A-B-C approach to develop 
behavioral plan for solving a targeted 
problem

• Sleep compression: revision of planned 
sleep schedule (if indicated)

• Summary and review

• Session overview

• Check in and review sleep diaries

• Review walking and light exposure plan and adjust plans (if 
indicated)

• Education: overview of A-B-C plans; and two examples of how to 
apply the A-B-C plan

• Use A-B-C approach to develop behavioral plan for solving a 
targeted problem

• Sleep compression: revision of planned sleep schedule (if indicated)

• Summary and review

Session 4: Being Healthy Caregivers (1 hour; Caregiver only)

• Session overview

• Check in and review sleep diaries

• Review walking and light exposure plan and adjust plans (if 
indicated)

• Session overview

• Check in and review sleep diaries

• Review walking and light exposure plan and 
adjust plans (if indicated)
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Topics covered

Original protocol Final layout

• Review the A-B-C plan

• Education: caregiver stress and sleep; how to manage stress in 
the evening and at night; caregivers’ chronic stress; and how to 
manage stress during the day

• Behavioral activation: identify engaging activities for the 
evening hours to maintain wakefulness until scheduled 
bedtime

• Deep breathing relaxation technique (both patient and 
caregiver)

• Mindfulness (“thoughts as leaves on a stream”) with a 
caregiver only

• Sleep compression: revision of planned sleep schedule (if 
indicated)

• Summary and review

• Review the A-B-C plan

• Education: caregiver stress and sleep; and how 
to manage stress in the evening and at night

• Behavioral activation: identify engaging 
activities for the evening hours to maintain 
wakefulness until scheduled bedtime; and 
identify idea for activities when having 
difficulty falling asleep

• Deep breathing relaxation technique (both 
patient and caregiver)

• Sleep compression: revision of planned sleep 
schedule (if indicated)

• Summary and review

Session 5: Healthy Sleep Habits for Life (Caregiver only)

• Phone-session (30 minutes)

• Session overview

• Check in and review sleep diaries

• Review walking and light exposure plan and adjust plans (if 
indicated)

• Review the A-B-C plan

• Review benefits of the program to both patient and caregiver

• Recommendation summary

• Revise the sleep schedule and daily walks and light exposure 
to address long-term sleep plan

• In-person session (1 hour)

• Session overview

• Check in and review sleep diaries

• Review walking and light exposure plan and 
adjust plans (if indicated)

• Review the A-B-C plan

• Education: caregivers’ chronic stress and how 
to manage stress during the day

• Mindfulness (“thoughts as leaves on a stream”) 
with a caregiver only

• Review benefits of the program to both patient 
and caregiver; and how our program impacts 
your life

• Recommendation summary

• Expect change in the future and use some of the 
strategies from the program
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