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Introduction: Sleep disturbance is prevalent in caregivers of persons living with dementia (PLwD). Tele-Savvy, a 7-week virtual 
psychoeducational intervention, enhances caregivers’ competence and self-care, and reduces depression. While not explicitly designed 
to do so, Tele-Savvy can potentially improve caregivers’ disturbed sleep. The present study aimed to examine the longitudinal effects 
of Tele-Savvy on caregivers’ sleep quality and insomnia.
Methods: This was a secondary data analysis of a 3-arm randomized control trial [Tele-Savvy (active treatment), Healthy Living 
(attention control), and usual care (waitlist control)]. Multilevel mixed modeling with intent-to-treat principles tested for group, time, 
and group-by-time effects. Effect sizes were estimated for all changes from baseline to the initial 6-month post-intervention point. 
Following completion of the 6-month post-randomization delay, we examined combined outcomes for Tele-Savvy.
Results: Participants (n=137; mean age 64.7 years) were predominantly female (68.6%) and White (68.6%). We found no initial 
group-by-time effects for the Pittsburgh Sleep Quality Index (PSQI) and the Insomnia Severity Index (ISI). For the combined Tele- 
Savvy group, there was a statistically significant improvement in ISI scores across time (p=0.050). The combined Tele-Savvy effect 
size for PSQI was d=0.126 and ISI was d=0.310.
Discussion: Tele-Savvy resulted in a significant long-term reduction in insomnia symptoms in this sample of caregivers of PLwD and 
demonstrated a positive trend for improvement in their sleep quality. Since sleep disturbance is so prevalent among caregivers of 
PLwD, the inclusion of sleep health education into psychoeducation caregiver interventions may yield even better outcomes for 
caregivers.

Plain Language Summary: Many caregivers of persons living with dementia have poor sleep. Tele-Savvy is a 7-week intervention 
that was delivered online to caregivers improved their caregiving skills and self-care and reduced their depressive symptoms; thus, 
Tele-Savvy may possibly improve their sleep problems. This study aimed to examine the effects of Tele-Savvy on caregivers’ sleep 
quality and insomnia over 6 months. Caregivers were randomly assigned to Tele-Savvy (intervention), Healthy Living (comparison 
intervention), and usual care (no initial intervention). One hundred and thirty-seven caregivers, predominantly female, who were on 
average 64.7 years, participated in this study and completed measures of insomnia and sleep quality. Insomnia symptoms improved 
and there was a positive trend for improved sleep quality across time for caregivers who received Tele-Savvy. Since so many 
caregivers have sleep problems, including sleep health education as a part of other caregiver interventions may lead to even better 
outcomes for caregivers. 
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Introduction
Of the more than 16 million caregivers/care partners of persons living with dementia (PLwD),1 92% report some type of 
sleep disturbance.2–4 Sleep disturbances include prolonged sleep latency, frequent nighttime awakenings often with 
difficulty falling back asleep, inconsistent sleep and wake times, changes in rapid eye movement and non-rapid eye 
movement sleep, short sleep duration, and poor sleep quality.5–7 Compared to age-matched non-caregivers, caregivers get 
approximately two and a half fewer hours of sleep each week—less than the recommended minimum daily sleep duration 
of 7 hr.8 For caregivers, poor sleep is generally associated with hypertension,9 obesity,10 type-2 diabetes,10 and 
neurodegeneration.11 Poor sleep is also associated with greater depressive symptoms12,13 and care burden,14,15 poorer 
quality of life,14 and increased inflammatory blood biomarkers.16,17 Since sleep disruption can be devastating for 
caregivers,18,19 they need interventions to address their sleep disturbance.

Despite the high prevalence of sleep disturbances in PLwD caregivers, few sleep-focused interventions exist for this 
group. In a recent meta-analysis, Gao, Chapagain, and Scullin8 reported on 13 interventions noting their impact on sleep 
duration and sleep quality. They found that behavioral interventions, such as sleep hygiene education, stimulus control, 
and light chronotherapy, were associated with better post-intervention sleep quality. At the same time, numerous 
psychoeducational interventions not explicitly focusing on sleep have been developed for and tested with caregivers.

One psychoeducational intervention is the well-established Savvy Caregiver program (SCP).20,21 Social cognitive 
theory22,23 and stress process24,25 model which recognize that the stress that often accompanies caregiving and threatens 
caregiver health have guided the development of SCP. Savvy Caregiver Program is delivered in-person by trained 
facilitators over 6 weeks in 2-hr group sessions. The SCP curriculum proposes that caregiving plays a clinical role that 
requires specific skills and knowledge. SCP teaches caregivers how to assess the capacities of the PLwD they are caring 
for, determine what assistance will be effective, and apply the proper support to maintain their emotional well-being, and 
self-care strategies. Specific topics in SCP include staging dementia, tailoring tasks and activities to fit with dementia 
stages, identifying community resources, and caregiver self-care. Some self-care activities include how to use techniques 
like yoga, meditation, and breathing exercises. The program increased caregiver mastery and promoted successful 
caregiving and self-care behaviors using instruction, practice, coaching, and debriefing techniques.20 SCP was adapted 
to be fully online as Tele-Savvy. Tele-Savvy increased caregivers’ competence, decreased their perceived stress and 
depressive symptoms, and improved caregiver wellbeing.26,27

Tele-Savvy may still have considerable relevance for sleep disturbance in PLwD as it reduced caregiver stress and 
depressive symptoms and improved caregiver self-care.26,28–32 Since stress and depressive symptoms are associated with 
poor sleep outcomes.4,31,33–37and acts of self-care such as meditation and relaxation are related to having better sleep,38– 

40 it is feasible to posit that a reduction in stress and depressive symptoms with enhanced self-care may improve sleep. In 
this paper, we examine the effect of Tele-Savvy on caregivers’ sleep quality and insomnia symptoms.

Methods
Design
This was a secondary data analysis of a randomized, controlled trial with three groups:

1. Tele-Savvy (active intervention). Tele-Savvy consists of seven weekly, 75–90-min group videoconferences, and 
daily brief email-delivered “video lessons”.26 Group meetings allowed for the discussion of activities that were 
attempted during the preceding week with an emphasis on successes and challenges, introduction of new material, 
and guided discussions. An email was sent to caregivers with a link to a daily video lesson that was housed in 
Canvas.41 The content of the video lessons focused and expanded on the weekly topics. Caregivers could watch 
and re-watch videos at their convenience. Caregivers also received a manual and a workbook.

2. Healthy Living (attention control). Caregivers in the Healthy Living group had the same amount and length of 
weekly group videoconferences and daily brief email-delivered “video lessons” as caregivers in the TeleSavvy 
group.26 Healthy Living is based off Go4Life by the National Institute on Aging and covered topics like healthy 
nutrition, stretching, balancing, and aerobic and resistance exercises.42,43 The group's videoconferences were 

https://doi.org/10.2147/CIA.S425741                                                                                                                                                                                                                                   

DovePress                                                                                                                                                      

Clinical Interventions in Aging 2023:18 2118

Brewster et al                                                                                                                                                        Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


equivalent to that in Tele-Savvy. Similarly, the caregivers received daily instructional videos and written materials 
similar to those in Tele-Savvy, which were housed on the Canvas platform41 and caregivers could watch and re- 
watch videos at their convenience. Caregivers also received a manual and a workbook.

3. Usual Care (waitlist control). Caregivers randomized to Usual Care were encouraged to continue to provide care 
for the PLwD through their customary means. These caregivers were asked not to enroll in an extended caregiver 
education program during the 6-month period.

Neither Tele-Savvy nor Healthy Living addressed sleep. More information on the parent study design is found in 
a previous publication.26

Participants
Participants were informal caregivers (family/friends) of PLwD. Participants had to provide an average of 4 hr of 
assistance per day to a PLwD. The caregiver did not have to live with the PLwD; however, the caregiver could not plan 
to move the PLwD to a residential community in the 6 months after beginning the study. Participants were excluded if 
they were involved in another caregiver training study or had previously participated in SCP. Each participant had to have 
access to a computer or a mobile device with an adequate internet connection, microphone, and speakers and be able to 
use email. Participants also needed to be able to read, speak, and understand English, and have no uncorrectable vision or 
hearing deficits that might have impeded participation.

Randomization
After completing the informed consent process, the study statistician randomly assigned the participants on a 2:2:1 ratio 
to immediate participation in the Tele-Savvy intervention, immediate participation in the Healthy Living condition, or 
usual care condition. Participants in the Healthy Living and usual care conditions were offered Tele-Savvy after a six- 
month data collection visit. Three hundred and eleven caregivers participated in the study, which ran July 2017 through 
December 2020 (see previous publication for complete CONSORT chart).26,42 The study was approved by the Emory 
IRB (IRB00092812) and preregistered on clinicaltrials.gov (NCT03033875). The study complied with the Declaration of 
Helsinki.

Measures
Caregivers were asked to provide information about their socioeconomic status, age, length of caregiving, and co- 
residence with recipient as well as self-reports on their emotional well-being and sense of caregiving competence (these 
are described in a prior report).26

Sleep was assessed at baseline, at 3 months, and at 6 months.
Sleep Quality: Sleep quality was assessed with the Pittsburgh Sleep Quality Index (PSQI).44 The PSQI is a 19-item 

instrument, which measures seven different components of sleep including subjective sleep quality, sleep latency (ie, how 
long it takes to fall asleep), sleep duration, habitual sleep efficiency (ie, the percentage of time in bed that one is asleep), 
sleep disturbances, use of sleeping medication, and daytime dysfunction.44 Each of the seven components is weighted on 
a 0–3 interval scale. The global PSQI score is calculated by totaling the seven component scores, providing an overall 
score ranging from 0 to 21, where lower scores denote better sleep quality; a score greater than five indicates poor sleep 
quality.44 The psychometric properties of the PSQI have been documented in multiple studies.45,46 The PSQI was used in 
this study to provide a broad perspective on disordered sleep, one that encompasses, but is not limited to, the self-report 
of poor sleep. In our sample, the PSQI had a Cronbach’s alpha=0.762.

Insomnia: Insomnia was assessed with the Insomnia Severity Index (ISI).47 The ISI is a 7-item self-report ques-
tionnaire, which evaluates the nature, severity, and impact of insomnia in the last month.47 Each item is rated using 
a 5-point Likert scale (eg, 0 = no problem; 4 = very severe problem), resulting in a total score ranging from 0 to 28. 
Previous studies have reported adequate psychometric properties.47,48 ISI is widely used as an outcome in behavioral 
intervention studies for insomnia. In our sample, the ISI had a Cronbach’s alpha=0.908.
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Dataset for these analyses: The sleep measures (PSQI and ISI) were added after the study was underway, thus the 
analyses presented here focuses on a subset of 137 caregivers, as well as the 80 caregivers including caregivers from the 
waitlist control and attention control groups (for the combined effects). To avoid confounding intervention effects due to 
the impact of the pandemic, data collected after the COVID-19 shutdown in March 2020 were removed.

Analysis
At the time of each interview, a trained research staff member entered the data directly into the dedicated project tablet 
computer, which was saved on Emory’s secure REDCap platform. Descriptive statistics and frequency distributions were 
examined to identify outliers and ensure integrity of merged files. For all multi-item scales, internal consistency was 
examined using Cronbach’s alpha and associated statistics (eg, item-total correlations).

Multi-level mixed-effects models (MLM) with random (participant) effects (ie random intercepts) were used to test 
for the effects of group, time, and group*time factor interactions. To test the differences between the three randomized 
groups, Intent-to-Treat (ITT) principles were followed with all available data included in the models for all caregivers 
who completed the PSQI and ISI at baseline and follow-up visits. To compare the Tele-Savvy intervention group (n=51) 
to the Healthy Living (n=59) and usual care (n=27) groups, the first 3 time points (baseline and 3- and 6-months) were 
used to test for differences between the three-group longitudinal trajectories. For the merged groups (n=80) after receipt 
of the Tele-Savvy intervention, the MLM models initially included both group and time effects. However, neither the 
group nor group-by-time effects were statistically significant, so group was dropped from the models and only the time 
effect was tested for the merged changes over time.49 Sidak Type-I error rate adjustment (which has higher power than 
Bonferroni) was applied for multiple pairwise comparisons between the 3 time points and groups. SPSS v.27 was used 
for all analyses at the 5% significance level.50 For the sample size of n=137 for the three group, 3 time point 
comparisons, we were powered at 80% and 5% level of significance to detect moderate-to-large effect sizes for the 
group (f=0.269), time (f=0.304) and group-by-time (f=0.304) factors; and for the n=80 merged groups after the Tele- 
Savvy intervention, we were powered to detect moderate-to-large time effects (f=0.356); power analyses completed using 
PASS 2023.

Results
The 137 caregiver ages ranged from 31 years to 87 years with an average age of 64.7 (standard deviation (SD) −10.4) 
years. The average age of the PLwD was 74.9 (9.7) years. Most of the caregivers were female (68.6%), White (68.6%), 
caring for a spouse (65%), not employed (57.7%), had less than a BA/BS college degree (57.7%), and lived in either an 
urban (33.3%) or suburban area (43.0%). A slight majority of caregivers did have help from someone else (54.0%). More 
than a third (39.4%) were caring for others besides the PLwD. See Table 1. Additionally, most of these caregivers (115, 
83.9%) lived with the PLwD, had been caring for the PLwD between 0 and 13 years with a median of 2 years.

The PSQI scores ranged from 0 to 17 with an average at baseline of 6.36 (4.0) with slightly more than half (51.8%) of 
the participants scoring greater than 5 on the PSQI.44 See Table 1. The three sleep quality components that scored the 
worst out of the 7 PSQI component scores were daytime dysfunction due to sleepiness, sleep disturbances, and poor 
duration of sleep. The ISI scores ranged from 0 to 25 with an average of 7.95 (6.4) at baseline with nearly half (47.4%) 
having subthreshold insomnia or worse (Table 1).

When we conducted MLM models of group, time, and group-by-time effects for PSQI and ISI, none of the model 
effects were significant (Table 2). However, there were noticeable differences between the immediate Tele-Savvy group 
that showed decreasing PSQI scores (improving sleep quality) from baseline, whereas the trends for the Healthy Living 
and usual care groups showed increasing PSQI scores (worsening sleep quality) (Table 2 and Figure 1 top). In fact, the 
immediate Tele-Savvy group’s PSQI scores reflected a small-to-moderate effect improvement (Cohen’s d = −0.298) from 
baseline to 3 months (Table 2). The Healthy Living and usual care groups’ PSQI scores increased (got worse) on average 
with the PSQI scores increasing the most in the usual care group (Table 2 and Figure 1 top). However, even with the 
improvements seen for the immediate Tele-Savvy group, more than half the caregivers still had PSQI scores > 5, 
indicating poor sleep quality, after 6 months. For ISI, there was a small effect size improvement (decreased ISI) from 
baseline to 3-month (d = 0.202) for the pairwise effect sizes for the immediate Tele-Savvy group, suggesting that there 
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was improvement in insomnia symptoms from baseline (Table 2). Like PSQI, the pairwise changes in ISI scores for the 
Healthy Living and usual care groups increased (got worse) over time (Table 2 and Figure 1 bottom).

To estimate the overall effect of the Tele-Savvy intervention, we merged the results of the immediate Tele-Savvy 
group (baseline to 6-month) with the results from the Healthy Living and usual care groups after they received the 
intervention (6-month to 12-month) (Table 3). For these merged results (n=80, Table 3 and Figure 2), the PSQI results 

Table 1 Demographics – Baseline Cohorts 1–23: Overall and by Group

Measure Categories Overall Active HL UC Group 
Differences

N=137 N=51 N=59 N=27 p-value

Mean (SD) Mean (SD) Mean (SD) Mean (SD) ANOVA
Min - Max Min - Max Min - Max Min - Max

Age – Caregiver 64.7 (10.4) 
31–87

66.1 (10.4) 
38–82

63.5 (11.3) 
31–87

65.0 (8.3) 
50–77

0.436

Age – Person Living with Dementia 74.9 (9.7) 
50–94

75.9 (8.9) 
60–93

74.1 (10.7) 
50–94

74.5 (8.9) 
57–94

0.618

PSQI at Baseline (Cα = 0.762) 6.36 (4.0) 
0–17

7.10 (4.1) 
0–17

5.97 (3.8) 
0–14

5.81 (4.4) 
0–17

0.249

ISI at Baseline 7.95 (6.4) 8.84 (6.6) 7.42 (6.3) 7.44 (6.5) 0.470

(Cα = 0.908) 0–25.7 0–25.7 0–22 0–24

N (%) N (%) N (%) N (%) Chi-square

Relationship Spouse 87 (65.0%) 35 (68.6%) 35 (59.3%) 19 (70.4%) 0.479

Caregiver Gender Female 94 (68.6%) 39 (76.5%) 35 (59.3%) 20 (74.1%) 0.122

Caregiver Race White* 94 (68.6%) 36 (70.6%) 38 (64.4%) 20 (74.1%) 0.622

Black/African American 36 (26.3%) 12 (23.5%) 17 (28.8%) 7 (25.9%)

Asian 2 (1.5%) 1 (2.0%) 1 (1.7%) 0 (0%)

Other 5 (3.6%) 2 (3.9%) 3 (5.1%) 0 (0%)

Caregiver Ethnicity Non-Hispanic 130 (94.9%) 48 (94.1%) 55 (93.2%) 27 (100%) ned

Employed Yes 58 (42.3%) 19 (38.0%) 28 (47.5%) 11 (40.7%) 0.595

Education ≥ Bachelor’s 58 (42.3%) 20 (39.2%) 26 (44.1%) 12 (44.4%) 0.850

Area Live In** Urban 45 (33.3%) 11 (21.6%) 24 (41.4%) 10 (38.5%) 0.248

Suburban 58 (43.0%) 25 (49.0%) 23 (39.7%) 10 (38.5%)

Rural 32 (23.7%) 15 (29.4%) 11 (19.0%) 6 (23.1%)

PSQI > 5 Poor sleep quality 71 (51.8%) 32 (62.7%) 27 (45.8%) 12 (44.4%) 0.233

ISI Categories *[0–7] No clinically significant 
insomnia

72 (52.6%) 22 (43.1%) 34 (57.6%) 16 (59.3%)

[8–14] Subthreshold insomnia 36 (26.3%) 17 (33.3%) 14 (23.7%) 5 (18.5%)

[15–21] Clinical insomnia 
(moderate)

25 (18.2%) 10 (19.6%) 10 (16.9%) 5 (18.5%)

[22–28] Clinical insomnia 
(severe)

4 (2.9%) 2 (3.9%) 1 (1.7%) 1 (3.7%)

Notes: *White vs Non-White compared for Race Chi-square test; no clinically significant insomnia compared to other ISI categories for the Chi-square test; **2 missing 
Area Lived In. 
Abbreviations: HL, Healthy Living (attention control); ISI, Insomnia Severity Index; ned, not enough data; PSQI, Pittsburgh Sleep Quality Index; SD, Standard Deviation; UC, 
Usual Care (waitlist control).
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showed decreasing scores over time (Figure 2 LEFT) but the time effect was not statistically significant (p=0.474, 
Table 3). Even though the time effect was not significant, the percentage of caregivers with PSQI scores > 5 decreased 
from 57.5% at baseline immediately before receipt of the Tele-Savvy intervention to 49.2% 6 months later. ISI scores 
also decreased over time (Figure 2 RIGHT) with a significant time effect (p=0.050, Table 3) for differences across the 
time points, with a small-to-moderate effect size for the improvements from baseline to 6-month (d = −0.310).

Discussion
This study examined the impact of Tele-Savvy, a psychoeducational intervention, compared to Healthy Living and usual 
care on sleep quality and insomnia symptoms. In the main analysis, we found no group, time nor group-by-time effects 
for PSQI and ISI. We did, however, find that, in the between-group analysis, participants in the Healthy Living and usual 
care control groups reported trends of worsening sleep symptoms and insomnia symptoms compared to the Tele-Savvy 
group. Considering the combined caregivers’ experience of Tele-Savvy participation (after everyone received the 
intervention), we found a significant improvement (with moderate effect size) in ISI scores for the combined group of 

Table 2 PSQI and ISI Measures by Group and Time Point (from Baseline to 3 Months to 6 Months)

∆ 3m or 6m* Minus BL Effect Size Paired 
t

Measure Group Time N Mean SD Min Max n Mean (SD) Cohen’s d p-value

PSQI Active Baseline 51 7.10 4.10 0.00 17.00

3 months 35 6.74 3.78 1.00 17.00 35 −0.71 (2.40) −0.298 0.087

6 months 41 6.93 3.84 0.00 16.00 41 −0.07 (2.22) −0.033 0.834

HL Baseline 59 5.97 3.75 0.00 14.00

3 months 39 6.00 3.10 0.00 15.00 39 0.31 (3.16) 0.098 0.546

6 months 38 6.37 3.17 0.00 13.00 38 0.29 (3.15) 0.092 0.575

UC Baseline 27 5.81 4.35 0.00 17.00

3 months 21 6.33 3.84 1.00 14.00 21 0.86 (2.87) 0.299 0.186

6 months 22 6.36 3.87 1.00 14.00 22 0.77 (3.21) 0.241 0.271

MLM: Group F(2, 133.1)=0.624, p=0.537; Time F(2, 197.1)=0.833, p=0.436; G-x-T F(4, 197.4)=1.089, p=0.363

ISI Active Baseline 51 8.84 6.59 0.00 25.67

3 months 35 8.06 5.80 0.00 21.00 35 −0.93 (4.63) −0.202 0.241

6 months 41 8.66 5.98 0.00 22.00 41 0.03 (3.94) 0.008 0.958

HL Baseline 59 7.42 6.32 0.00 22.00

3 months 39 7.05 5.57 0.00 21.00 39 0.08 (4.96) 0.016 0.923

6 months 39 8.56 5.57 0.00 19.00 39 0.90 (5.08) 0.177 0.277

UC Baseline 27 7.44 6.49 0.00 24.00

3 months 21 7.29 6.21 0.00 25.00 21 0.48 (4.82) 0.099 0.656

6 months 24 8.68 6.79 0.00 26.00 24 1.17 (4.49) 0.260 0.216

MLM: Group F(2, 132.5)=0.330, p=0.720; Time F(2, 199.4)=1.629, p=0.199; G-x-T F(4, 199.7)=0.433, p=0.785

Notes: *Change scores ∆ computed using the measure at the specified time point minus the measure at baseline. 
Abbreviations: BL, Baseline; HL, Healthy Living (attention control); ISI, Insomnia Severity Index; PSQI, Pittsburgh Sleep Quality Index; SD, Standard Deviation; UC, Usual 
Care (waitlist control).
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subjects who took part in Tele-Savvy. Likewise, we found a positive but non-significant trend (with small effect size) in 
the improvement of sleep quality symptoms of these participants. These results provide encouraging evidence that the 
Tele-Savvy intervention may be protective of worsening sleep quality and helpful in preventing or reducing insomnia 
symptoms.

Results were comparable to those found with other psychoeducational interventions. Caregivers who received the 
Resources for Enhancing Alzheimer’s Caregiver Health intervention, which provided educational materials on self-care 

Figure 1 [TOP] PSQI, and [BOTTOM] ISI by Group and Time Point.
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and a computerized telephone support system reported a non-significant improvement in their sleep quality.51 Similarly, 
caregivers in “Building Better Caregivers”, a 6-week behavioral intervention group workshop for stress reduction, self- 
efficacy, and social support, did not have an improvement in their sleep at 6 months post-intervention but had an 
improvement at 12 months post-intervention.52 Our results differ from those reported by Forney, Gajer, Williams, 
Schneider, Koenig, McCulle, Karlebach, Brotman, Davis, Ault, and Ravel53 who found that a video-based coping skills 
training intervention with added telephone coaching had no effect on subjective sleep quality. Similarly, caregivers who 
received the Interprofessional Virtual Healthcare Neighborhood (a 16-week online educational intervention) did not 
experience any significant changes in sleep quality or quantity, with both the intervention and the usual care groups 
experiencing reductions in their insomnia severity scores.54

It is possible that psychoeducation interventions like Tele-Savvy might improve caregiver sleep because it improves 
caregiver competence, reduces depressive symptoms and perceived stress, and improves caregiver self-care.26,27 

Table 3 Merged Tele-Savvy Results for PSQI and ISI

∆ 3m or 6m* BL Effect Size Paired t

Measure Time since TS N Mean SD Min Max N Mean (SD) dz p-value

PSQI BL (before TS) 80 6.40 3.93 0.00 17.00

3m (after TS) 63 5.97 3.76 0.00 17.00 63 −0.43 (2.78) −0.154 0.226

6m (after TS) 65 6.14 3.75 0.00 16.00 65 −0.32 (2.56) −0.126 0.313

MLM (time only): Time F(2, 130.3)=0.750, p=0.474
MLM: Group F(2, 78.6)=0.569, p=0.568; Time F(2, 126.8)=0.592, p=0.555; G-x-T F(4, 126.7)=0.390, p=0.815

ISI BL (before TS) 80 8.18 6.37 0.00 25.67

3m (after TS) 63 7.57 5.90 0.00 24.00 63 −0.49 (4.09) −0.119 0.348

6m (after TS) 65 7.17 5.76 0.00 22.00 65 −1.07 (3.46) −0.310 0.015

MLM (time only): Time F(2, 128.2)=3.064, p=0.050
MLM: Group F(2, 77.6)=1.289, p=0.281; Time F(2, 124.5)=3.983, p=0.021; G-x-T F(4, 124.4)=1.212, p=0.309

Notes: *Change scores ∆ computed using the measure at the specified time point minus the measure at baseline. 
Abbreviations: BL, Baseline; ISI, Insomnia Severity Index; PSQI, Pittsburgh Sleep Quality Index; SD, Standard Deviation.

Figure 2 [LEFT] PSQI and [RIGHT] ISI by Time since Receiving Tele-Savvy for all participants who received Tele-Savvy.
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Knowing how to care for the PLwD and feeling less stressed could enhance caregivers' ability to fall asleep quicker and 
have less wake after sleep onset.31 Moreover, Tele-Savvy focuses on self-care and discusses relaxation and yoga 
meditation, practices that have been shown to improve sleep in many studies.55–57 Practicing relaxation techniques 
during the day or before bed could have reduced caregivers’ stress level thus making it more conducive to sleep better.

While caregivers may be sleeping better due to feeling more competent, and less stressed and depressed, without the 
techniques of how to improve their sleep, there may be a floor effect regarding how much improvement can result from 
psychoeducational interventions as exemplified in this study with caregivers still having poor sleep quality, on average, at 
the end of the intervention. Since disturbed sleep is so pervasive in the caregiving population, sleep education and 
behavioral sleep techniques should be integrated into caregiver psychoeducational interventions. For example, a four- 
session behavioral intervention delivered either in a group setting or individually which consisted of sleep hygiene, 
stimulus control, sleep compression strategies, education about community resources, stress management, and techniques 
to reduce PLwD disruptive behaviors, resulted in improved sleep quality and sleep efficiency for caregivers immediately 
after the 3-months intervention.58 A similar behavioral sleep intervention for caregivers combining relaxation, stimulus 
control, and sleep hygiene with personal goal setting also resulted in improved subjective sleep quality post-intervention, 
but the effect was not statistically significant.59

There were limitations to the study. The study used subjective self-reported assessments for sleep over the past week 
or month. It did not assess sleep daily via diary, so may miss the variability often reported in caregiver sleep. Also, 
objective assessment of sleep quality metrics such as from actigraphy could have allowed for broader assessment of 
caregiver sleep.

Conclusion
This study provides evidence that Tele-Savvy, a psychoeducational intervention, can reduce insomnia and protect 
caregivers from worsening sleep quality. Researchers should continue to test the effect of psychoeducational interven-
tions on sleep outcomes and incorporate behavioral sleep education into psychoeducational interventions being devel-
oped for caregivers.
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