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Abstract

OBJECTIVES—To describe sleep patterns in older adults living in assisted living facilities
(ALFs) and to explore the relationship between sleep disturbance and quality of life, functional
status, and depression over 6 months of follow-up.

DESIGN—Prospective, observational cohort study. SETTING: Eighteen ALFs in the Los
Angeles area. PARTICIPANTS: One hundred twenty-one ALF residents aged 65 and older (mean
age 85.3, 86% female, 88% non-Hispanic white).

MEASUREMENTS—Data were collected at baseline and 3 and 6 months after enrollment. Data
collected were demographics, physical and cognitive functioning, depression, quality of life,
comorbidities, medications, and subjective (i.e., questionnaires) and objective (i.e., 3 days and
nights of wrist actigraphy) measures of sleep.

RESULTS—Sixty-five percent of participants reported clinically significant sleep disturbance on
the Pittsburgh Sleep Quality Index, and objective wrist actigraphy confirmed poor sleep quality. In
regression analyses including sleep variables and other predictors, more self-reported sleep
disturbance at baseline was associated with worse health-related quality of life (Medical Outcomes
Study 12-item Short Form Survey Mental Component Summary score) and worse depressive
symptoms five-item Geriatric Depression Scale at follow-up. Worse nighttime sleep (according to
actigraphy) at baseline was associated with worse activities of daily living functioning and more
depressive symptoms at follow-up.

CONCLUSIONS—Sleep disturbance is common in older ALF residents, and poor sleep is
associated with declining functional status and quality of life and greater depression over 6 months
of follow-up. Studies are needed to determine whether improving sleep in ALF residents will
result in improvements in these outcomes. Well-established treatments should be adapted for use
in ALFs and systematically evaluated in future research.
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Older people increasingly reside in assisted living facilities (ALFs) when they are unable to
live independently but do not require nursing home (NH)-level care.! The specific services
offered at ALFs are somewhat variable but typically include congregate meals,
housekeeping, and personal care assistance. ALFs typically provide private or semiprivate
rooms. ALF residents typically function more independently than nursing home residents
and have greater autonomy in their daily living. Estimates of the number of ALFs vary
considerably based on how facilities are defined, ranging from 11,500 to 50,000 facilities
nationwide. The reported number of ALF residents in the United States varies from 611,000
to more than 1 million.23 Evidence suggests that ALF residents are at a vulnerable period in
their lives, with a high risk for further functional decline and subsequent nursing home
placemené;“'5 24% to 40% of ALF residents are discharged to a long-term care facility
annually.

A growing literature suggests that sleep disturbance is common in older people and is a
significant risk factor for poor health, functional impairment, falls, depression, poor quality
of life, and mortality in independently living and institutionalized older people.’”-11
Although sleep impairment in the ALF setting has not been well studied, the few published
studies have found that insomnia and daytime sleepiness have a significant negative effect
on functioning.1213 A cross-sectional pilot study found that ALF residents had more-
fragmented nighttime sleep than home-dwelling older adults.2* In addition, the age and
health status of ALF residents places them at high risk for sleepdisturbance and sleep
disorders. Numerous studies demonstrate that longer sleep onset latency, more nighttime
wakefulness, less deep sleep, earlier morning awakening, and more daytime napping are
associated with advancing agel>19 and that most primary sleep disorders (e.g., sleep apnea,
restless legs syndrome) increase in prevalence with age as well.2921 A prospective,
observational cohort study was performed in older people residing in ALFs in the Los
Angeles area. The purpose of this study was to describe sleep patterns in older people
residing in ALFs and to determine whether sleep disturbance is associated with a decline in
quality of life, functional status, and depression over a 6month follow-up period. It was
hypothesized that poor self-reported sleep quality, disrupted nighttime sleep, and excessive
daytime sleeping (according to actigraphy) would be common in ALF residents; abnormal
sleep—wake patterns at baseline (more daytime sleeping, less nighttime sleep) would be
associated with worse quality of life, more functional impairment, and more depression at
baseline; and sleep disturbance at baseline would be associated with quality of life,
functional status, and depression at 3 and 6 months of follow-up.

METHODS
Study Design and Setting

The study design was a prospective, observational cohort study in older people residing in a
sample of ALFs located in the Los Angeles area. Eighteen ALFs participated in the study.
All but one facility were licensed by the state of California, and all but one facility were
proprietary for-profit facilities. The number of beds in the ALF’s ranged from 60 to 239. All
facilities offered congregate meals, housekeeping, laundry, and transportation services.
Participant recruitment was performed between April 2006 and March 2008. The Veterans
Affairs Greater Los Angeles Healthcare System institutional review board approved all
research methods. Written informed consent was obtained from all participants.

J Am Geriatr Soc. Author manuscript; available in PMC 2012 June 18.
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Participants

The study was introduced to residents of participating ALFs during a 30-minute presentation
about sleep research during which the principal investigator (CA) explained the study.
Residents aged 65 and older were invited to participate. Residents were excluded from
participation if they were unable to communicate with research staff (e.g., had aphasia or
were unable to speak sufficient English to complete study measures) or were unable to
provide informed consent.

Sleep Measures

Subjective sleep quality was assessed using the Pittsburgh Sleep Quality Index (PSQI).22
The PSQI is an 18-item questionnaire that includes subscales to estimate subjective sleep
quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of
sleeping medication, and daytime dysfunction (score range 0-21; scores >5 indicate sleep
disturbance). In this study, a three-subscale scoring system that has superior psychometric
properties to the original seven-subscale version was used.23 The PSQI format asked
participants to answer questions regarding their sleep over the previous month. Three
questions were added to the PSQI to query specifically about noise, light, or other people
causing awakenings from sleep, because these factors disrupt sleep in institutional settings
such as nursing homes and hospitals.242% These additional items were not included in the
scoring of the PSQI.

Participants were screened for sleep-related disorders common in older people, including
sleep-disordered breathing (sleep apnea), using the Berlin Sleep Apnea Questionnaire,28 and
restless legs syndrome (RLS, an unpleasant urge to move the legs when at rest while awake,
generally in the evening), using a four-item RLS scale.2” The Berlin scale results in a
dichotomous score of high versus low risk for sleep-disordered breathing. The RLS scale
was converted into a dichotomous variable indicating the presence or absence of RLS
symptoms.

To obtain an objective measure of sleep, participants wore a wrist actigraph (Octagonal
Sleep Watch-L, Ambulatory Monitoring, Inc, AMI, Ardsley, NY) on their dominant arm
(unless paralyzed or otherwise unable to use the dominant arm) for 3 consecutive days and
nights. Raw actigraphy data (1-minute epoch length) was reviewed visually to eliminate
technical (i.e., device failure) and situational (i.e., device was removed) artifact before
scoring sleep using a validated algorithm within commercially available software (Action4
software, AMI). Here variables from automatic sleep scoring are reported using time above
threshold (TAT; default algorithms), based on prior literature28-30 and data comparing
actigraphy with standardized observations of sleep—wake from prior work. Participants were
asked to record their bedtime and rise times each day the actigraph was worn to determine
nighttime and daytime periods for scoring and analysis.

Functional Status, Quality of Life, and Depression Measures

Functional status was measured according to self-report using the Personal Self-
Maintenance scale.3! Scores were calculated for activities of daily living (ADLSs, score range
0-7) and instrumental activities of daily living (IADLs, score range 0-8). Questions about
ADLs ask participants about whether they need assistance for eating, dressing, grooming,
bathing, transferring in and out of bed, mobility, and continence. Questions about IADLs ask
participants about whether they need assistance using the telephone, getting to places out of
walking distance, shopping, preparing meals, doing housework, doing laundry, taking care
of their medicines, and managing money.

J Am Geriatr Soc. Author manuscript; available in PMC 2012 June 18.
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The Medical Outcomes Study 12-item Short-form Health Survey (SF-12),32:33 was used as a
measure of health-related quality of life. The SF-12 consists of two subscales: the physical
component summary score and the mental component summary score (scores for each
subscale range from 0-100; higher scores indicate better functioning).

The five-item version of the Geriatric Depression Scale3* (GDS-5; range 0-5; scores =2
suggest depression) was administered to assess symptoms of depression.

Other Demographic and Clinical Measures

Procedures

Basic demographic information was recorded for all participants, including age, sex,
ethnicity, and length of stay in the ALF. Cognitive functioning was measured using the
Mini-Mental State Examination (MMSE; a 20-item measure of general cognitive
functioning assessing five cognitive domains; score range 0-30; score 024 suggests
cognitive impairment).3> Medical comorbidity was assessed in two ways. First, a self-report
questionnaire3® modeled after the Charlson Comorbidity Index3” was used (16-item
comorbidity questionnaire, range 0-32, higher scores indicating greater comorbidity).
Because the Charlson index does not include some conditions that are common in older
adults (e.g., hypertension), a method employed in other studies as a proxy for medical
burden was also used, the total number of medications taken.38:39

To obtain medication data, participants were asked to record all medications they took
during the days and nights that the actigraph was worn. For participants who received their
medications from ALF staff (n = 22), medication data were abstracted from the facilities’
medication log(s). Medications taken in the evening or night with known sedating properties
(including sedative-hypnatics, sedating antide-pressants, sedating antipsychotics, and other
sedating agents) were identified for each participant as medications probably used for sleep.

After enrollment, each participant completed a baseline assessment. This assessment
included 3 days and nights of wrist actigraphy and a battery of self-report questionnaires
(described above). Follow-up assessments were conducted 3 and 6 months from the date of
enrollment. The follow-up assessments included all components of the baseline assessment.
Trained research personnel collected all data in the ALF.

Data Analysis

Actigraphy variables were averaged over the 3 days and nights of recording. Nighttime was
defined as the period between reported bedtime and reported rise time for each recorded
night. Conversely, daytime was defined as the period between reported rise time and
reported bedtime for each recorded day. Key actigraphy variables used in analyses were
nighttime hours asleep, nighttime percent sleep (hours asleep/hours between bedtime and
rise time), nighttime number of awakenings, and daytime hours and percent sleep (hours
asleep/hours between rise time and bedtime). Key self-reported sleep variables included the
PSQI total score and the dichotomous scores on the Berlin sleep apnea questionnaire (0 =
low risk, 1 = high risk) and the RLS symptom questionnaire (0 = no RLS, 1 = RLYS).

Data were analyzed using SPSS 16.0 (SPSS, Inc., Chicago, IL). Using univariate analyses
(Pearson correlations and £tests), relationships between the actigraphically estimated and
self-reported sleep measures (listed above); participant characteristics (age, sex, ethnicity,
comorbidity index, use of sleep medications); and measures of functional status (ADL,
IADL), quality of life (SF-12 physical and mental component summary scores), and
depression (GDS-5) were tested for. The sleep and descriptive variables with the strongest
relationships (using A<.10 as the cutoff) were then entered into regression models predicting
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functional status, quality of life, and depression to determine whether sleep variables
remained significant independent predictors of these outcomes when accounting for the
effects other significant variables. All variables with bivariate associations (based on /£<.10)
with the outcome were included in regression models unless two independent variables were
highly correlated (correlation coefficient >0.70) or represented overlapping measures (PSQI
total and subscale scores, total medications and Charlson comorbidity index). In such cases,
the variable with the strongest association with the outcome of interest was retained and the
other excluded. Those with high collinearity (reflected as tolerance <0.10) were investigated
further and excluded if regression coefficients changed dramatically when other independent
variables were removed from the model. All remaining variables were included in the final
regression models.

To assess whether baseline sleep was related to functional status, quality of life, and
depression over the 6-month follow-up period, the baseline regression models were repeated
using the follow-up values as independent variables and adding in the baseline value of the
variable of interest as a dependent variable (i.e., baseline scores were included as predictors
of follow-up scores). This allowed the relationship between baseline sleep and outcomes of
interest to be evaluated, controlling for the effect of baseline levels of that outcome. Again,
models were evaluated for collinearity (described above). For all statistical testing, £<.05
was used as the criterion for statistical significance.

Baseline Characteristics of Study Sample

One hundred twenty-one participants were enrolled in the study from the 18 participating
ALFs (Table 1). Seventyfour percent of participants had resided in the ALF for 2 years or
less. Mean scores on the ADL and IADL scales indicated dependency in approximately one
ADL and three IADLs, indicating mild to moderate functional impairment. Dependency was
reported most commonly for preparing meals (95%), shopping (56.2%), continence (51.2%),
housekeeping (39.7%), taking medications (33.1%), and laundry (32.2%). Nineteen percent
(n = 23) of participants scored in the cognitively impaired range on the MMSE (024), and
30% (n = 36) scored above the cutoff for depression on the GDS-5 (=2). Participant flow,
deaths, and other losses to follow-up over the course of the study are shown in Figure 1.

Self-Reported Sleep Quality

Descriptive information about self-reported and actigraphically measured sleep are shown in
Table 2. Fifty-eight (65%) participants had a total PSQI score greater than 5, reflecting
significant sleep disturbance. On the PSQI, the most commonly reported factors contributing
to trouble sleeping included waking up in the middle of the night or early morning (60.3%)
and the inability to fall asleep within 30 minutes (59.5%). Aside from these difficulties, the
most commonly reported factors contributing to trouble sleeping over the previous month
were getting up to use the bathroom (73.6%), noise (33.3%), and pain (32.2%). Based on
review of medication logs, 36% (n = 44) of participants took sedating medications in the
evening or night (presumably for sleep), most commonly benzodiazepines (n = 15, 12%).
Participants also used nonbenzodiazepine hypnotic agents (n = 10, 8%), antidepressants (n =
10, 8%), antihistamines (n = 6, 5%), anticonvulsants (n = 6, 5%), and other sedating
medications (n = 6, 5%).

Baseline Sleep Disturbance, Functional Status, Quality of Life, and Depression

Significant bivariate associations between sleep measures (Table 2), participant
characteristics (Table 1), and baseline functional status, quality of life, and depression are
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shown in Table 3. Subjective and objective measures of sleep were significantly correlated
with functional status, quality of life, and depression measures in bivariate analyses.

Baseline variables that were significantly correlated with each outcome variable (SF-12
mental and physical components, ADLs, IADLs, and GDS-5; Table 3) were considered for
inclusion in regression models using the procedure described above to develop the most-
appropriate model for each outcome. In these multivariable regression models, several
baseline sleep variables were associated with these outcomes. At baseline, high risk for RLS
(¢=-2.58; P=.01) and more nighttime awakenings (¢= —2.96; £=.004) were associated
with worse baseline quality of life based on the SF-12 mental component score (model-
adjusted coefficient of determination (/%) = 0.17, A<.001). High sleep apnea risk (£=2.25; P
=.03), greater daily dysfunction based on the PSQI (¢= -3.47; £=.001), and more
medications taken (= —2.25; P=.026) were associated with worse baseline quality of life
based on the SF-12 physical component score (modeladjusted /2 = 0.21, A<.001). Lower
nighttime percentage sleep (¢= 2.65, £=.009) was associated with worse base-ine ADL
scores (model-adjusted /2 = 0.09, £=.004), and higher MMSE scores (#= 3.47, P=.001)
were associated with better baseline IADL scores (model-adjusted /2 = 0.20, A<.001). More
sleep disturbance based on PSQI total score (= 2.49, £=.01) was associated with more
baseline depressive symptoms (model-adjusted #2 = 0.13, £=.001). No other predictors
were significant in these models.

Baseline Sleep Disturbance and Functional Status, Quality of Life, and Depression at 3-
and 6-Month Follow-Up

Using the regression models described above, baseline sleep measures and patient
characteristics were examined as predictors of 3- and 6-month outcomes. As expected,
baseline levels of each outcome measure were strong predictors of that same measure at 3-
and 6-month follow-up. Table 4 summarizes the regression models for each outcome at each
time point. In addition, higher PSQI daily dysfunction predicted poorer quality of life based
on SF-12 mental component scores at 6 months but not at 3 months. Lower percentage
nighttime sleep predicted lower ADL functioning at 3 and 6 months, worse self-reported
sleep quality, more nighttime awakenings (according to actigraphy), and high sleep apnea
risk predicted more depressive symptoms at 3 months, and worse self-reported sleep quality
and more nighttime awakenings (according to actigraphy) predicted more depressive
symptoms at 6 months. Female sex and more comorbidities at baseline were also significant
predictors of depression at 3 months. Sleep measures did not predict SF-12 physical
component scores at 3 (model-adjusted /2 = 0.43, A<.001) or 6 (model-adjusted /2 = 0.42,
P<.001) months or IADL functioning at 3 (model-adjusted /2 = 0.56, A<.001) or 6 (model-
adjusted /2 = 0.46, A<.001) months.

DISCUSSION

This prospective study of sleep in residents of ALFs in the Los Angeles area found that
sleep disturbance, based on self-report and objective wrist actigraphy, was common; nearly
two-thirds of participants reported symptoms of clinically significant sleep disturbance
based on a total PSQI score greater than 5. This rate of sleep disturbance is higher than
expected based on epidemiological studies of sleep in community-dwelling older adults.®
Not surprisingly, participants specifically noted difficulty falling asleep and staying asleep,
as well as getting up to use the bathroom, noise and pain as factors that commonly affected
their sleep. This probably reflects high rates of nocturia and chronic conditions that cause
pain, in addition to noises that are common in instutional settings at night. Although noise
resulting from the institutional environment (e.g., caregiving staff) appears to play an
important role in the disruption of sleep in older persons in nursing homes,2 in the ALF,
residents reported noises that are likely to disrupt sleep in a home setting such as traffic and
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neighbors. Although it is unclear from this study whether these residents suffered from poor
sleep before transition to the ALF or whether sleep problems developed after that transition,
some participants noted that the transition to the ALF facility coincided with the onset of
their sleep-related problems.

Approximately one-third of participants used a sedating medication in the evening, most
commonly benzodiazepines. These rates are consistent with community-based studies,
which show rates of hypnotic use ranging form 12% in a biracial community-dwelling
cohort*0 to 46% in adults aged 80 and older.#! Use of these medications (as a group) was
not associated with subjective or objective measures of sleep, quality of life, functional
status, or depression in the current study. There was not an adequate number of participants
on any particular class of sedating medications to test for a unique effect of medication
class. Given the possible risks of benzodiazepine medications in older adults,*? use of these
agents at night to help with sleep should be considered cautiously in ALF residents. Non-
pharmacological intervention studies have not been performed to address sleep problems in
ALF residents, so it is not clear whether these treatments can be adapted effectively for use
in ALF settings. Future studies will need to explore the best methods for addressing sleep
problems in ALF residents and to evaluate the effect of pharmacological and
nonpharmacological interventions on sleep in terms of their effect on important outcomes,
including depression, quality of life, and functional independence.

At baseline, sleep variables were related to multiple clinical measures in bivariate analyses.
Poor self-reported sleep quality and poor objectively measured sleep were as-sociated with
poorer quality of life, lower functional status, and higher levels of depression. When
regression models to account for clinical and sleep measures simultaneously were developed
and tested, it was found that sleep variables remained signifcant in most cases. In addition,
some sleep measures predicted qualtiy of life, functional status, and depression at 3- and 6-
month follow-up. The overall pattern of results suggests that daily dysfunction (as measured
according to the PSQI) and poor quality nighttime sleep (measured using wrist actigraphy)
were associated with lower quality of life at baseline. With the exception of PSQI daily
disfunction predicting lower SF-12 mental component scores at 6 months, these
relationships did not persist over time. RLS symptoms were related to baseline quality of life
but did not predict quality-of-life scores at 3- and 6-month follow-up. Nonetheless, RLS and
sleep apnea should be further explored in studies using objective monitoring of sleep
disorders to ascertain the true prevalence and severity of these conditions.

Poor-quality nighttime sleep at baseline, based on low nightime sleep percent (according to
actigraphy) was related to lower functioning (greater dependency in ADLS) at baseline and
at 3- and 6-month follow-up. Daily dysfunction (based on PSQI) at baseline was associated
with functional status only at 6 months. Sleep measures were not related to IADL
functioning at baseline or follow-up in regression models. As in prior research, participants
with worse cognitive functioning had greater IADL dependencies.*3

An important finding from this study was that poor self-reported sleep quality (based on
PSQI total score) at baseline was associated with more depressive symptoms at baseline and
at 3- and 6-month follow-up. This finding is consistent with other studies showing that poor
sleep predicts persistence of depression in older adults.** In addition, baseline nighttime
number of awakenings (based on actigraphy) was not an independent predictor of depression
at baseline, although it predicted depressive symptoms at 3- and 6-month follow-up. This
finding suggests that improving sleep quality has the potential to reduce future depressive
symptoms.

J Am Geriatr Soc. Author manuscript; available in PMC 2012 June 18.
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Taken together, these findings suggest that sleep has a strong bivariate association with
quality of life, functional status, and depression and that poor sleep may be a predictor of
subsequent decline in functional status and increase in depression. Because functional status
decline and depression are factors that can lead to nursing home placement and falls,5-47
improving sleep quality may delay these negative outcomes.

This study has several limitations, including the use of a nonrepresentative sampling method
and the exclusion of individuals who were not able to self-consent. These methods resulted
in underrepresentation of the more-impaired ALF residents, and the use of a presentation on
sleep reserach to identify potential participants may have contributed to oversampling of
those with sleep difficulties. Despite the probable oversampling of higher-functioning ALF
residents and those with sleep problems, sleep measures were still associated with declining
quality of life and greater depression over time, suggesting that poor sleep may be an
important area for intervention in ALF residents. In addition, because polysomnographic
recordings were not conducted and only self-reported measures of sleep apnea symptoms
were available, the prevelance of this disorder has probably been underestimated. Future
research should rely on objective measurements of sleep apnea, because the present study’s
findings suggest that this may be a significant problem in ALF residents.

In conclusion, subjective and objective evidence was found that sleep disturbance was
common in older people residing in ALFs. Sleep disturbance was associated with
impairments in functional status and other measures of quality of life in this setting. Perhaps
even more importantly, evidence was found that subjective and objective measures of sleep
disturbance at baseline were associated with functional status (ADLs) and depressive
symptoms at 3- and 6-month follow-up. These findings suggest that interventions targeting
improvement in sleep disturbance in older people residing in ALFs may lead to maintenance
of functional status and improvements in depressive symptoms over time. Although not
tested in the current study, these improvements in sleep may affect other important
consequences of decline in functional status, such as greater need for personal care
assistance and eventual nursing home placement. Future studies should develop
interventions that can be implemented within the ALF setting, with the goal of improving
sleep, quality of life, functional outcomes, and depression in these older adults.
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18 assisted living
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(Total of 2,168 beds)
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Enrolled
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—
Baseline data

N=121
(Actigraphy n=121)
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3-month follow-up
data*
n=115 (95.0%)
(Actigraphy n=108)

——

6-month follow-up

data
n=112 (92.5%)
(Actigraphy n=104)

Figure 1.

Participant flow through the study. 3-month follow-up data not available from two
participants who could not be reached, two who were too ill to complete the assessments,
one who withdrew from the study, and one who died. “6-month follow-up data not available
from two participants who refused to complete the assessment, three who withdrew from the
study, and four who died.
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Characteristics of Assisted Living Facility Residents at Baseline (N = 121)

Table 1

Characteristic Value
Age, mean = SD 85.3+6.5
Female, n (%) 87 (86)
Non-Hispanic white, n (%) 106 (88)
Years of residence in the assisted living facility, mean + SD 26+29
Charlson Comorbidity Index, mean + SD (range 0-32) 14+16
Number of medications taken, mean + SD *
Routine medications 6.3+£3.0
As-needed medications 04+0.8
Activities of daily living scale score, mean + SD (range 0-7) 6.3+0.7
Instrumental activities of daily living scale score, 53+15
mean + SD (range 0-8)
Mini-Mental State Examination score, mean SD (range 26.4+31
0-30)
g-ié()em Geriatric Depression Scale score, mean + SD (range 11+1.2
Medical Outcomes Study 12-item Short-Form Health Survey score,
mean + SD (range 0-100)
Physical Component Summary 38.1+12.1
Mental Component Summary 529+11.7

Page 13

*
Total number of routine and as-needed medications taken during the 3-day actigraphy recording period. Medication data were not available for

four participants.

SD = standard deviation.
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Table 2
Sleep Measures in Assisted Living Facility Residents (N=121)

Variable Value

Participant self-reported measures

Pittsburgh Sleep Quality Index score, mean + SD

Total (range 0-21) 8.0+43
Perceived Sleep Quality subscale (range 0-9) 33+24
Sleep Efficiency subscale (range 0-6) 22+21
Daily Disturbance subscale (range 0-6) 27+1.0
Restless legs syndrome, n (%) 14 (12)
High-risk score on the Berlin Sleep Apnea scale, n (%) 39 (32)
Taking sedating medications at night, n (%) * 44 (36)

Wrist actigraphy, mean + SD t

Nighttime total sleep time, hours 6.3+1.6
Nighttime sleep percent (hours asleep/hours from bedtime 7717
to rise time)

Nighttime number of awakenings 114 +5.0
Daytime total sleep time, hours 15+1.1
Daytime sleep percent (hours asleep/hours from rise time 10+8
to bedtime)

*
Medication data unavailable for four participants.

fNighttime defined as the interval from reported bedtime to reported rise time; daytime defined as the interval from reported rise time to reported
bedtime.

SD = standard deviation.
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Table 3

Relationships (A<.10) Between Descriptive and Sleep Variables and Measures of Functional Status, Health-
Related Quality of Life, and Depression at Base-line in Assisted Living Facility Residents (N=121)

Baseline Measure it P-Value

SF-12 Physical Component Summary score

Charlson Comorbidity Index -0.160 .08
Total number of medications taken -0.287 .002
Berlin Sleep Apnea scale, high-risk scores =3.14 .002
PSQI total score -0.186 .04
PSQI daily disturbance subscale score -0.376 <.001
Actigraphy: daytime sleep percent” -0.172 .06
SF-12 Mental Component Summary Score
Restless Legs Syndrome scale, positive responses =2.65 .02
PSQI score -0.228 .01
PSQI daily disturbance subscale score -0.267 .003
Actigraphy: number of nighttime awakenings? -0.316 <.001
Activities of daily living scale, total score
MMSE score 0.161 .08
PSQI daily disturbance subscale score -0.173 .06
Actigraphy: nighttime total sleep time? 0.191 .04
Actigraphy: percentage nighttime sleep? 0.271 .003
Instrumental activities of daily living scale, total score
Sex 7=-2.10 .04
Race or ethnicity (non-Hispanic white/all others) T=-249 .08
MMSE score 0.362 <.001
Actigraphy: nighttime total sleep time? 0.176 .05
Actigraphy: nighttime percent sleep? 0.291 .001
Actigraphy: nighttime number of awakenings? -0.248 .006
5-item Geriatric Depression Scale total score
Sex =1.87 .06
Charlson Comorbidity Index 0.174 .06
Berlin Sleep Apnea scale, high risk score 7=-225 .03
PSQI total score 0.268 .003
PSQI sleep efficiency subscale score 0.175 .06
PSQI perceived sleep quality subscale score 0.195 .03
PSQI daily disturbance subscale score 0.279 .002
Actigraphy: number of nighttime awakenings? 0.208 .02

*
Pearson correlations (/) used for continuous variables; #tests used for categorical variables.
7LDaytime defined as the interval from reported rise time to reported bedtime;

fNighttime defined as the interval from reported bedtime to reported rise time.
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PSQI = Pittsburgh Sleep Quality Index; MMSE = Mini-Mental State Examination.
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