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Abstract

Background: Sleep fragmentation is common among those with advanced serious illness. Nonpharmacological
interventions to improve sleep have few, if any, adverse effects and are often underutilized in these settings.
Objective: We aimed to summarize the literature related to nonpharmacological interventions to improve sleep
among adults with advanced serious illness.
Methods: We systematically searched six electronic databases for literature reporting sleep outcomes associated
with nonpharmacological interventions that included participants with advanced serious illness during the
period of 1996–2016.
Results: From a total of 2731 results, 42 studies met the inclusion criteria. A total of 31 individual interventions
were identified, each evaluated individually and some in combination with other interventions. Twelve of these
studies employed either multiple interventions within an intervention category (n = 8) or a multicomponent
intervention consisting of interventions from two or more categories (n = 5). The following intervention cate-
gories emerged: sleep hygiene (1), environmental (6), physical activity (4), complementary health practices
(11), and mind–body practices (13). Of the 42 studies, 22 demonstrated a statistically significant, positive
impact on sleep and represented each of the categories. The quality of the studies varied considerably, with 17
studies classified as strong, 17 as moderate, and 8 as weak.
Conclusions: Several interventions have been demonstrated to improve sleep in these patients. However, the
small number of studies and wide variation of individual interventions within each category limit the gener-
alizability of findings. Further studies are needed to assess interventions and determine effectiveness and
acceptability.
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Introduction

Sleep fragmentation is associated with increased
morbidity and decreased quality of life, as well as in-

creased use of healthcare services.1,2 In patients with ad-
vanced serious illness, sleep is often disrupted due to the
underlying condition or comorbidities, including cancer,3

renal failure,4 pulmonary disease,5 coronary artery disease,6

congestive heart failure,7 or dementia.8 Poorly controlled

symptoms of pain, dyspnea, fatigue, anxiety, or depression
significantly impact sleep quality in these patients.9–11 Simi-
larly, insomnia can increase the intensity of these symptoms
and further complicate symptom management.1 The medical
treatments for these serious illnesses often unfavorably affect
sleep.12

The practices of institutions and clinicians also impact
sleep. For patients who are hospitalized or are in an institu-
tionalized setting, environmental factors that hinder restful
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sleep include high levels of nighttime noise and light, low
levels of daytime bright or natural light, lack of daytime
activity, and nighttime treatments or assessments.13

The management of sleep disturbances is as complicated
as these multiple etiologic factors. The adverse effects of
long-term hypnotic use are well documented, highlighting
the need for nonpharmacological interventions.14 Clinical
guidelines suggest avoidance of benzodiazepines15,16 and
nonbenzodiazepine sedative–hypnotics.17

Nonpharmacological approaches such as cognitive behav-
ioral interventions, sleep hygiene, and environmental inter-
ventions, are increasingly being used because there is little or
no risk of adverse effects and result in more sustained effects
than medications.18 There is mounting evidence of these in-
terventions’ efficacy with patients in the early stages of a se-
rious illness,19 and with cancer survivors20 is cited in the
guidelines of major professional associations.1,21 The evidence
of the treatments’ effectiveness in those with advanced illness,
however, is not clearly delineated in the literature.

The objective of this integrative review is to summarize the
existing international literature related to nonpharmacological

interventions to improve sleep and circadian rhythms among
adults with advanced serious illness. The intent is to evaluate
the extent and nature of the available evidence concerning
both single- and multicomponent nonpharmacological inter-
ventions, as well as to outline potential directions for future
research.

Methods

We performed systematic reviews of several electronic
databases (Medline Complete, Cumulative Index to Nursing
and Allied Health Literature, Wiley Interscience, Ageline,
Academic Search Premier, and AMED). Table 1 provides an
example of the Boolean/Phrase that details the key words and
MESH terms, as well as the limits employed in the search.
Table 2 outlines our inclusion and exclusion criteria. This
search resulted in a total of 2525 articles. We supplemented
this with a hand search of reference lists from relevant lit-
erature reviews22–24 and all sleep studies that were cited in
the Oncology Nurses Society’s ‘‘Putting Evidence into
Practice’’ website,21 resulting in an additional 206 articles.

The process of article selection is presented in a PRISMA
flow diagram (Fig. 1). After the duplicates were removed
(1099), the titles and abstracts of 1642 articles were evalu-
ated, resulting in 99 articles remaining for full review. Of
these, a final data set of 42 articles met the study’s criteria.

The characteristics of included studies (Table 3) were
summarized by two research assistants (N.W. and A.B.) and
then reviewed by two investigators (E.C. and R.Z.). The
Quality Assessment Tool for Quantitative Studies, developed
by the Effective Public Health Practice Project, was used to
critically appraise each study (Table 4).25 Each study was
classified based on overall global rating of the methods, in-
cluding selection bias, study design, confounders, blinding,
data collection methods, and withdrawals/dropouts. Each
criterion was rated as strong, moderate, or weak. We con-
sidered studies to be of high quality if none of the criteria was
weak, of moderate quality if there was only one weak rating,

Table 1. Search Boolean/Phrase

(Medline Complete Example)

AB (Sleep OR insomnia OR ‘‘sleep wake disturbances’’
OR ‘‘Circadian Rhythm’’ OR ‘‘‘‘sleep wake cycle’’ OR
‘‘sleep wake disorders’’ OR ‘‘biological clocks’’ OR
‘‘sleep phase) AND TX (Palliative OR hospice OR
terminal Or end-of-life OR ‘‘advanced stage’’ OR ‘‘ad-
vanced serious illness’’ OR end-stage’’ OR ‘‘advanced
life limiting illness’’) AND TX (Non-pharmacological
OR light OR noise OR education OR temperature OR
‘‘physical environment’’ OR facility OR window OR
comfort OR ergonomics) AND TX intervention

Limiters: English language, All Adults (19+), Years January
1996-December 2016, Academic journals

Table 2. Inclusion and Exclusion Criteria

Inclusion Exclusion

English language publications irrespective of the country
was conducted

Intervention studies published in peer-reviewed journals Systematic reviews, dissertations, presentation abstracts,
brief reports, letters to the editors

Nonpharmacological interventions Model of care (e.g., palliative care team) as an intervention
instead of a specific intervention

Experimental or quasi-experimental studies Single case studies or studies with a cross-sectional design
Adult participants with advanced or serious illness, that is,

there is no cure for their illness, general health and
functioning decline, and treatments begin to lose their
impact. This includes advanced cancer, moderate-to-late
state Alzheimer’s Disease/dementia, end-stage renal dis-
ease, and those receiving palliative, long-term care, or
hospice services at home or in a nursing home. For those
with cancer, ‘‘advanced,’’ recurrent, metastatic (such as
stage IV prostate, breast, head/neck, or colorectal cancer,
and stages IIIB or IV lung cancer)

Cancer patients in remission or considered a survivor
without expectation of recurrence

Any setting, including palliative care or hospice Simulated healthcare setting
Sleep as a subjective (self-reported) or objective outcome

(primary or secondary)
Sleep not measured with tools
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and weak if there were two or more weak ratings. Any con-
flicts were resolved among all team members. In the data
extraction process each member re-read each study and de-
veloped an initial list of codes for the intervention type. The
interventions were grouped into categories based on con-
sensus among the team members.

Results

There was extensive variation among the studies in design,
population, setting, measurement of sleep, inclusion of other
outcomes, and interventions employed. Table 3 provides a
summary of the characteristics of the 42 included studies and
Table 4 provides the methodological ratings.

Types of studies, settings, and samples

Most studies (25) used a randomized control trial (RCT)
design; however, six were feasibility studies. Three of the
RCTs had a cluster design—either by facility or by unit. The
next largest category included studies employing a pre–post
design (17), with most (10) using a single group.

Intervention settings varied from community-based care
(outpatient clinics: 15, home: 8), to institutional care (long-
term care facilities: 11, hospital: 4, or hospice/palliative care:
4). Most studies (21) were conducted in the United States; the
others were from Europe (16), Asia (5), or Canada (4).
Sample sizes varied from 9 to 277 participants, with a mean
of 68.9 and a median of 57.

FIG. 1. PRISMA flow diagram.
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The samples’ demographics were fairly homogenous:
Most participants were older (mean age *71.4), female
(86% of studies), and Caucasian (37% of studies of those that
listed participant race). Most studies (26) recruited partici-
pants who had cancer, with several focusing on those with
breast (6), lung (3), or head and neck (1) cancer; the re-
mainder included patients with various types of cancers (16).
Most studies of those with cancer focuses exclusively on
those with advanced or metastatic disease (19); however,
some studies included participants in both advanced and
nonadvanced stages of cancer (10). The other studies targeted
those with dementia (11) or end-stage renal disease (2). Al-
though we developed specific criteria defining ‘‘advanced
serious illness,’’ it was not always possible to determine the
actual stage of illness because some authors referred to ‘‘later
stage,’’ ‘‘terminal,’’ or ‘‘no longer receiving treatment.’’

Outcome measures

Sleep was measured in various ways, generally using valid
and reliable tools. Twenty-one studies used wrist actigraphy,
with one also employing polysomnography in a subset of
participants.26 Among the studies using self-reporting tech-
niques, most used valid and reliable tools such as the Pitts-
burgh Sleep Quality Index (11), Epworth Sleepiness Scale
(3), or the Verran and Snyder-Halpern Scale (3).

Many studies (10) included a sleep diary to document
adherence to an intervention and/or record sleep quality.
Others relied on symptom scales that included at least one
item addressing sleep (e.g., Symptom Numeric Rating Scale).
Most studies (31) included measurement of other related
symptoms, such as fatigue, depression, anxiety, pain, well-
being, and quality of life.

Table 4. Quality Appraisal of Included Articles

Selection
bias

Study
design Confounders Blinding

Data
collection

method
Withdrawals
and dropouts Global rating

Alessi et al.43 3 1 1 2 1 1 2
Alessi et al.28 1 1 1 2 1 1 1
Birocco et al.60 3 2 3 2 3 3 3
Cheville et al.39 1 1 1 2 1 2 1
Dowling et al.31 1 1 3 2 1 1 2
Dowling et al.37 1 1 1 1 1 1 1
Ducloux et al.51 1 1 3 3 1 3 3
Espie et al.44 1 1 1 2 1 1 1
Fetveit et al.34 1 2 3 2 1 1 2
Fetveit et al.35 1 2 3 2 1 1 2
Fetveit et al.36 1 2 3 2 1 1 2
Feng et al.56 1 1 2 3 1 1 2
Fleming et al.45 1 1 1 2 1 1 1
Innominato et al.64 1 2 2 2 1 2 1
Karaday et al.66 1 2 1 1 1 1 1
Kwekkeboom et al.46 2 2 2 2 2 2 1
Low et al.47 2 1 1 2 2 1 1
Rasmussen et al.65 2 1 2 1 1 2 1
McCurry et al.27 3 1 1 2 1 1 2
McCurry et al.29 1 1 1 2 1 2 1
McCurry et al.67 1 1 1 2 1 2 1
Milbury et al.54 2 2 1 3 1 2 2
Milbury et al.55 3 2 1 3 1 2 3
Milbury et al.48 3 1 1 2 1 3 3
Mosher et al.49 3 1 1 2 1 1 2
Ouslander et al.26 1 1 1 2 1 2 1
Palesh et al.50 2 1 3 2 2 1 2
Park et al.63 1 2 1 2 1 1 1
Plaskota et al.52 2 2 1 2 1 3 2
Royer et al.32 3 2 3 1 2 1 3
Savard et al.42 2 1 1 2 2 1 2
Simeit et al.30 2 2 3 2 2 1 2
Sloane et al.33 2 1 1 2 1 1 1
Soden et al.58 2 1 2 3 1 1 2
Swenson et al.40 3 2 2 3 2 3 3
Tang et al.59 3 1 2 1 1 2 2
Tang et al.41 2 1 3 2 1 2 2
Tsay and Chen57 1 1 1 2 1 1 1
Toth et al.61 3 1 3 3 1 1 3
Vilela et al.53 3 2 2 2 3 2 3
Weze et al.62 2 2 1 2 1 3 2
Young-McCaughan et al.38 3 2 1 2 1 2 2
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Quality assessment risk of bias in included studies

As illustrated in Table 4, the quality of the studies varied
considerably, with 17 studies classified as strong, 17 as mod-
erate, and 8 as weak. Among the last group, five of the eight
studies were feasibility studies. Of the 25 studies with at least
one weak rating among the 6 criteria, 12 studies were weak due
to their selection bias (12) and/or controlling for potential
confounders (11). Seven studies had a high risk of detection
bias (no blinding or participants and/or assessors), and seven
reported a high level of withdrawals and/or dropouts. Nearly
all (40) used valid and reliable tools for data collection.

Study findings by category of intervention

The individual interventions are listed in Table 3. A cat-
egorization of the interventions emerged from our synthesis:
sleep hygiene (1), environmental (6), physical activity (4),
complementary health practices (11), and mind–body prac-
tices (13). There were a total of 21 individual interventions;
15 studies employed either a combination of interventions
within a specific category of intervention (8) or a multi-
component intervention consisting of two or more categories
of nonpharmacological interventions (7).

The quality assessment by category demonstrated that
most (88%) of the 18 high-quality articles were evenly di-
vided among three intervention categories: complementary,
mind–body practice, and multicomponent. Most (71%) of the
moderate-quality studies were evenly divided among the
categories of complementary, mind–body practices, and en-
vironmental. Of the eight weak-quality studies, four were
mind–body practices, two were complementary, one was
physical activity, and one was environmental.

Of these 42 studies, 22 nonpharmacological interventions
demonstrated a statistically significant positive impact on
sleep (Table 3). These 22 individual interventions re-
presented all categories: sleep hygiene (1), environmental
(2), physical activity (3), complementary health practices (7),
mind–body practices (4), and multicomponent (5). Another
four studies reported a positive, although nonsignificant,
trend for sleep outcomes.

Sleep hygiene (1). Only one study evaluated sleep hy-
giene strategies as an individual intervention and found fa-
vorable results among adults with dementia in an assisted
living facility.27 Five studies included sleep hygiene as part
of a multicomponent intervention.26,28–30

Environmental (6). Six studies, all conducted in long-
term care facilities, (three RCTs and three pre–post single
group design) focused on increasing light exposure,31–36 and
another five studies included it as part of a multicomponent
intervention.26,28,29,37 Two studies reported an increase in
nighttime sleep, whereas three studies did not; whereas in a
sixth study, bright light exposure during the day did not re-
duce daytime sleep and waking.

Physical activity (4). One study did not find improved
sleep for a rehabilitation program for those with cancer38 while
the other three studies found positive results for walking,
aerobic exercise, and strength training.39–42 One multicom-
ponent study of exercise in combination with sleep hygiene
also had a significant positive effect on nighttime sleep.43

Mind–body practices (13). In these interventions, the
participant takes an active role in the implementation of the
strategy. Three RCTs employing cognitive behavioral ther-
apy (CBT) significantly improved sleep,42,44,45 The fourth
study of CBT, without positive findings, was a one-group
feasibility study.46 Another set of four studies evaluated ex-
pressive writing, and none was associated with improvement
in sleep outcomes.47–50 Two small studies demonstrated the
feasibility of relaxation techniques—deep breathing/somatic
tension release51 and hypnotherapy52—in patients with ad-
vanced metastatic cancer. A third study testing a relaxation
training found a positive trend for sleep outcomes.53 Two
types of yoga, Tibetan54 and Vivekananda,55 were found to
be feasible for caregiver/patient couples, but only the care-
givers reported improved sleep.

Complementary health practices (11). These practices
include approaches that have developed outside of main-
stream Western medicine and are administered or re-
commended by a practitioner, as well as dietary, nutritional,
or externally applied supplements. Of the 11 studies, nearly
all incorporated some type of touch therapy. Among the six
RCTs, four resulted in significant positive sleep findings from
the use of acupuncture,56 acupressure,57 or massage with
aromatherapy.58,59 The other studies reported a nonsignifi-
cant, positive trend for better sleep outcomes among those
receiving Reiki,60 massage,61 gentle touch,62 and hand
massage with aromatherapy.63 However, two of these studies
did not have a control group.60,62 One study of melatonin
reported significant positive results among women with
metastatic cancer, and another found no effect in those with
various types of stage IV cancer.64,65 Finally, participants
who received baby oil on their skin to reduce pruritus of end-
stage renal disease (ESRD) demonstrated a significant im-
provement in sleep, compared with a control group.66

Multicomponent interventions (7). Six of the seven
multicomponent studies were RCTs, including five with an
environmental component. Three studies demonstrated sig-
nificant positive nighttime sleep outcomes when environ-
mental components were combined with sleep hygiene28,29

and physical activity.67 Combining environment components
with melatonin was associated with improved daytime sleep
and activity.37 One RCT combining physical activity and
sleep hygiene was positively associated with increased
nighttime sleep,43 whereas another RCT that included
physical activity, sleep hygiene, and an environmental
component found no significant improvement in sleep.26 One
study using both sleep hygiene and the mind–body practice of
relaxation demonstrated positive sleep results.30

Discussion

Although the use of nonpharmacological approaches to
improve sleep in adults with advanced serious illnesses is
becoming more common, very little data are currently
available to guide such interventions. This systematic review
found only 42 studies that included or targeted participants
with advanced serious illness, consistent with others who
have also noted this paucity of sleep intervention studies.68

For most types of intervention, we identified only one
study. Some were feasibility studies (6) and/or did not
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include a control/comparison group (10). The inclusion of
studies of poor quality (8), as well as a study population in
which the majority of the patients were either those with
cancer (26) or dementia (11), limits the generalizability of the
findings to those with other advanced illnesses. Also, nearly a
third (10) of cancer studies included those at various stages,
thus, limiting their application to those with advanced cancer.

Although most used valid and reliable measures of sleep,
the variation in outcome metrics makes comparisons among
studies challenging. The studies also included other types of
symptoms (depression, anxiety, etc.), but did not include
these based on recognized symptom clusters that include
sleep.69 No studies addressed the patient’s view of the in-
tervention.

Because there were so many different individual interven-
tions, we categorized the interventions to assist us in finding
trends that may guide practice and future research. Among the
six categories, two (exercise and mind–body practices) require
the active involvement of the person. CBT was found in this
review and others to lead to better sleep70,71 including those
with cancer,72 whereas relaxation and yoga had mixed results.
Despite the effectiveness of many of these interventions in
other, less ill, populations,71 those within these two categories
of ‘‘active’’ interventions seem to have limited applicability to
those in the later stages of advanced serious illness. Depending
on the type and stage of a patient’s serious illness, physical
and/or cognitive barriers may inhibit these activities.

The other four categories included mostly passive inter-
ventions administered by staff or family caregivers. All 11
studies employing environmental (light) interventions were all
conducted in long-term care facilities among those with de-
mentia. The rest–activity rhythm disturbances in dementia may
have influenced the mixed results (positive for two of six single
environmental interventions and three of five multicomponent
interventions). It is difficult to compare results among studies
because the light intervention varied and thus, it remains un-
clear which specific light delivery strategy is optimal.37,23

Environmental interventions seem to be the easiest inter-
ventions to implement in patients with advanced serious illness
because implementation does not require much effort on the
part of the patient. Yet these interventions may require alter-
ations to the current physical environment or the development
of custom products or systems by experts.73 Changing prac-
tices in institutional settings is not a simple process as quality
improvement studies have demonstrated the need for consis-
tent staff feedback to sustain practice changes.74,75 Making
environmental changes in the home care environment is also
difficult since it may disrupt other family routines.

This is also true for sleep hygiene practices. Depending on
the functional status of the person with advanced serious
illness, staff or family caregivers may be required to imple-
ment the intervention. The only study utilizing sleep hygiene
education as a single intervention was a training program for
staff. Consistent with national guidelines,69 sleep hygiene
was combined with other interventions in five studies in
which four demonstrated positive results. Other single in-
terventions in this review may have benefitted from including
sleep hygiene, particularly because it is considered a standard
treatment for insomnia.18 Moreover, sleep outcomes may
have been affected because some studies did not control for
several of the most critical environmental components of
sleep hygiene (the noise, light, and temperature levels of the
ambient environment).

Complementary health practices generally do not require
active patient participation, and the results of the studies were
mostly positive, suggesting that complementary health
practices may be the most promising individual category of
nonpharmacological intervention in adults with advanced
illnesses. All of the studies in this category were implemented
with cancer patients. These interventions may effectively
promote sleep by encouraging relaxation and/or reducing
negative emotions that may interfere with sleep.76

Although multicomponent interventions are recommended
over single treatments,1 such interventions made up only 7 of
the 42 studies in this review. Given the likely multifactorial
etiology of sleep disturbance, it would make sense that these
interventions would be the most effective. Light therapy and
sleep hygiene were the most common elements in the mul-
ticomponent studies reporting positive sleep outcomes.

In conclusion, despite the limitations, this review provides
preliminary support for passive interventions (environmen-
tal, complementary, and multicomponent) because these re-
sulted in the most significantly positive sleep outcomes.
However, environmental (light) interventions were only
tested in patients with dementia, whereas complementary
interventions were only tested in those with cancer (Table 5).
Neither were tested in patients with ESRD. Interventions in
the physical activity and mind–body practices categories
differed considerably and did not have enough evidence to
support their use.

Future research

The general low quality of the evidence in this review
points to the need for more studies with adequate sample
sizes and standardized methodology to determine statistical

Table 5. Intervention Type and Positive Finding By Diagnosis

Intervention type

Diagnosis Sleep hygiene Environmental Physical activity Mind–body Complementary Multicomponent Totals

Cancer—breast 0 0 0 2/5 0/1 0 2/6
Cancer—lung 0 0 0 1/2 1/1 0 2/3
Cancer—other/

mixed
0 0 3/4 3/7 2/5 1/1 9/17

Dementia 1/1 2/6 0 0 0 3/4 6/11
Other 0 0 0 0 2/3 1/2 3/5
Totals 1/1 2/6 3/4 6/14 5/10 5/7 42
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significance. Many of the research studies identified in this
review were feasibility studies showing promising results
that require more rigorous testing before widespread adop-
tion. Additional work is needed to address clinical relevance
and which interventions can be reasonably applied in all
types of palliative care settings—both institutional and
community based. Given the high refusal and attrition rate
found in several studies, the treatment preferences of those
with advanced serious illness need to be a priority in future
studies. Because the functional level of those with ad-
vanced serious illness may also affect this, more research is
needed to evaluate passive interventions (environmental,
complementary, and multicomponent employing these as
well as sleep hygiene strategies). Interventions that im-
proved sleep in one population (such as environmental in-
terventions in those with dementia and complementary
health practices in those with cancer) should be tested in
other populations. Clearly more research is also needed
among those with ESRD.

Some negative results may be a result of the researchers,
including all persons with a particular advanced serious ill-
ness instead of targeting those with a known sleep prob-
lem.33–36 Thus, future research should only include those
with sleep disturbance, preferably documented with objec-
tive measurements.

Future studies should consider how these interventions are
delivered.77 There has been considerable research regarding
bright light therapy; however, the expense or application of
light boxes and overhead lighting make many such tech-
niques impractical. Lamps that emit the appropriate spectrum
of light to affect circadian rhythms should be tested in the
home environment in those with advanced serious illness.78
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