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ABSTRACT
Objectives  Up to a quarter of the world’s population 
experience chronic pain, which, in addition to interfering 
with daily activities and waking function, is often 
associated with poor sleep. Individuals experiencing poor 
sleep are often encouraged to implement sleep hygiene 
strategies. However, current sleep hygiene strategies have 
not been developed considering the unique challenges 
faced by individuals with chronic pain and therefore they 
might not be as effective in this population. The aim of this 
scoping review is to map the state of the existing literature 
examining sleep hygiene strategies in individuals with 
chronic pain.
Design  This scoping review included a search of four 
online databases (Medline, Embase, PsycINFO and CINAHL) 
to identify articles examining the use of sleep hygiene 
strategies in populations with chronic pain.
Results  Thirty articles investigated at least one sleep 
hygiene strategy in individuals with chronic pain, with 
improvements to sleep reported for six sleep hygiene 
strategies (education, exercise, limiting alcohol use, 
limiting tobacco use, prebed state and sleep environment). 
However, the timing of these strategies was often not 
reported which limits the degree to which these strategies 
can be generalised for use as a presleep strategy.
Conclusion  This scoping review examined the existing 
literature focusing on sleep hygiene strategies for people 
with chronic pain. There are limitations to the methodology 
of the existing literature and gaps in our understanding of 
sleep hygiene strategies in some chronic pain conditions 
that must be addressed in future research before the 
effectiveness of these strategies can be understood.

INTRODUCTION
Chronic pain is pain existing or reoccurring 
for longer than 3 months and is multifac-
torial, having social, biological and psycho-
logical attributes.1 2 Globally, chronic pain 
is the leading cause of disability and disease 
burden,3 affecting between one-third and 
one-half of the population in the UK, the USA 
and Australia.4 In addition to the economic 
burden of chronic pain, there can be a signif-
icant personal cost. Difficulty in mobilisa-
tion, an increased likelihood of depression, a 
reduction in quality of life and an increased 
need for healthcare are all common experi-
ences for individuals experiencing chronic 
pain.5 Another common issue for those 

experiencing chronic pain is poor sleep, that 
is, disturbed sleep quality and quantity.5

The relationship between poor sleep and 
chronic pain is well documented5–7 and bidi-
rectional.8 9 Individuals with chronic pain 
generally report poorer sleep quality10 11 and 
quantity10–12 compared with those without 
chronic pain. This is problematic, as sleep is 
a biological need, with 7–9 hours of sleep per 
night recommended for adults for optimal 
health and well-being.13 14 Poor sleep is 
associated with poorer physical and psycho-
logical health outcomes,15 16 in addition to 
impaired cognition, memory, attention and 
alertness.5 17 18 Conversely, adequate night-
time sleep appears to be predictive of less 
pain and may assist individuals to cope with 
chronic pain.5 7 Thus, there are likely to be 
far-reaching benefits of improving sleep in 
individuals experiencing chronic pain.

There is a need for strategies to improve 
sleep to be incorporated into current treat-
ment and management approaches for 
chronic pain. While there are various strat-
egies to manage chronic pain,19 historically, 
medication is the most common treatment 
for pain symptoms.20–22 However, some 
pain medications can impact sleep23–25 and 
people with chronic pain have a higher risk 
of substance abuse.26 Evidence is growing to 
support a multidisciplinary approach to pain 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ This is the first scoping review to explore sleep hy-
giene strategies in chronic pain populations

	⇒ A strength of this scoping review was the compre-
hensive search strategy and broad inclusion criteria 
that allowed for an understanding of the current 
literature.

	⇒ As this was a scoping review, to assess the effec-
tiveness of sleep hygiene in chronic pain populations 
and the quality of the current literature, systematic 
reviews and meta-analyses are needed as a next 
step. The terminology used to discuss sleep hygiene 
varied greatly among the included studies which 
may have resulted in studies missed.
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management using a biopsychosocial framework.26 Conse-
quently, other strategies are being used to manage sleep 
and pain, including behavioural, non-pharmacological 
strategies.7 26 One such behavioural strategy is sleep 
hygiene.

Sleep hygiene can be described as healthy sleep practices, 
including lifestyle, environmental and behavioural strate-
gies.27–29 A set of sleep hygiene guidelines was proposed 
by Mastin et al30 and promoted by the Australasian Sleep 
Association and the Sleep Health Foundation.31 32 An 
overview of sleep hygiene strategies is presented in box 1. 
Improving sleep hygiene has been shown to improve 
sleep in a range of populations including students,33 34 
older adults,35–37 athletes38 39 and individuals with sleep 
disorders such as insomnia.40 However, there are limita-
tions to our current understanding of the effectiveness 
of sleep hygiene strategies. In particular, there are no 
current evidence-based guidelines on the use of sleep 
hygiene strategies in individuals living with chronic pain.

Given the association between chronic pain and poor 
sleep, and the trend towards behavioural strategies being 
recommended for sleep improvement, it is critical to 
understand the effectiveness of sleep hygiene strategies 
in this population. While guidance on the use of sleep 
hygiene strategies is readily available for people living 
with chronic pain as part of free online resources for 
chronic pain management,41–43 to date, no study has 
investigated whether the sleep hygiene guidelines are 
useful for improving sleep in this population.

This scoping review aims to map the state of the existing 
literature examining sleep hygiene strategies in individ-
uals with chronic pain. Scoping reviews are considered an 
ideal tool to determine the scope of a body of literature.44 
Thus, a scoping review was chosen to allow the research 
team to explore the literature that currently exists in the 
area of sleep hygiene strategy use in individuals experi-
encing chronic pain and identify specific gaps in the 
literature. This scoping review is the first step in under-
standing whether sleep hygiene strategies are effective in 
a chronic pain population.

METHODS
Patient and public involvement
The design of this research was without patient or public 
involvement, and the conduct of this research was carried 
out without the involvement of patients (participants).

Search strategy
The Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) extension for Scoping Reviews 
guidelines were followed for this review.45 A search 
was performed using the databases Medline, Embase, 
PsycINFO and Cumulative Index to Nursing and Allied 
Health Literature (CINAHL). The search was conducted 
on 22 April 2021 by author MS. Searches were performed 
on peer-reviewed abstracts within all databases. Search 
terms included ‘sleep’ and ‘chronic pain’ and a series 
of terms covering components of sleep hygiene. Search 
terms used (with slight differences based on database 
requirements) were:

Sleep AND ‘chronic pain’ AND (‘sleep hygiene’ OR 
napping OR bed time OR wake time OR exercise OR 
alcohol OR tobacco OR smoking OR caffeine OR 
alert* OR activity OR emotion* OR mood OR sex OR 
bed OR bedding OR light OR heat OR cold OR tem-
perature OR noise OR sound OR work OR worry OR 
rumination OR stress OR routine)

Search terms were chosen to align with established 
sleep hygiene strategies. See table  1 for an overview of 
strategies and aligned search terms.

Eligibility criteria
The Population-Intervention-Comparison-Outcome 
(PICO) structure was used to develop the key inclusion 
criteria for this review (Higgins et al, 2021).46 See table 2 
for the PICO strategy.

To be included in this literature review, articles were 
required to be published in a peer-reviewed journal (ie, 
no industry reports or grey literature were included). 
No limits on the year of publication were included. Case 
studies and reviews were excluded, as were studies that 
were not written in English. Articles were required to 
include at least one sleep hygiene strategy, with a popu-
lation experiencing chronic pain of any kind, and a 
minimum of one subjective or objective measure of sleep 
was required. (For the purposes of this review, any sleep 
hygiene strategy used in an included study is termed a 
sleep hygiene intervention.)

Data charting
Data extracted from the included articles included year 
of publication, authorship team, location, study design, 
population and study setting. Additionally, the aspect(s) 
of sleep hygiene that each article addressed was identi-
fied (eg, caffeine use, prebed routines). Results were then 
synthesised by sleep hygiene strategy. Data charting was 
conducted by author MS.

Box 1  Sleep hygiene strategies (adapted from Mastin et 
al [30])

	⇒ Avoid daytime naps lasting two or more hours.
	⇒ Go to bed at the same time each day.
	⇒ Get out of bed at the same time each day.
	⇒ Avoid exercising to the point of sweating within 1 hour of going to 
bed.

	⇒ Avoid staying in bed longer than you should two or three times a 
week.

	⇒ Avoid anything that may alert you before bedtime.
	⇒ Avoid going to bed feeling stressed, angry, upset or nervous.
	⇒ Avoid using your bed for things other than sleeping or sex.
	⇒ A comfortable bed.
	⇒ A comfortable bedroom (temperature, light, noise).
	⇒ Avoid important work before bedtime.
	⇒ Avoid thinking, planning or worrying when in bed.
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RESULTS
Selection of sources of evidence
Searches identified a total of 946 peer-reviewed journal 
articles (after duplicate removal) that were screened based 
on title and abstract. Full text review was performed on 
88 journal articles, of which 30 met the criteria for inclu-
sion. See figure 1 for an overview of screening procedures 
(PRISMA flow chart). Full text screening was performed 
by authors MS and SAF. Any discrepancies were resolved 
by consulting with a third author (CCG).

Characteristics of sources of evidence
Study design, location, year of publication, population, 
study setting and outcomes are presented in online supple-
mental file 2. The following strategies had associated 
articles: alcohol use (n=2), exercise (n=10), light (n=1), 
prebed state (n=11), tobacco use (n=3) and sleep hygiene 
education (n=1). An additional two papers included both 
measures of sleep hygiene and sleep in a chronic pain 
population. No studies were found addressing any other 
sleep hygiene strategies in a chronic pain population.

Chronic pain populations included individuals with 
fibromyalgia (n=3), non-specified chronic pain (n=6), 
non-cancer-related chronic pain of any kind (n=4), 
chronic spinal pain (n=1), chronic benign neck, low back 

and/or generalised pain (n=2), chronic low back pain 
(n=2), musculoskeletal chronic pain (n=3), back pain, 
osteoarthritis and/or rheumatoid arthritis (n=1), failed 
back surgery syndrome (n=1), chronic knee pain (n=1), 
sickle cell disease (n=1), orofacial pain (n=1), chronic 
rheumatic conditions (n=2), cancer (n=1) and Parkin-
son’s disease (n=1). Participants in the included studies 
included adults (n=29) with one study including child 
participants (n=1).

Synthesis of results
Each sleep hygiene strategy for which studies were iden-
tified is discussed. The strategies are listed based on 
those most commonly reported in the literature to least 
commonly reported.

Prebed state: avoid anything that may alert you before bedtime
Eleven studies examined prebed state and sleep outcomes 
in patients with chronic pain.47–57 There was methodolog-
ical heterogeneity among these 11 studies. Of the studies 
that used a cross-sectional design, two investigated the 
impact of presleep arousal on scores on the Insomnia 
Severity Index in participants with chronic pain.49 51 
Both studies demonstrated that heightened prebed state, 
measured by greater presleep arousal, was associated 

Table 1  Sleep hygiene strategies and aligned search terms

Sleep hygiene strategy Keyword/term Search terms

Avoid daytime naps lasting two or more hours. Napping Napping

Go to bed at the same time each day, get out of 
bed at the same time each day.

Consistent bed and wake time Bed time OR wake time

Avoid exercising to the point of sweating within 1 
hour of going to bed.

Prebed exercise Exercise

Avoid alcohol, tobacco and caffeine within 4 
hours of going to bed or after going to bed.

Alcohol; tobacco; caffeine Alcohol; Tobacco OR smoking; 
Caffeine

Avoid anything that may alert you before bedtime. Prebed alerting activities (eg, video 
games, internet)

Sleep hygiene OR alert* OR activity

Avoid going to bed feeling stressed, angry, upset 
or nervous.

Prebed state (eg, stress, anger, worry, 
rumination)

Emotion* OR mood OR worry OR 
rumination OR stress

Avoid using your bed for things other than 
sleeping or sex.

Use of bed for activities other than 
sleep or sex

Activity OR sex

A comfortable bed. Uncomfortable bed/bedding Bed OR bedding

A comfortable bedroom (temperature, light, 
noise).

Sleep environment (eg, light, heat) Light OR heat OR cold OR 
temperature OR noise OR sound

Avoid important work before bedtime. Prebed work Work

Avoid thinking, planning or worrying when in bed. Prebed routine Routine

Reference lists were also hand searched to identify any additional articles that were not included in the initial search.

Table 2  Cochrane PICO strategy

Population Intervention Comparison Outcome

Chronic pain population of 
any kind and age.

Sleep hygiene intervention 
(refer to box 1).

No comparison required.
Typically, a control group where 
no intervention is used.

A minimum of one sleep 
outcome (subjective and/or 
objective measures).

https://dx.doi.org/10.1136/bmjopen-2021-060401
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with higher scores on the Insomnia Severity Index, indi-
cating impaired sleep. The study by Zaidel et al57 used a 
cross-sectional design in older adults (>65 years old) diag-
nosed with chronic pain and reported that prebed state, 
measured as higher daily stress, was associated with poor 
sleep quality and quantity. Daily stress was also associated 
with poor sleep quality in a sample of children diagnosed 
with sickle cell disease.56

Mindfulness and meditation were also common among 
the studies that addressed prebed state and sleep.47 52 53 55 
Mindfulness programmes were assessed in populations 
of patients with chronic non-cancer pain,47 failed back 
surgery syndrome,52 chronic knee pain53 and chronic low 
back pain.55 There were mixed findings, with some studies 
identifying less sleep disturbance after mindfulness inter-
vention,47 55 and the remaining two studies showing no 
benefit of mindfulness on sleep compared with a control 
condition52 or listening to music.53

Relaxation was also investigated as a prebed state 
strategy.48 50 54 Findings were again mixed with improve-
ments in subjective sleep quality seen after using progres-
sive relaxation in a sample of 19 participants with chronic 
pain50 and in a sample of 36 participants with chronic 
back or joint pain.54 Conversely, no improvement in 
sleep quality was seen in a sample of 12 participants with 
musculoskeletal pain who completed a prebed relaxation 
intervention.48

Exercise: avoid exercising to the point of sweating within 1 hour of 
going to bed
Ten studies assessed exercise as a sleep hygiene 
strategy, with mixed findings. Decreases in insomnia 

severity,58 59 decreases in sleep problems60 and increases 
in sleep quality61 62 were found after some exercise inter-
ventions to increase activity during the day in participants 
living with chronic pain. Other studies, however, found 
that higher daytime activity was associated with either no 
change in insomnia symptoms,63 poorer sleep quantity 
and quality in individuals with chronic pain.64–66

Tobacco: avoid alcohol, tobacco and caffeine within 4 hours of 
going to bed or after going to bed
Three studies investigated tobacco use and sleep outcomes 
in patients with chronic pain.67–69 Cross-sectional study 
designs were used in all three studies, with both Burris et 
al68 and Khan et al67 doing retrospective reviews of clinical 
care data from patients experiencing chronic pain. In both 
studies sleep disturbance was significantly worse in partic-
ipants who smoked compared with those who did not, as 
measured by the Pittsburgh Sleep Quality Index (PSQI)68 
and a sleep-related question from the Patient-Reported 
Outcomes Measurement Information System.67 Similar 
results were seen in the study conducted by Stipelman et 
al,69 with data from a National Health Interview Survey. 
Smokers were more likely to have short sleep duration 
(<6 hours) compared with non-smokers in a sample of 22 
850 patients with chronic rheumatic conditions.

Sleep hygiene
Two studies measured the relationship between the 
use of ‘sleep hygiene practices’ as a whole and sleep 
outcomes in individuals with chronic pain.70 71 Emery et 
al71 conducted a study in which 60 participants completed 
a survey including the Sleep Hygiene Awareness and 
Practice Scale and the PSQI. They found that partici-
pants with musculoskeletal chronic pain reported better 
sleep hygiene than those with comorbid major depressive 
disorder and musculoskeletal pain. However, regardless 
of sleep hygiene use, all participants had poor sleep-onset 
latency and sleep quality. Likewise, in a study of adoles-
cents with and without chronic pain,70 those with chronic 
pain had poorer sleep quality despite a similar use of 
sleep hygiene among participants.

Alcohol: avoid alcohol, tobacco and caffeine within 4 hours of 
going to bed or after going to bed
Alcohol use and sleep was investigated in samples of 
patients with chronic pain in two studies.72 73 Graham and 
Streitel72 had 108 college students with any reported type 
of chronic pain complete a survey about alcohol use and 
sleep and found that increased alcohol use was associated 
with poorer sleep. Similarly, Miller et al73 found that an 
increase in alcohol consumption resulted in increased 
sleep latency in a sample of 23 students with fibromyalgia 
who completed 14-day alcohol and sleep diaries.

Education
One study was identified that investigated the influence of 
education about healthy sleep as a sleep hygiene strategy.74 
Berry et al74 conducted a randomised controlled trial 
with 85 participants with chronic non-cancer pain and 

Figure 1  Screening process.
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found that a 4-week sleep hygiene education programme 
improved sleep-onset latency in people living with chronic 
pain compared with a control group of people living with 
chronic pain who did not receive the same education 
programme.

Sleep environment: a comfortable bedroom (temperature, light, 
noise)
Only one study identified in this review investigated opti-
mising the sleep environment.75 Morning bright light was 
used in 37 participants with chronic back pain for 13 days. 
It was found that subjective sleep quality improved after 
bright light treatment compared with before treatment.

No evidence found
No studies included in this review presented information 
on napping, consistent bed and wake times, caffeine use, 
prebed activities (not mood related), bed and bedroom 
use, uncomfortable bed/bedding, prebed work or prebed 
routines.

DISCUSSION
The aim of this scoping review was to map the state of 
the existing literature examining sleep hygiene strategies 
in individuals with chronic pain. While there was a range 
of literature supporting the use of sleep hygiene strate-
gies in individuals with chronic pain, the heterogeneity 
of sleep hygiene strategies used and chronic pain samples 
studied limits the generalisability of current findings. This 
finding is important to consider given that sleep hygiene 
strategies are commonly recommended for those with 
chronic pain as part of behavioural treatments.76

Thirty studies were found that supported the use of 
six specific sleep hygiene strategies (education, exer-
cise, limiting alcohol use, limiting tobacco use, prebed 
state and sleep environment), with the most commonly 
reported strategies being the management of prebed 
state and use of daytime exercise. Standard sleep hygiene 
advice relating to prebed state highlights the need to avoid 
thinking, planning and worrying before sleep.30 The 11 
identified studies that addressed prebed state suggest that 
using strategies such as relaxation,48 50 mindfulness47 52 
and meditation and music53 can improve sleep quality 
and decrease sleep disturbance in people with chronic 
pain. However, it must be noted that many of the included 
studies did not require these relaxation strategies to be 
performed immediately prior to bed (ie, these activities 
were performed at any time of day). It is possible that 
the impact of these activities on prebed state (and poten-
tially on subsequent sleep) would be greater if performed 
within the context of a specific sleep hygiene intervention 
(ie, if relaxation or mindfulness activities were performed 
in the hour or two before bed). The studies for prebed 
state as a sleep hygiene strategy included participants 
from a wide range of age groups. This is an important 
consideration when interpreting the impact of this sleep 
hygiene strategy, as there are age-related changes in sleep 

across the lifespan,77 which may mean that the sleep of 
different age groups is differentially impacted by sleep 
hygiene strategies. Further, given that chronic pain is typi-
cally associated with high levels of stress and anxiety,78 it 
is likely that interventions designed to improve prebed 
state may be of particular importance for improving sleep 
in this population.79

Conflicting results were found for exercise as a sleep 
hygiene strategy in people with chronic pain. Given that 
there was a high level of heterogeneity in the types and 
duration of exercise measured in each study, no one 
study can provide recommendations for the optimal type 
or duration of exercise for improving sleep in individuals 
with chronic pain. It is also likely that the effectiveness of 
exercise as a strategy for improving sleep differs based on 
the type of chronic pain experienced by the individual as 
well as the type of exercise (eg, high intensity vs low inten-
sity). This corresponds to previous literature showing 
that overactivity can exacerbate symptoms of chronic 
pain.64 Further, it is important to note that while the sleep 
hygiene guidelines by Mastin et al30 recommend avoiding 
exercise within 1 hour of going to bed, a recent systematic 
review and meta-analysis of 23 articles found that overall, 
evening exercise did not influence sleep quality.80 Given 
that the exact timing of exercise was not investigated in 
the studies identified in the present review, it is unknown 
if there is an optimal time of day to exercise for people 
living with chronic pain in relation to sleep outcomes. As 
such, there is a need for future research to address both 
the timing, type and duration of exercise used by indi-
viduals with different types of chronic pain when consid-
ering the impact on subsequent sleep. This research will 
inform targeted recommendations for exercise as a sleep 
hygiene strategy for individuals with chronic pain.

Alcohol and tobacco intake was also investigated in the 
reviewed studies, with sleep disturbances in individuals 
with chronic pain associated with increased tobacco use 
and alcohol use.67–69 72 73 Of note, however, is that the sleep 
hygiene recommendation is to avoid these substances in 
the 4 hours prior to bed.30 In the studies included in this 
review, however, overall daytime consumption of alcohol 
or tobacco was measured rather than specific timing 
of consumption (ie, whether alcohol/tobacco were 
consumed close to bedtime). Therefore, timing of alcohol 
and tobacco use, rather than restriction of alcohol use, 
is the critical question in the context of a sleep hygiene 
strategy and should be considered within future research. 
This research is particularly important given that alcohol 
may negatively interact with pain medications,72 and 
tobacco can contribute to higher pain intensity.81 Further-
more, alcohol has reportedly been used to self-medicate 
in some individuals with chronic pain,82 and there may 
therefore be reluctance to decrease or stop use in the 
absence of a pain management alternative.

Despite identifying existing literature that supports the 
use of certain sleep hygiene strategies in individuals with 
chronic pain, caution must be taken when recommending 
these strategies due to the limited scope of the literature. 
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First, there are diagnosis-specific characteristics found 
in different chronic pain conditions.83 For example, 
people with nociplastic conditions such as fibromyalgia 
or complex regional pain syndrome are known to have 
higher sensory sensitivity, and suffer from fatigue and 
insomnia more than people with other pain conditions.26 
This is likely to influence the efficacy of sleep hygiene 
strategies for this specific chronic pain population. 
Further, it is likely that were these sleep hygiene strategies 
to be recommended, some modifications may be neces-
sary to tailor the recommendations for individuals with 
chronic pain. For example, one sleep hygiene strategy 
involves avoiding alerting activities before bedtime, such 
as the use of a mobile phone, internet or video games. 
However, such tasks have been shown to be a distrac-
tion from pain symptoms.84 85 Therefore, a suggestion to 
avoid these tasks before bed may increase awareness of 
pain symptoms before bed which would have a negative 
impact on sleep. A prebed activity that is distracting from 
pain but not alerting may be an appropriate alternative 
for individuals with chronic pain. Modifications such as 
this should be considered for all sleep hygiene strategies.

No studies investigated the use of the remaining eight 
sleep hygiene strategies (prebed work; prebed routine; 
use of bed for activities other than sleep or sex; uncomfort-
able bed or bedding; caffeine; prebed alerting activities; 
napping; and consistent bed/wake times). A priority for 
future research is to investigate the efficacy of these strat-
egies for improving sleep in chronic pain populations. An 
important first step could be to investigate the caffeine-
related strategy, as caffeine is known to play a role in 
pain management due to the adjuvant analgesic effects.86 
Much like alcohol and tobacco, caffeine is best avoided 
in the 4 hours prior to bed according to the general sleep 
hygiene guidelines.30 However, no studies assessing this 
strategy in a chronic pain population were identified in 
this review. Further, several studies have highlighted that 
those with chronic pain consumed significantly more 
coffee than those without chronic pain.72 87 88 This high-
lights the need for further investigation of the relation-
ship between caffeine use, chronic pain and sleep, given 
the high amount of use of caffeine in a chronic pain 
population.

The limitations of this review must be acknowledged. 
This is a scoping review designed to overcome the 
evidence bias that may be present in a narrative review but 
with a broader search than a systematic review in order to 
understand a wider research area.44 A limitation of the 
search strategy is that terminology used to discuss sleep 
hygiene throughout the literature was not consistent and 
many studies did not use the term sleep hygiene. While 
the search strategy was widened to include terms relating 
to specific strategies, it is possible that some articles were 
missed.

The review highlights that while sleep hygiene 
is promoted as a non-pharmacological strategy for 
improving the sleep of those with chronic pain, there 
is limited research on the efficacy of these strategies in 

individuals with chronic pain. While creating, evaluating 
and promoting targeted sleep hygiene guidelines for 
people living with chronic pain is a goal, more research 
is needed. First, assessment of the efficacy of current 
sleep hygiene strategies in individuals with chronic pain 
is required. Specifically, certain activities (eg, exercise) 
would ideally be investigated in the context of the prebed 
period, taking account of timing. While research on 
some sleep hygiene strategies was identified, only tenta-
tive support could be provided due to the heterogeneity 
of type and duration of sleep hygiene strategies used. 
Therefore, studies should be designed to evaluate the 
efficacy of certain sleep hygiene strategies in individuals 
with chronic pain. The differences between chronic pain 
conditions must also be considered, in addition to indi-
viduals experiencing chronic pain as a symptom of a treat-
ment (eg, chronic pain associated with chemotherapy72). 
Following additional studies, systematic reviews and meta-
analyses should be prioritised to assess effectiveness of the 
sleep hygiene strategies investigated in the chronic pain 
populations represented by the literature. Finally, qualita-
tive approaches will be critical in understanding the lived 
experience of chronic pain and the use of sleep hygiene 
strategies.

This scoping review mapped the current literature 
addressing sleep hygiene in individuals experiencing 
chronic pain. Limited literature was identified, and while 
some strategies show promise for improving sleep in 
people living with chronic pain, the timing of the strategy 
use/implementation was not examined. Given the rela-
tionship between sleep quality and pain, as well as the 
fact that sleep hygiene is commonly promoted to people 
with chronic pain, future research into the efficacy of 
sleep hygiene programmes is needed. This is necessary 
to ensure that advice given to people living with chronic 
pain is evidence based and will lead to improvements in 
sleep.

Twitter Charlotte C Gupta @cc_gupta and Madeline Sprajcer @msprajcer

Contributors  CCG, MS and CJ-D were responsible for conceptualisation of the 
paper. Searches were conducted by MS and SAF, with assistance from CCG. 
Original manuscript preparation was completed by CCG, MS and CJ-D, and 
manuscript reviewing and editing was done by CCG, MS, CJ-D and SAF. CCG is the 
guarantor of this study.

Funding  Funding was received from the Central Queensland University Research 
Translation Fund to support the cost of publication.

Competing interests  None declared.

Patient and public involvement  Patients and/or the public were not involved in 
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication  Not applicable.

Ethics approval  This study does not involve participants and ethical approval was 
not required.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  Data sharing not applicable as no data sets 
generated and/or analysed for this study.

Supplemental material  This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer-reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 

https://twitter.com/cc_gupta
https://twitter.com/msprajcer


7Gupta CC, et al. BMJ Open 2023;13:e060401. doi:10.1136/bmjopen-2021-060401

Open access

responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Charlotte C Gupta http://orcid.org/0000-0003-2436-3327
Madeline Sprajcer http://orcid.org/0000-0002-4966-871X

REFERENCES
	 1	 WHO. Guidelines on the management of chronic pain in children. 

World Health Organization. n.d. Available: https://www.who.int/​
publications/i/item/9789240017870

	 2	 IASP. Task force on wait-times summary and recomendations. In: 
IASP Guidelines. Washington, USA: International Association for the 
Study of Pain, 2018: 1–5.

	 3	 Mills SEE, Nicolson KP, Smith BH. Chronic pain: a review of its 
epidemiology and associated factors in population-based studies [in 
eng]. Br J Anaesth 2019;123:S0007-0912(19)30227-2:e273–83.:. 

	 4	 Fayaz A, Croft P, Langford RM, et al. Prevalence of chronic pain in 
the UK: a systematic review and meta-analysis of population studies. 
BMJ Open 2016;6:e010364. 

	 5	 Frohnhofen H. Pain and sleep: a bidirectional relationship. Z Gerontol 
Geriatr 2018;51:871–4. 

	 6	 Wei Y, Blanken TF, Van Someren EJW. Insomnia really hurts: effect of 
a bad night’s sleep on pain increases with insomnia severity. Front 
Psychiatry 2018;9:377:377.:. 

	 7	 Mathias JL, Cant ML, Burke ALJ. Sleep disturbances and sleep 
disorders in adults living with chronic pain: a meta-analysis. Sleep 
Med 2018;52:S1389-9457(18)30216-8:198–210.:. 

	 8	 Alsaadi SM, McAuley JH, Hush JM, et al. The bidirectional 
relationship between pain intensity and sleep disturbance/quality in 
patients with low back pain. Clin J Pain 2014;30:755–65. 

	 9	 Koffel E, Amundson E, Wisdom JP. Exploring the meaning of 
cognitive behavioral therapy for insomnia for patients with chronic 
pain. Pain Med 2020;21:67–75. 

	10	 Sayar K, Arikan M, Yontem T. Sleep quality in chronic pain patients. 
Can J Psychiatry 2002;47:844–8. 

	11	 Smith MT, Perlis ML, Smith MS, et al. Sleep quality and presleep 
arousal in chronic pain. J Behav Med 2000;23:1–13. 

	12	 Simpson NS, Scott-Sutherland J, Gautam S, et al. Chronic exposure 
to insufficient sleep alters processes of pain habituation and 
sensitization. Pain 2018;159:33:33–40.:. 

	13	 Hirshkowitz M, Whiton K, Albert SM, et al. National sleep 
Foundation’s updated sleep duration recommendations: final report. 
Sleep Health 2015;1:233–43. 

	14	 Adams RJ, Appleton SL, Taylor AW, et al. Sleep health of australian 
adults in 2016: results of the 2016 sleep health foundation national 
survey. Sleep Health 2017;3:S2352-7218(16)30129-2:35–42.:. 

	15	 Hillman D, Mitchell S, Streatfeild J, et al. The economic cost of 
inadequate sleep. Sleep 2018;41:zsy083. 

	16	 McNeil J, Doucet É, Chaput J-P. Inadequate sleep as a 
contributor to obesity and type 2 diabetes. Can J Diabetes 
2013;37:S1499-2671(13)00137-8:103–8.:. 

	17	 Reynolds AC, Banks S. Total sleep deprivation, chronic sleep 
restriction and sleep disruption. Prog Brain Res 2010;185:91–103. 

	18	 Whitmire AMet al. Risk of performance errors due to sleep loss, 
circadian desynchronization, fatigue, and work overload," human 
health and performance risks of space exploration missions: 
evidence reviewed by the NASA human research programNASA 
SP-2009-3405. Washington, DC: National Aeronautics and Space 
Administration, 2009.

	19	 Glajchen M. Chronic pain: treatment barriers and strategies for 
clinical practice. J Am Board Fam Pract 2001;14:211–8.

	20	 McCracken LM, Hoskins J, Eccleston C. Concerns about medication 
and medication use in chronic pain. J Pain 2006;7:726–34. 

	21	 Rasu RS, Vouthy K, Crowl AN, et al. Cost of pain medication to treat 
adult patients with nonmalignant chronic pain in the United States. J 
Manag Care Spec Pharm 2014;20:921–8. 

	22	 Schieffer BM, Pham Q, Labus J, et al. Pain medication beliefs and 
medication misuse in chronic pain. J Pain 2005;6:620–9. 

	23	 Onen SH, Onen F, Courpron P, et al. How pain and analgesics disturb 
sleep. Clin J Pain 2005;21:422–31. 

	24	 Robertson JA, Purple RJ, Cole P, et al. Sleep disturbance in patients 
taking opioid medication for chronic back pain. Anaesthesia 
2016;71:1296–307. 

	25	 Yue HJ, Guilleminault C. Opioid medication and sleep-disordered 
breathing. Med Clin North Am 2010;94:435–46. 

	26	 Cohen SP, Vase L, Hooten WM. Chronic pain: an update 
on burden, best practices, and new advances. Lancet 
2021;397:S0140-6736(21)00393-7:2082–97.:. 

	27	 Riedel B. Sleep hygiene. In: Lichstein K, Morin C, eds. Treatment of 
late-life insomnia. California, United States: Sage, 2000. 

	28	 Shriane AE, Ferguson SA, Jay SM, et al. Sleep hygiene in 
shift workers: a systematic literature review. Sleep Med Rev 
2020;53:S1087-0792(20)30079-4:101336.:. 

	29	 Irish LA, Kline CE, Gunn HE, et al. The role of sleep hygiene in 
promoting public health: a review of empirical evidence. Sleep Med 
Rev 2015;22:S1087-0792(14)00100-2:23–36.:. 

	30	 Mastin DF, Bryson J, Corwyn R. Assessment of sleep hygiene using 
the sleep hygiene index. J Behav Med 2006;29:223–7. 

	31	 Australasian sleep association, "Shift work sleep disorder: 
information for health professionals. 2018. Available: https://www.​
sleep.org.au/documents/item/2830

	32	 National sleep foundation, “sleep hygiene.” 2019. Available: https://
www.sleepfoundation.org/articles/sleep-hygiene

	33	 Anwer S, Alghadir A, Manzar MD, et al. Psychometric analysis 
of the sleep hygiene index and correlation with stress and 
anxiety among Saudi university students. Nat Sci Sleep 
2019;11:325:325–32.:. 

	34	 Seun-Fadipe CT, Aloba OO, Oginni OA, et al. Sleep hygiene index: 
psychometric characteristics and usefulness as a screening tool 
in a sample of Nigerian undergraduate students. J Clin Sleep Med 
2018;14:1285–92. 

	35	 Hoch CC, Reynolds CF 3rd, Buysse DJ, et al. Protecting sleep 
quality in later life: a pilot study of bed restriction and sleep hygiene. 
J Gerontol B Psychol Sci Soc Sci 2001;56:P52–9. 

	36	 Kurniasari SF, Ulfiana E, et al. The effect of sleep hygiene and brain 
gym on increasing elderly comfort and sleep quality. Ind Jour of Publ 
Health Rese & Develop 2018;9:589. 

	37	 de Almondes KM, Leonardo MEM, Moreira AMS. Effects of 
a cognitive training program and sleep hygiene for executive 
functions and sleep quality in healthy elderly. Dement Neuropsychol 
2017;11:69–78. 

	38	 S O, Driller MW. Sleep-hygiene education improves sleep indices 
in elite female athletes. International Journal of Exercise Science 
2017;10:522.

	39	 Caia J, Scott TJ, Halson SL, et al. The influence of sleep hygiene 
education on sleep in professional rugby League athletes. Sleep 
Health 2018;4:S2352-7218(18)30067-6:364–8.:. 

	40	 Chung K-F, Lee C-T, Yeung W-F, et al. Sleep hygiene education as a 
treatment of insomnia: a systematic review and meta-analysis. Fam 
Pract 2018;35:365–75. 

	41	 Foundation S. Pain and sleep. Available: https://www.​
sleepfoundation.org/physical-health/pain-and-sleep [Accessed 22 
Oct 2021].

	42	 Health E. Getting to sleep with chronic pain. Available: https://
www.everydayhealth.com/pain-management/getting-to-sleep-with-​
chronic-pain.aspx [Accessed 27 Oct 2021].

	43	 Essentials H. How to beat insomnia when you have chronic pain. 
2020. Available: https://health.clevelandclinic.org/managing-​
insomnia-for-those-with-chronic-pain

	44	 Munn Z, Peters MDJ, Stern C, et al. Systematic review or 
scoping review? guidance for authors when choosing between a 
systematic or scoping review approach. BMC Med Res Methodol 
2018;18:143:143.:. 

	45	 Tricco AC, Lillie E, Zarin W, et al. PRISMA extension for scoping 
reviews (PRISMA-scr): checklist and explanation. Ann Intern Med 
2018;169:467–73. 

	46	 Higgins JP, Green S. Wiley online library. Cochrane handbook for 
systematic reviews of interventions, 2008.

	47	 Brintz CE, Roth I, Faurot K, et al. Feasibility and acceptability of 
an abbreviated, four-week mindfulness program for chronic pain 
management. Pain Med 2020;21:2799–810. 

	48	 Brown CA, Bostick G, Bellmore L, et al. Hand self-shiatsu for sleep 
problems in persons with chronic pain: a pilot study. J Integr Med 
2014;12:S2095-4964(14)60010-8:94–101.:. 

	49	 Byers HD, Lichstein KL, Thorn BE. Cognitive processes in comorbid 
poor sleep and chronic pain. J Behav Med 2016;39:233–40. 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-2436-3327
http://orcid.org/0000-0002-4966-871X
https://www.who.int/publications/i/item/9789240017870
https://www.who.int/publications/i/item/9789240017870
http://dx.doi.org/10.1016/j.bja.2019.03.023
http://dx.doi.org/10.1136/bmjopen-2015-010364
http://dx.doi.org/10.1007/s00391-018-01461-8
http://dx.doi.org/10.1007/s00391-018-01461-8
http://dx.doi.org/10.3389/fpsyt.2018.00377
http://dx.doi.org/10.3389/fpsyt.2018.00377
http://dx.doi.org/10.1016/j.sleep.2018.05.023
http://dx.doi.org/10.1016/j.sleep.2018.05.023
http://dx.doi.org/10.1097/AJP.0000000000000055
http://dx.doi.org/10.1093/pm/pnz144
http://dx.doi.org/10.1177/070674370204700905
http://dx.doi.org/10.1023/A:1005444719169
http://dx.doi.org/10.1097/j.pain.0000000000001053
http://dx.doi.org/10.1016/j.sleh.2015.10.004
http://dx.doi.org/10.1016/j.sleh.2016.11.005
http://dx.doi.org/10.1093/sleep/zsy083
http://dx.doi.org/10.1016/j.jcjd.2013.02.060
http://dx.doi.org/10.1016/B978-0-444-53702-7.00006-3
http://dx.doi.org/11355054
http://dx.doi.org/10.1016/j.jpain.2006.02.014
http://dx.doi.org/10.18553/jmcp.2014.20.9.921
http://dx.doi.org/10.18553/jmcp.2014.20.9.921
http://dx.doi.org/10.1016/j.jpain.2005.04.004
http://dx.doi.org/10.1097/01.ajp.0000129757.31856.f7
http://dx.doi.org/10.1111/anae.13601
http://dx.doi.org/10.1016/j.mcna.2010.02.007
http://dx.doi.org/10.1016/S0140-6736(21)00393-7
http://dx.doi.org/10.4135/9781452225555
http://dx.doi.org/10.4135/9781452225555
http://dx.doi.org/10.1016/j.smrv.2020.101336
http://dx.doi.org/10.1016/j.smrv.2014.10.001
http://dx.doi.org/10.1016/j.smrv.2014.10.001
http://dx.doi.org/10.1007/s10865-006-9047-6
https://www.sleep.org.au/documents/item/2830
https://www.sleep.org.au/documents/item/2830
https://www.sleepfoundation.org/articles/sleep-hygiene
https://www.sleepfoundation.org/articles/sleep-hygiene
http://dx.doi.org/10.2147/NSS.S222440
http://dx.doi.org/10.5664/jcsm.7256
http://dx.doi.org/10.1093/geronb/56.1.p52
http://dx.doi.org/10.5958/0976-5506.2018.01901.0
http://dx.doi.org/10.5958/0976-5506.2018.01901.0
http://dx.doi.org/10.1590/1980-57642016dn11-010011
http://dx.doi.org/10.1016/j.sleh.2018.05.002
http://dx.doi.org/10.1016/j.sleh.2018.05.002
http://dx.doi.org/10.1093/fampra/cmx122
http://dx.doi.org/10.1093/fampra/cmx122
https://www.sleepfoundation.org/physical-health/pain-and-sleep
https://www.sleepfoundation.org/physical-health/pain-and-sleep
https://www.everydayhealth.com/pain-management/getting-to-sleep-with-chronic-pain.aspx
https://www.everydayhealth.com/pain-management/getting-to-sleep-with-chronic-pain.aspx
https://www.everydayhealth.com/pain-management/getting-to-sleep-with-chronic-pain.aspx
https://health.clevelandclinic.org/managing-insomnia-for-those-with-chronic-pain
https://health.clevelandclinic.org/managing-insomnia-for-those-with-chronic-pain
http://dx.doi.org/10.1186/s12874-018-0611-x
http://dx.doi.org/10.7326/M18-0850
http://dx.doi.org/10.1093/pm/pnaa208
http://dx.doi.org/10.1016/S2095-4964(14)60010-8
http://dx.doi.org/10.1007/s10865-015-9687-5


8 Gupta CC, et al. BMJ Open 2023;13:e060401. doi:10.1136/bmjopen-2021-060401

Open access�

	50	 Chen YL, Francis AJP. Relaxation and imagery for chronic, 
nonmalignant pain: effects on pain symptoms, quality of life, and 
mental health. Pain Manag Nurs 2010;11:159–68. 

	51	 Dillon HR, Thomas SJ, Lichstein KL. Cognitive arousal and sleep 
complaints in chronic pain. Cogn Ther Res 2012;36:149–55. 

	52	 Esmer G, Blum J, Rulf J, et al. Mindfulness-based stress reduction 
for failed back surgery syndrome: a randomized controlled 
trial. JAOA: Journal of the American Osteopathic Association 
2010;110:646–52. Available: http://search.ebscohost.com/login.​
aspx?direct=true&AuthType=sso&db=ccm&AN=104963802&scope=​
site&authtype=sso&custid=s3716178

	53	 Innes KE, Selfe TK, Kandati S, et al. Effects of MANTRA meditation 
versus music listening on knee pain, function, and related 
outcomes in older adults with knee osteoarthritis: an exploratory 
randomized clinical trial (RCT). Evid Based Complement Alternat Med 
2018;2018:7683897:7683897.:. 

	54	 Linton SJ, Melin L, Stjernlöf K. The effects of applied relaxation 
and operant activity training on chronic pain. Behav Psychother 
1985;13:87–100. 

	55	 Morone NE, Lynch CS, Greco CM, et al. “ I felt like a new person. 
” the effects of mindfulness meditation on older adults with 
chronic pain: qualitative narrative analysis of diary entries. J Pain 
2008;9:841–8. 

	56	 Valrie CR, Gil KM, Redding-Lallinger R, et al. Brief report: sleep in 
children with sickle cell disease: an analysis of daily diaries utilizing 
multilevel models. J Pediatr Psychol 2007;32:857–61. 

	57	 Zaidel C, Musich S, Karl J, et al. Psychosocial factors associated 
with sleep quality and duration among older adults with chronic pain. 
Popul Health Manag 2021;24:101–9. 

	58	 Wiklund T, Linton SJ, Alföldi P, et al. Is sleep disturbance in patients 
with chronic pain affected by physical exercise or ACT-based stress 
management?-a randomized controlled study. BMC Musculoskelet 
Disord 2018;19:111:111.:. 

	59	 Asih S, Neblett R, Mayer TG, et al. Does patient-reported insomnia 
improve in response to interdisciplinary functional restoration for 
chronic disabling occupational musculoskeletal disorders? Spine 
(Phila Pa 1976) 2014;39:1384–92. 

	60	 Hall SF, Wiering BA, Erickson LO, et al. Feasibility 
trial of a 10-week adaptive. Pain Manag Nurs 
2019;20:S1524-9042(18)30255-8:316–22.:. 

	61	 Jones KD, Sherman CA, Mist SD, et al. A randomized controlled 
trial of 8-form tai chi improves symptoms and functional mobility in 
fibromyalgia patients. Clin Rheumatol 2012;31:1205–14. 

	62	 Tang H-Y, Vitiello MV, Perlis M, et al. A pilot study of audio-visual 
stimulation as A self-care treatment for insomnia in adults with 
insomnia and chronic pain. Appl Psychophysiol Biofeedback 
2014;39:219–25. 

	63	 Skarpsno ES, Nilsen TIL, Sand T, et al. Do physical activity and body 
mass index modify the association between chronic musculoskeletal 
pain and insomnia? longitudinal data from the HUNT study, norway. J 
Sleep Res 2018;27:32–9. 

	64	 Andrews NE, Strong J, Meredith PJ, et al. Association 
between physical activity and sleep in adults with chronic 
pain: A momentary, within-person perspective. Phys Ther 
2014;94:499–510. 

	65	 McGovney KD, Curtis AF, McCrae CS. Associations between 
objective afternoon and evening physical activity and objective 
sleep in patients with fibromyalgia and insomnia. J Sleep Res 
2021;30:e13220. 

	66	 Nguy V, Barry BK, Moloney N, et al. The associations between 
physical activity, sleep, and mood with pain in people with 
Parkinson’s disease: an observational cross-sectional study. J 
Parkinsons Dis 2020;10:1161–70. 

	67	 Khan JS, Hah JM, Mackey SC. Effects of smoking on patients with 
chronic pain: a propensity-weighted analysis on the Collaborative 
health outcomes information registry. Pain 2019;160:2374–9. 

	68	 Burris JL, Perez C, Evans DR, et al. A preliminary study of cigarette 
smoking in female orofacial pain patients. Behav Med 2013;39:73–9. 

	69	 Stipelman BA, Augustson E, McNeel T. The relationship among 
smoking, sleep, and chronic rheumatic conditions commonly 
associated with pain in the National health interview survey. J Behav 
Med 2013;36:539–48. 

	70	 Walker AJ, Johnson KP, Miaskowski C, et al. Sleep quality and sleep 
hygiene behaviors of adolescents during chemotherapy. J Clin Sleep 
Med 2010;6:439–44. 10.5664/jcsm.27932 Available: http://search.​
ebscohost.com/login.aspx?direct=true&AuthType=sso&db=ccm&​
AN=105008127&scope=site&authtype=sso&custid=s3716178

	71	 Emery PC, Wilson KG, Kowal J. Major depressive disorder and 
sleep disturbance in patients with chronic pain. Pain Res Manag 
2014;19:15542:35–41.:. 

	72	 Graham JE, Streitel KL. Sleep quality and acute pain severity among 
young adults with and without chronic pain: the role of biobehavioral 
factors. J Behav Med 2010;33:335–45. 

	73	 Miller MB, Chan WS, Boissoneault J, et al. Dynamic daily 
associations between insomnia symptoms and alcohol use in adults 
with chronic pain. J Sleep Res 2018;27:e12604:1–7.:. 

	74	 Berry R, Verrier MJ, Rashiq S, et al. A brief cognitive-behavioral 
intervention for sleep in individuals with chronic noncancer pain: a 
randomized controlled trial. Rehabil Psychol 2015;60:193–200. 

	75	 Burgess HJ, Rizvydeen M, Kimura M, et al. An open trial of morning 
bright light treatment among US military veterans with chronic low 
back pain: a pilot study. Pain Med 2019;20:770–8. 

	76	 Badawy SM, Law EF, Palermo TM. The interrelationship between 
sleep and chronic pain in adolescents. Curr Opin Physiol 
2019;11:25–8. 

	77	 Floyd JA, Medler SM, Ager JW, et al. Age-Related changes in 
initiation and maintenance of sleep: a meta-analysis. Res Nurs Health 
2000;23:106–17. 

	78	 McWilliams LA, Cox BJ, Enns MW. Mood and anxiety disorders 
associated with chronic pain: an examination in a nationally 
representative sample. Pain 2003;106:127–33. 

	79	 Rosseland R, Pallesen S, Nordhus IH, et al. Effects of sleep 
fragmentation and induced mood on pain tolerance and pain 
sensitivity in young healthy adults. Front Psychol 2018;9:2089. 

	80	 Stutz J, Eiholzer R, Spengler CM. Effects of evening exercise on 
sleep in healthy participants: a systematic review and meta-analysis. 
Sports Med 2019;49:269–87. 

	81	 Jakobsson U. Tobacco use in relation to chronic pain: results from a 
Swedish population survey. Pain Med 2008;9:1091–7. 

	82	 Alford DP, German JS, Samet JH, et al. Primary care patients with 
drug use report chronic pain and self-medicate with alcohol and 
other drugs. J Gen Intern Med 2016;31:486–91. 

	83	 Nicholas M, Vlaeyen JWS, Rief W, et al. The IASP classification of 
chronic pain for ICD-11: chronic primary pain. Pain 2019;160:28–37. 

	84	 Whipple B, Glynn NJ. Quantification of the effects of listening to 
music as a noninvasive method of pain control. Sch Inq Nurs Pract 
1992;6:43–58;

	85	 Wiederhold BK, Gao K, Kong L, et al. Mobile devices as 
adjunctive pain management tools. Cyberpsychol Behav Soc Netw 
2014;17:385–9. 

	86	 Baratloo A, Rouhipour A, Forouzanfar MM, et al. The role of caffeine 
in pain management: a brief literature review. Anesth Pain Med 
2016;6:e33193e33193. 

	87	 McPartland JM, Mitchell JA. Caffeine and chronic back pain. Arch 
Phys Med Rehabil 1997;78:61–3. 

	88	 Hsu C, Harden RN, Houle T. Nicotine and caffeine intake in complex 
regional pain syndrome. J Back Musculoskelet Rehabil 2002;16:33–8. 

http://dx.doi.org/10.1016/j.pmn.2009.05.005
http://dx.doi.org/10.1007/s10608-011-9420-9
http://search.ebscohost.com/login.aspx?direct=true&AuthType=sso&db=ccm&AN=104963802&scope=site&authtype=sso&custid=s3716178
http://search.ebscohost.com/login.aspx?direct=true&AuthType=sso&db=ccm&AN=104963802&scope=site&authtype=sso&custid=s3716178
http://search.ebscohost.com/login.aspx?direct=true&AuthType=sso&db=ccm&AN=104963802&scope=site&authtype=sso&custid=s3716178
http://dx.doi.org/10.1155/2018/7683897
http://dx.doi.org/10.1017/S0141347300010041
http://dx.doi.org/10.1016/j.jpain.2008.04.003
http://dx.doi.org/10.1093/jpepsy/jsm016
http://dx.doi.org/10.1089/pop.2019.0165
http://dx.doi.org/10.1186/s12891-018-2020-z
http://dx.doi.org/10.1186/s12891-018-2020-z
http://dx.doi.org/10.1097/BRS.0000000000000420
http://dx.doi.org/10.1097/BRS.0000000000000420
http://dx.doi.org/10.1016/j.pmn.2019.01.001
http://dx.doi.org/10.1007/s10067-012-1996-2
http://dx.doi.org/10.1007/s10484-014-9263-8
http://dx.doi.org/10.1111/jsr.12580
http://dx.doi.org/10.1111/jsr.12580
http://dx.doi.org/10.2522/ptj.20130302
http://dx.doi.org/10.1111/jsr.13220
http://dx.doi.org/10.3233/JPD-201938
http://dx.doi.org/10.3233/JPD-201938
http://dx.doi.org/10.1097/j.pain.0000000000001631
http://dx.doi.org/10.1080/08964289.2012.731439
http://dx.doi.org/10.1007/s10865-012-9447-8
http://dx.doi.org/10.1007/s10865-012-9447-8
http://dx.doi.org/10.5664/jcsm.27932
http://dx.doi.org/10.5664/jcsm.27932
http://search.ebscohost.com/login.aspx?direct=true&AuthType=sso&db=ccm&AN=105008127&scope=site&authtype=sso&custid=s3716178
http://search.ebscohost.com/login.aspx?direct=true&AuthType=sso&db=ccm&AN=105008127&scope=site&authtype=sso&custid=s3716178
http://search.ebscohost.com/login.aspx?direct=true&AuthType=sso&db=ccm&AN=105008127&scope=site&authtype=sso&custid=s3716178
http://dx.doi.org/10.1155/2014/480859
http://dx.doi.org/10.1007/s10865-010-9263-y
http://dx.doi.org/10.1111/jsr.12604
http://dx.doi.org/10.1037/rep0000035
http://dx.doi.org/10.1093/pm/pny174
http://dx.doi.org/10.1016/j.cophys.2019.04.012
http://dx.doi.org/10.1002/(sici)1098-240x(200004)23:2<106::aid-nur3>3.0.co;2-a
http://dx.doi.org/10.1016/s0304-3959(03)00301-4
http://dx.doi.org/10.3389/fpsyg.2018.02089
http://dx.doi.org/10.1007/s40279-018-1015-0
http://dx.doi.org/10.1111/j.1526-4637.2008.00473.x
http://dx.doi.org/10.1007/s11606-016-3586-5
http://dx.doi.org/10.1097/j.pain.0000000000001390
http://dx.doi.org/1585086
http://dx.doi.org/10.1089/cyber.2014.0202
http://dx.doi.org/10.5812/aapm.33193
http://dx.doi.org/10.1016/s0003-9993(97)90011-3
http://dx.doi.org/10.1016/s0003-9993(97)90011-3
http://dx.doi.org/10.3233/bmr-2002-16106

	Sleep hygiene strategies for individuals with chronic pain: a scoping review
	Abstract
	Introduction﻿﻿
	Methods
	Patient and public involvement
	Search strategy
	Eligibility criteria
	Data charting

	Results
	Selection of sources of evidence
	Characteristics of sources of evidence
	Synthesis of results
	Prebed state: avoid anything that may alert you before bedtime
	Exercise: avoid exercising to the point of sweating within 1 hour of going to bed
	Tobacco: avoid alcohol, tobacco and caffeine within 4 hours of going to bed or after going to bed
	Sleep hygiene
	Alcohol: avoid alcohol, tobacco and caffeine within 4 hours of going to bed or after going to bed
	Education
	Sleep environment: a comfortable bedroom (temperature, light, noise)
	No evidence found


	Discussion
	References


