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A B S T R A C T

Background

Obstructive sleep apnoeas are due to transient closure of the upper airway during sleep and merge into hypopnoeas in which the airway
narrows, but some airflow continues. They are due to the forces compressing the airway overcoming those which stabilise its patency. The
commonest association is obesity in which fatty tissue is deposited around the airway. Exercise has been recommended as a method of
losing weight, but other techniques which achieve this are also thought to improve symptoms due to sleep apnoeas. Sleep hygiene may
alter the sleep structure and the control of the upper airway during sleep and thus promote its patency.

Objectives

The objectives of this review are to determine whether weight loss, sleep hygiene and exercise are eHective in the treatment of obstructive
sleep apnoeas.

Search methods

The Cochrane Airways Group Specialised Register, CENTRAL, MEDLINE, EMBASE, CINAHL and reference lists of review articles have been
searched. The date of the last search was April 2009.

Selection criteria

Randomised, single or double blind placebo controlled, either parallel group or crossover design studies of any of these interventions were
to have been included.

Data collection and analysis

No completed trials have been identified.

Main results

No randomised trial data were available for analysis. An update search has identified a study presented in abstract form only. The findings
from one additional ongoing study are awaited.

Authors' conclusions

There is a need for randomised controlled trials of these commonly used treatments in obstructive sleep apnoeas. These should identify
which sub groups of patients with sleep apnoeas benefit most from each type of treatment and they should have clear and standardised
outcome measures.
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P L A I N   L A N G U A G E   S U M M A R Y

Lifestyle modification strategies for managing obstructive sleep apnoea

Obstructive sleep apnoea happens when breathing is either stopped or reduced during sleep because of a narrowing or blockage of the
upper airway (passage to the lungs). It causes loud snoring and occasional apnoea (stopping breathing). It can lead to daytime sleepiness
and may cause, hypertension, stroke and road accidents. Lifestyle modification, especially weight loss, sleep hygiene and exercise, are
oJen recommended. These could help by relieving pressure on the upper airway, and increasing muscle tone in the airway. However, the
review found no trials to assess the eHects of these strategies, and more research is needed.
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B A C K G R O U N D

Obstructive sleep apnoeas are due to transient closure of the
upper airway during sleep and are conventionally defined when
airflow ceases for more than ten seconds. The patency of the
upper airway depends on the balance of forces across it and
on its compliance. Any factor which narrows the upper airway,
increases the pressure around it, reduces the pressure within it, or
increases its compliance, will predispose towards sleep apnoeas.
The most important causes are a small initial size of the upper
airway, loss of upper airway dilator muscle activity and an increase
in inspiratory chest wall muscle activity. Sleep deprivation reduces
the respiratory drive to both hypoxia and hypercapnia which tends
to prolong the apnoeas, increases the threshold for arousal and
alters the sleep architecture. (Guilleminault 1981 and White 1983)

The commonest cause of a small upper airway is obesity. The
adipose tissue which is deposited within the neck surrounds the
airway and mass loads this, tending to collapse it when the dilator
muscle tone is reduced (Davies 1992, Stradling 1991).

The adverse eHects of sleep apnoeas are partially due to
fragmentation of the sleep structure and partly due to the
cardiorespiratory consequences. The arousals at the end of each
apnoea break the continuity of sleep and lead to daytime
sleepiness and other neuropsychological eHects with an increased
risk of road traHic accidents. The oxygen desaturation changes
and intrapleural pressure swings cause cardiac dysrhythmias and
surges of blood pressure during the apnoeas and may be linked
to the increased risk of stroke, myocardial infarction and daytime
hypertension that has been demonstrated in those with obstructive
sleep apnoeas.

Conservative treatment is usually the first line of management for
sleep apnoeas unless they are severe and frequent both with a
view to relieving symptoms and avoiding the complications of the
apnoeas. Weight loss has been recommended on the basis that
it should decompress the upper airway and promote its patency,
particularly if weight gain has coincided with worsening of the
symptoms or of the sleep study findings. Uncontrolled studies have
suggested that it may be eHective (Lojander 1998, Noseda 1996,
Smith 1985). Exercise is primarily recommended in order to lose
weight, but may also alter the sleep structure.

Other life style modifications are designed to improve 'sleep
hygiene'. These include measures to improve the sleep
environment so the bed is comfortable and the bedroom warm,
quiet and dark, avoiding caHeinated drinks in the evening and other
stimulants, improving the sleep/wake patterns by, for instance,
increasing physical activity during the day, preparation for sleep
by mentally winding down in the evenings and avoiding daytime
naps. Avoidance of excessive alcohol in the evening is important
(Issa 1982, Scrima 1982). There have been few studies of sleep
hygiene (Redline 1998), but sleep deprivation has been shown to
increase the collapsibility of the upper airway (Series 1994). The
value of these first line measures has not been established. It
remains uncertain how eHective they are in reducing symptoms
and, if they are eHective, whether the benefit is sustained.

O B J E C T I V E S

The objectives of this review are to determine whether weight
loss, sleep hygiene and exercise are eHective in the treatment of

obstructive sleep apnoeas in reducing symptoms and whether any
benefits are maintained.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Studies selected for this review will be randomised, either single
or double blind, placebo controlled and of either parallel group or
cross over design.

Types of participants

Participants will be of any age and either sex with stable
obstructive sleep apnoeas diagnosed by sleep studies and with
an apnoea hypopnoea index or respiratory disturbance index
or similar score of greater than 5 per hour. Patients should
not be using nasal continuous positive airway pressure (CPAP)
systems, mandibular advancement devices or have previously
undergone upper airway surgery for snoring or sleep apnoeas.
Studies including subjects with chronic obstructive pulmonary
disease (COPD), neuro-muscular disorders and heart failure were
excluded.

Types of interventions

Participants will be randomised to either placebo or weight loss,
sleep hygiene or exercise programmes. Co-interventions such as
surgery will be recorded and where possible will provide a basis for
subgroup comparisons.

Types of outcome measures

Primary outcome measures included:
1. Excessive daytime sleepiness using a validated and reliable
symptom score scale e.g. Epworth Sleepiness Scale or other
technique, e.g. multiple sleep latency test (MSLT)
2. Apnoea - Hypopnoeas Index (AHI), desaturation index or
equivalent scoring system
3. Severity of snoring
4. Cognitive outcome scores
5. Quality of life using a recognised scale
6. Survival

Search methods for identification of studies

Electronic searches

The Cochrane Airways Group Specialised Register of trials was
initially searched in July 2000 together with a CENTRAL, MEDLINE,
EMBASE and CINAHL search. Subsequent search updates have been
run on the Register. The most recent search was carried out in April
2009.

The Cochrane Airways Group Specialised Register of trials is
derived from systematic searches of bibliographic databases
including the Cochrane Central Register of Controlled Trials
(CENTRAL), MEDLINE, EMBASE, CINAHL, AMED and PsycINFO,
and handsearching of respiratory journals and meeting abstracts
(please see the Airways Group Module for further details). All
records in the Specialised Register coded as 'sleep apnea' were
searched using the following terms:
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(Weight* or exerc* or smok* or nicotine or cannabis or coHee or
caHein* or *caHein or alcohol* or diet*) or (depriv* or restrict* or
hygien* and (sleep))

Searching other sources

Reference lists from review articles were also searched. There was
no restriction on language of publication.

Data collection and analysis

METHODS OF REVIEW

a) Selection of trials

The titles and abstracts were reviewed to assess which references
were relevant for this review. The full text of selected papers was
then assessed for inclusion, based on the types of participant, the
study design, types of intervention and outcome measures.

b) Quality Assessment

Studies that have been included have been subjected to quality
assessment using the Cochrane approach. For the 2008 update this
was expanded to include an assessment of the risk of bias in eligible
trials.

c) Data Extraction

Data will be extracted from published selected studies and entered
into the Cochrane Collaboration SoJware programme, Review
Manager 4.0. Data in table or graphic form will be used if
published and authors will be requested to provide clarification
and additional information for the review. Any disagreement will be
resolved by an independent adjudicator.

R E S U L T S

Description of studies

For details of search history see Table 1.

One study presented in abstract form awaits assessment pending
availability of study characteristics and findings (Ahari 2005).
Correspondence with the study investigator confirmed that the trial
will be submitted for publication in 2006. As of April 2008, this was
not available.

No other randomised control trials were identified which meet the
inclusion criteria.

Risk of bias in included studies

No studies could be included in the analysis of this review.

E:ects of interventions

No results from randomised trials meeting the inclusion criteria
could be analysed.

D I S C U S S I O N

A comprehensive search strategy was used for this review and every
eHort was made to identify all relevant studies. None were excluded
because of the language of the publication, but it remains possible
that some references have not been identified. Most of the studies
were descriptive. They had very variable entry criteria as regards
the definition and severity of obstructive sleep apnoeas and a
variety of outcome criteria. These included subjective assessments
such as daytime sleepiness and physiological measurements. The
length of follow-up varied considerably between the studies.

This review indicates that there is a lack of randomised controlled
trial data with regard to the eHectiveness of weight loss, exercise
and sleep hygiene techniques in the treatment of obstructive
sleep apnoeas. This is particularly important because of the
frequency with which these measures are recommended for this
common condition (SIGN 2003). One unpublished, ongoing study
has been identified (Ahari 2005). Future versions of this review will
incorporate findings from this study.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

There is no evidence that simple non-invasive lifestyle changes may
improve sleep apnoea or its consequences. These measures may
nevertheless be tried, particularly in the obese or those with very
poor sleep hygiene since they are non-invasive. Lack of benefit from
these approaches should not preclude the patient from progressing
to other treatments which have been shown to be eHective, such as
nasal continuous positive airway pressure (CPAP).

Implications for research

There is a need for randomised controlled trials of the eHects
of weight loss, exercise and sleep hygiene in the treatment of
obstructive sleep apnoea. Care should be taken in the definition
of this disorder and to ensure that the outcome measures are as
objective and standardised as possible to ensure comparability
between studies.
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