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Abstract 

Context   In advanced cancer, abnormal sleep patterns may contribute to poor 

quality of life but the impact of opioid related sleep disorders has not been 

explored in detail in these patients. 

Objective   To document sleep and respiratory patterns in patients with cancer, 

receiving a range of opioids, determine factors that contribute to severity of 

central or obstructive apnoea and to what extent these contribute to sleep 

disturbance. 

Methods   Adults with advanced cancer admitted to a palliative care service 

underwent a sleep analysis by an unattended polysomnograph.  Total sleep time, 

apnea hypopnea index (AHI), central apnea index (CAI), obstructive apnoea 

hypopnea index OAHI), arousal index (AI) and oxygen desaturation were 

measured.  Baseline assessment included body habitus, Mallampati score, 

comorbidity indices, concomitant medications and the Berlin questionnaire. 

Epworth sleepiness scale, Stanford Sleepiness scale and Wu cancer fatigue scales 

were documented 

Results   28 patients were studied, including 25 receiving opioids.   In the latter 

group, the AHI was mildly abnormal in 6 patients and severely abnormal in 10 

patients. CAI and OAHI were abnormal in 9 and 17 patients respectively.  There 

was no significant correlation between opioid dose and polysomnographic 

results. Conclusion   In patients with advanced cancer receiving opioid 

analgesia, there was a high prevalence of respiratory disturbance, both central 

and obstructive, and deranged sleep patterns. Addressing sleep disordered 

breathing in cancer patients  has the potential to improve day-time drowsiness 

and quality of life. 
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Introduction 

 

Sleep disturbance in patients with advanced cancer has been identified as a 

significant contribution to symptom burden and is often poorly treated (1).  The 

mechanisms are complex and include pain, anxiety, depression, medications, and 

gastrointestinal disorders.  Sleep studies may be used to define the nature of 

disordered sleep in an attempt to identify aspects that are amenable to therapy.  

 

Sleep disordered breathing (SDB) is the repeated interruption of ventilation 

during sleep leading to arousal or partial arousal and oxygen desaturation (2). 

Obstructive sleep apnoea is related to the repetitive or partial collapse of the 

pharyngeal airway leading to hypoxia, and has an incidence of 5-34% in the 

general population (3,4).   Central sleep apnoea reflects a reduced response to 

hypercapnia in central chemoreceptors and is associated with a lack of rib cage 

and abdominal expansion. It is rare, with an  incidence in the general population 

probably less than 1% (5).  
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The adverse impact of long term opioids on sleep patterns in adults without 

cancer has been well demonstrated (6,7), but little is known about shorter term 

use in the palliative care setting.  Abnormal sleep/wake patterns have been 

documented in patients with advanced solid tumours with reduced quantity and 

quality of nocturnal sleep and episodes of sleep occurring during the day (8). 

Almost three-quarters of the patients were receiving opioid therapy but the 

effect on breathing patterns was not explored. 

 

It is thought that respiratory depression secondary to opioid use is not a 

common problem encountered in palliative care clinical practice when opioids 

are carefully titrated to control pain (9).  Whilst respiratory depression in 

patients on opioids is rarely seen during the day, concern has been expressed 

that it may be more common than previously recognised at night during sleep, 

with consequent adverse effects on quality of life. In a previous case series from 

this group, two of three women with metastatic breast cancer on high dose 

opioids who underwent sleep studies were shown to have severe central sleep 

apnoea (10). 

 

The literature suggests that central apnoea is a common complication of chronic 

opioid therapy in adults without cancer, affecting between 30-90% of patients 

(11-13). Moreover, it can be reversed following opioid withdrawal (14). Most 

studies have been carried out in patients on methadone maintenance programs 

or from patients referred to sleep disorder clinics.  The distinguishing sleep 

disordered features in patients receiving opioid medications include greater 

severity of disturbance during non REM compared to REM sleep and 

ineffectiveness of nasal CPAP (15). The effect may be dose related (13,16), but in 

the palliative care setting, opioid dose reduction may not be feasible. 

 

In addition to central apnoea, opioids may cause or exacerbate obstructive sleep 

apnoea. This has been demonstrated in patients on methadone maintenance 

programmes where the effect was not clearly related to dose (17).  

 

The present study was designed to assess the prevalence of sleep disordered 

breathing in a series of patients with malignant disease, the majority of whom 

were on chronic opioid therapy. Polysomnography was used to determine the 

frequency of central and obstructive sleep apnoea and any correlation with 

medications, diagnosis or co-morbid conditions.  

 

 

 

 

Patient and Methods 

 

Eligible patients were those with malignant disease admitted to Mater Health 

Services, Brisbane, known to the palliative care service, having no change in 

opioid dose during the preceding 48 hours, willingness to undergo a formal sleep 

study whilst an in-patient, and the ability to give fully informed written consent.  
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Exclusion criteria comprised; acutely unwell (eg sepsis, pulmonary embolus, 

myocardial infarction), unstable medical condition/symptoms that that would 

prevent compliance with all trial requirements, resting oxygen saturation levels 

<90% on room air, chest infection, acute exacerbation of COPD or asthma or 

other reversible pulmonary disease and any known sleep disordered breathing. 

 

Baseline assessment 

 

Participants provided a detailed medical history including respiratory illnesses, 

co-morbidities and sleep pattern followed by a physical examination. 

Demographics collected at baseline included; age, sex, malignant diagnosis, date 

of diagnosis, height and weight.  Comorbidities were assessed using the Charlson 

Comorbidity index,  the New York Heart Association (NYHA) Classification and 

the Australian – modified Karnofsky Performance Status (AKPS) (18,19).    Also 

documented were: opioid dose (oral morphine equivalent (OME)) (20) and 

duration of use, concomitant medications such as benzodiazepines or other 

sleeping tablets, cigarette and alcohol use. 

 

The anatomy of the oral cavity; specifically, the visibility of the base of uvula, 

faucial pillars (the arches in front of and behind the tonsils) and soft palate was 

examined pre-sleep test to determine a Mallampati score (21). A high Mallampati 

score (class 4) is associated with a higher incidence of obstructive sleep apnoea. 

Other factors that might predispose to sleep apnoea assessed included Body 

Mass Index (BMI), neck circumference and the Berlin Questionnaire (22).  This 

10-item questionnaire enquires about snoring behaviour, wake time sleepiness 

or fatigue, and the presence of obesity or hypertension in 3 categories. A positive 

result in 2 or more categories equates with a chance of apnoea.   

 

A number of assessments were undertaken to measure the possible adverse 

effect of sleep disturbance on overall quality of life. The Epworth Sleepiness 

Scale (23) is a self- administered questionnaire that provides a measurement of 

the patients’ general level of daytime sleepiness. It scores the chance of sleep in a 

number of situations (eg watching television) on a scale from 0-3. A total score of 

>10 is consistent with abnormal day-time sleepiness. The Stanford Sleepiness 

Scale (24) is a 7-point self-rating scale used to quantify progressive steps in 

sleepiness from “wide awake” to “sleep onset soon”. The Wu Cancer Fatigue 

Scale (25) is a nine question, five point scale, with a range of possible scores from 

five to 45. The lower the score,  the better the fatigue. 

  

Participants completed the Hospital Anxiety and Depression Scale (HADS) (26) 

 - a 14-item scale, with seven items measuring anxiety (HADS-A) and seven 

measuring depression (HADS-D). Scores range from 0 to 21 for each scale, higher 

numbers represent more distress.   

 

Study procedure 

 

A Somté  (Compumedics, Melbourne, Australia) unattended polysomnogram was 

performed at the patient’s ward bedside. The device was  set up in the evening 

and taken down in the morning by a member of the Sleep Unit or the nurse who 
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was looking after the patient.  Patient observations could be carried out during 

the night if required without interfering with data. A minimum of eight hours 

data collection was considered ideal for optimal data analysis. Overnight staff in 

the sleep disorders unit responded to any queries from the ward staff and a sleep 

physician was available on call. 

 

The results were scored manually according to standard techniques (27). Of 

particular interest were:  total sleep time, arousal index, total apnea hypopnea 

index (AHI), central apnoeic index (CAI), obstructive apnoeic hypnoea index 

(OAHI) and oxygen desaturation index (ie % time where Hb-O2 saturation is < 

90%). The definition of central versus obstructive events and apnoea vs 

hypopnea were according to standard criteria (27).  An AHI greater than 5 per 

hour was regarded as abnormal  

 

Sample size and Analysis. 

It was planned to include three groups of approximately ten patients participants 

per group: 

-  patients on high dose opioid >200mg/day OME 

-  patients on moderate dose opioid ≥40 - 200mg/day OME 

-  patients on low dose (<40mg OME/day)/no opioid therapy  

 

Statistical analysis   

Frequencies and descriptive statistics were determined for all variables based on 

the type of measure.  The prevalence of sleep apnoea overall, and by group, was 

determined.  Bivariate analyses (correlations or chi-square tests) was tested for 

associations between central sleep or obstructive apnoea and potential 

predictors. Simple logistic regression analyses was used to assess the 

relationship between sleep apnoea and each of the potential predictors, and also 

the opioid dose, for the entire sample.    

 

Results 

 

Sleep studies were performed on 28 patients (19 male), 25 of whom were 

receiving regular opioid medications. Of these, 14 were on fentanyl transdermal 

(1 plus methadone, 1 plus morphine), 9 on oxycodone (1 plus morphine), 1 on 

hydromorphone, 1 on methadone, morphine and oxycodone.  

 

Participants had a range of malignancies, most commonly prostate (7), 

genitourinary (4) and lung (3).  The median age and performance status was 72 

years (range 43 -91) and 60 (range 40-90). The median BMI was within the 

healthy population BMI range at 24.5 (range 17.3 - 35.1).  

 

Total sleep time ranged from 3.1 to 9.9 hrs (median 6.5 hr). Overall, 7 of 28 had 

no evidence of any sleep disturbance. Of the 3 participants not on opioids, 1 sleep 

study was normal and 2 were moderately abnormal (AHI 10 and 18). CAI was 

normal in all those not receiving opioids. The patterns of abnormalities are 

shown in Table 1.      
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In patients receiving opioids, two patients had an abnormal CAI only, 12 OHAI 

abnormalities and 7 demonstrated a mixed pattern. The severity of 

abnormalities in 9 patients with CAI >5 events /hr ranged from 7-126.  In 8 of 

these the OAHI was also abnormal.   OAHI was greater than 5 events/hr in 18 

patients. Four were severe and exceeded 30 events/hr. Two of the latter had 

concurrent abnormalities in CAI.  The total AHI ranged from 0-129 events/hr 

(median 16.5).   Ten patients had an AHI >30 events/hr. Arousal index was 

outside the normal range of 10-25 in 11 cases and exceeded 50 in 6 patients. 

The percentage time that oxygen saturation fell below 90 ranged from 0-95% 

(median 8%).  In 6 patients this was for more than 50% of the observation time. 

 

When analysed with regard to OME in 24 hours grouped into low (0-40, medium 

(40-200 and high dose (>200,) there was no overall correlation with AHI, CAI or 

OAHI. The Arousal Index was not influenced by OME. 

 

The Mallampatti score was 1 in most patients. The OAHI in 3 patients with scores 

over 3 were all high - 107, 23, and 22 events/hr respectively, however a low 

Mallampatti score did not exclude an abnormal result. Twelve participants had a 

high risk of apnoea from the Berlin questionnaire. 

 

With regard to sleepiness and fatigue measures, the Epworth Sleepiness Score 

was abnormal (>10) in 10 patients, Stanford Sleep Scale was 2 or less 

(suggesting full alertness) in 6 patients. The Wu index was over 20, suggestive of 

considerable fatigue, in 12 patients.  On HAD scoring, 7 participants 

demonstrated significant anxiety and 8 significant depression (scores>7).   None 

of these outcomes appeared have a significant correlation with any of the 

polysomnographic data.  

 

Similarly, there was no correlation with any of the other variables measured ie 

co-morbidities, concomitant medications or other sleeping tablets, cigarette and 

alcohol use. 

 

Discussion 

 

In this study the majority of patients with advanced cancer had evidence of sleep 

disordered breathing as reflected by an abnormally high AHI. The patterns 

observed were consistent with apnoea that was predominantly obstructive in 

nature, and less frequently central in origin or a mixture of the two. In the 3 cases 

previously reported by Hardy et al (10), one patient had severe central apnoea 

(121 episodes/hour) a level that was observed in only one participant in the 

present series. The second patient also had severe central apnoea, but this was 

combined with a moderate obstructive element.  

 

Disturbed sleep in patients with cancer has been widely reported (28) and the 

adverse impact of sleep disturbance on the quality of life of patients receiving 

palliative care has been emphasised (29).  In a recent study using ambulatory 

polysomnography in 114 patients with cancer (8), 17% achieved less than 5 

hours sleep per night. A curvilinear relationship has been demonstrated between 

mortality and sleep in patients with advanced cancer (30). Seventy-three of the 
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sample population were receiving opioid medication and this was associated 

with a small but significant increase in Stage 2 REM sleep. No other specific sleep 

characteristics were noted with opioids whereas serotonin uptake inhibitors and 

beta blockers were both associated with reduced sleep time and beta blockers 

also increased daytime REM sleep. No attempt was made to evaluate the possible 

contribution of apnoea to sleep disturbance in this study. 

 

Sleep disordered breathing associated with long term opioid therapy in adults 

without cancer has also been widely reported (11,13) although the precise 

nature of such disorders has not been clearly defined. A recent systematic review 

(31) suggested that opioids were associated with a moderately increased risk of 

central, but not obstructive, apnoea.  In contrast, a study in adults receiving 

methadone, observed obstructive apnoea to be the dominant abnormality (17). 

In the 71 patients studied, 35% had OSA and 14% CSA.   

 

There are fewer data on the acute or short term use of opioids, particularly in the 

palliative care setting, where formal evaluation using polysomnography is likely 

to be impractical and access to sleep laboratory expertise difficult. In a study of 

healthy volunteers, 42 subjects received either placebo, sustained release 

morphine (15mg) or methadone (5 mg). This was a double blind crossover study 

over three consecutive nights (32).  Total sleep time was not altered. Both drugs 

reduced arousal index and to a significant extent with methadone. There was no 

difference in OAHI between the three groups.  The adverse effects of oral and 

intravenous opioids on breathing during sleep and sleep architecture also has 

been demonstrated in healthy adults (33,34). 

 

The influence of opioids on both breathing rhythm and control of ventilation may  

increase the risk of central sleep apnoea.  Obstructive sleep apnoea may also be 

exacerbated by opioids due to relaxation of pharyngeal tone and increased 

airway collapsibility (35).   In view of the potential impact of sleep disordered 

breathing   on both physical and psychological morbidity, it would seem 

appropriate to consider whether, particularly in those patients under palliative 

care who are not at end of life and who may have a longer life expectancy, are 

screened to anticipate potential sleep problems.  In the present study a number 

of possible predictive factors were evaluated, but none were associated with 

sleep disordered breathing, possibly because of the relatively small sample size.  

 

Continuous Positive Airways Pressure (CPAP) has been shown to be of benefit in 

obstructive apnoea but may not assist central apnoea. A more complicated ‘servo 

controlled ‘technique has been recommended to assist ventilation in this 

condition (16,36).  Simpler measures include oral appliances fitted by 

orthodontists and worn at night, that move the tongue and mandible forward 

thus enhancing airway patency (37). 

 

The major limitation of this study was the small sample size. This meant there 

was potential for sample bias, selection bias, and limited ability to empirically 

evaluate covariates. It was also limited by the fact that polysomnography was not 

performed on a larger number of patients not receiving opioids. As baseline 

polysomnography data prior to initiation of opioid therapy was not available, it 
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is difficult to conclude unequivocally whether the findings are due to opioid 

therapy or other characteristics of these patients with advanced cancer.  

 

In conclusion, this study has confirmed a high prevalence of sleep disturbance 

and sleep disordered breathing in this set of patients with advanced cancer. 

Further research is needed to define the effect of advanced cancer and opioid 

usage on sleep disorders. This will help to guide future interventional studies 

aimed at improving quality of life. 
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Table1.   Results of Polysomnography  
 

OME Total 
Sleep 
Time 

CAI 
Events/h 

OAHI 
Events/h 

AHI 
Events/h 

AI 
Events/h 

%Time 
Sa02<90% 

270 7.4 9 1 9.5 11.4 0 
135 6.9 1 1 2 1.2 0.2 
270 9 0 1 1.8 16 5 
135 6.2 1 107 108 102 37 
160 6.1 35 20 54 29 27.2 
80 8.9 0.3 0.5 2.5 4.4 0.2 

877 9.7 1.4 6.4 7.9 19.7 0.2 
510 6.8 0 16.8 16.8 19.6 11 

1110 4.9 25.9 22.9 48.8 59.7 95.8 
1150 6 0 0 1.5 11 0.1 
180 8.5 15.8 22.5 38.3 37.6 - 
40 9.8 0 0 0 26.4 8.4 

135 7.8 0.5 34.8 35.3 22.9 0 
1970 7.8 42.9 28.9 71.7 51 - 

60 6.7 1 11.6 12.7 14.6 0 
200 6.9 0 16.4 16.6 26.2 54.2 
135 7.2 1.8 52.8 55 53 24 
580 4.8 0 0 0 4.6 0 
30 6.6 4.4 13.55 18 21.6 10 

560 4.1 8.6 5.2 13.8 5.7 0.2 
200 8.9 2.6 113.28 115.9 107.1 95 

0 5.9 0 17.56 17.56 24.7 20 
0 3.05 0 2.3 2.3 12.5 - 

225 9.9 126.3 2.34 128.6 44 9 
387 9 26.8 11 37.8 39 4 
20 3.1 0 15.36 15.36 15 0.4 
0 3.2 7.2 9.6 116.8 56.9 2.5 

313 6.33 0 6.95 6.95 11.8 25 
 
OME = Oral morphine equivalent mg/24 hours  
CAI = Central Apnoea Index 
OAHI = Obstructive Apnoea Hypopnoea Index 
AHI = Apnea Hypopnea Index 
AI = Arousal Index  
 
Abnormal results in bold. 
 
 
 
 
 
 
 
 


