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Abstract 

Study Objective: To objectively measure the effect of sleeping alone for one night on sleep 

quality in female bed partners of male snorers. 

Participants and methods: Females complaining of poor sleep due to snoring by the bed 

partner and having no known hearing loss or snoring were included in a prospective 

multicenter cross-sectional study. 23 females underwent one polysomnography recording 

while sleeping with their bed partner and another while sleeping alone. Their sleep parameters 

were compared between the two nights.  

Results: We excluded 7 couples because the female partner snored more than 10% of the 

sleep time (n=6) or had obstructive sleep apnea syndrome (n=1). In the remaining 16 females, 

sleep time, sleep efficiency, arousal index, and percentages of deep sleep (stages 3-4) and 

REM sleep were not significantly different between the two nights. Percentages of light sleep 

(NREM stage 2) and awakening index were lower when sleeping alone (P=0.023 and 

P=0.046 respectively). 

Conclusion: Sleep quality was decreased and sleep fragmentation increased in females 

sleeping with male snorers. Some females had unrecognized snoring. However, our data do 

not suggest that objective sleep quality improves substantially in the female non-snoring 

partner when she sleeps alone for one night. 

Keywords: bed partner, sleep apnea syndrome, snoring.  

 

Abbreviations 

CPAP: Continuous positive airway pressure.  

SAS: Sleep Apnea Syndrome 

WASO:  Wake time after sleep onset  
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INTRODUCTION 

 

Sleeping with a snoring partner has been reported to increase daytime feelings of stress, 

depression[1] and fatigue,[2] although there were no consistent changes in quality of life 

evaluated through questionnaires [3, 4] or in daytime sleepiness.[4, 5] Poor sleep quality has 

been reported by more than two-thirds of bed partners of snorers.[3] These subjective 

complaints were related not only to snoring, but also to apneas and restlessness. [3]  

Nonsnoring bed partners may try various methods to improve their sleep quality, such as 

using ear plugs, sleeping pills, or both.[6] Treatment of the snorer may bring relief to the 

partner. A few studies evaluated sleep quality of bed partners whose sleep apnea syndrome 

(SAS) was treated with continuous positive airway pressure (CPAP).[1, 3, 4, 7, 8] 

Improvements were noted in the nonsnoring partners’ daytime sleepiness scores (which were 

within the normal range at baseline) and in anxiety scores but not in depression scores after 6 

to 8 weeks of CPAP.[1] In one of the few studies supplying objective data, CPAP during the 

second half of the study night was associated with a decreased arousal index and increased 

sleep efficiency in the partners.[8] In a cross-over study of CPAP versus placebo for 4 weeks 

each, CPAP was associated with better subjective sleep quality in the partner, but no 

improvements were noted in quality of life or objective sleep parameters (sleep efficiency, 

arousal index, sleep latency, time in slow-wave sleep, and time in REM sleep).[3] 

Some couples decide to sleep in separate rooms in order to improve their sleep quality. 

Among patients referred for snoring or suspected obstructive SAS and scheduled for surgical 

treatment of nasal obstruction, 40% had partners who slept in a separate room at least once a 

week [6], and in a population of SAS patients referred for initiation of CPAP therapy, 18% 

had partners who did not share their bed on a regular basis; however, these partners had worse 

anxiety and depression scores at baseline than the bed-sharing partners.[1] In addition, in a 
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recent study in a non-clinical population, having a bed partner with sleep-disordered breathing 

was not associated with worse sleep quality than having a bed partner without sleep-

disordered breathing. [9] Finally, there is no objective evidence that sleeping alone results in 

better sleep among individuals consulting with the bed-partner for his/her snoring and 

reporting that this snoring is bothersome. 

 The goal of this study was to obtain objective sleep parameters in female bed partners 

of male snorers during two nights at home in the usual bedroom, one with and one without the 

bed partner.  

 

MATERIAL AND METHODS 

 

We performed a prospective multicenter study. The appropriate ethics committee 

approved the study, and all participants gave their written informed consent prior to study 

inclusion.  

  

Study participants 

Participants were recruited prospectively at sleep units in three hospitals and one private 

center in and around Paris from April 2003 to August 2007. All participants were females, 

each consulting with the male bed partner, whose snoring they described as bothersome. 

Participants underwent a preliminary ambulatory sleep study to evaluate chronic snoring, 

particularly regarding the possible presence of sleep apnea syndrome (SAS), defined as an 

apnea/hypopnea index (AHI) greater than 10/hour. The partners, one man and one woman, 

had to be in a relationship that was at least 1 year long, stable, and described by both partners 

as good. The female partners complained of poor sleep quality due to the bed partner’s 

chronic snoring and were willing to undergo two sleep studies. A room available at home 
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where the snorer could sleep separately from his partner was required, as well as absence of 

any plan to relocate to another geographic area within the next 6 months. We did not include 

couples in which the snorer was a professional driver or had excessive daytime sleepiness 

(Epworth score >10), known cardiovascular disease, or chronic alcoholism. These exclusion 

criteria were chosen for ethical and legal reasons: our study might have delayed treatment, 

thereby increasing the risk of motor vehicle accidents or cardiovascular disease in the 

individuals with snoring or SAS. Also ineligible were females who were known to snore and 

who complained of poor sleep quality due to their own sleep disorders (e.g., insomnia or 

restless leg syndrome), used sleeping pills, or had marked hearing loss. Finally, we did not 

include couples who did not usually share the same bed.  

 

Study measurements 

 No treatment for snoring or sleep apnoea was initiated before study completion. 

Snoring volume was evaluated subjectively by the female partner using a visual analog scale 

(VAS) from 0 (no snoring) to 10 (snoring heard from another room) before the first sleep 

study. The female partner underwent two overnight sleep studies, at home, within 1 week of 

each other. The couple was asked to keep regular bed times during at least a week before the 

study nights. The female partner was recorded while sleeping in the bedroom with her male 

partner during one night and while sleeping alone in the same bedroom during the other night. 

Ventilation was recorded in the male partner during the shared-bed night and in the female 

partner during the night spent alone. For each sleep study, a technician went to the couple’s 

home to place the electrodes several hours before the couple’s usual bed time, thus allowing 

habituation of the participants to the recording equipment. The recording equipment was 

removed by the study participants themselves the next morning. Polysomnography recordings 

were obtained using a CID 102/108 device (Cidelec, Sainte Gemmes sur Loire, France) and 
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included two electroencephalogram leads (C3- A2, C4 – A1), two electrooculogram leads, 

and one chin electromyogram lead. The ventilation study consisted of recording the snoring 

via a microphone placed on the neck just over the trachea, nasal flow through a nasal cannula, 

thoracoabdominal movements through strain gauges belts, oximetry, and heart rate.  

The ventilatory and sleep traces were evaluated separately by observers who were 

blinded to the sleep condition (alone or with the partner). Apnea was defined as a nasal-flow 

decrease of 90% or more and hypopnea as a nasal-flow decrease greater than 50% or in the 

30%-50% range and accompanied with an at least 3% fall in oxygen saturation. Sleep stages 

were scored manually according to Rechtschaffen and Kales on 30-second epochs [10]. 

Arousals were defined following American Sleep Disorders Academy criteria [11]. The 

following ventilatory parameters were determined: AHI (number of apneas and hypopnoeas 

per hour of sleep), presence or absence of snoring, snoring time, snoring index (number of 

snores per hour), and mean snoring volume. Snoring was defined by the manufacturer as a 

sound with a frequency within the 20-200 Hz range and a volume in the microphone chamber 

greater than 76 dB. We arbitrarily defined snoring as snoring sounds for more than 10% of the 

total sleep time. Sleep quality was assessed based on the following parameters: total sleep 

time; sleep efficiency; wake time after sleep onset (WASO); arousal index (number of 

arousals per hour of total sleep time); number of awakenings per hour of sleep (or awakening 

index); and time and percentage of total sleep time spent in light sleep (stages 1 and 2), slow-

wave sleep (stages 3 and 4), and REM sleep. 
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Statistics 

 The order of the two nights (with then without the partner or without then with the 

partner) in each female was randomly assigned using a permuted block design [12]. 

Means ±SD were computed to describe the study population. Wilcoxon’s nonparametric test 

and paired  Student’s t-test were used to compare sleep-quality parameters in the female 

partner between the night spent alone and the night with the male partner. We used the 

nonparametric Mann-Whitney and Student’s t-test test to compare sleep-quality parameters 

between female partners of males with and without SAS [13]. Univariate repeated-measures 

ANOVA was used to evaluate interactions between the sleeping condition (with the partner or 

alone) and the order of the two nights [14].  P values less than 0.05 were considered 

significant.  
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RESULTS 

 

From April 2003 to August 2007, 30 couples who met the inclusion criteria were 

identified. Seven couples were not included, either because of busy work schedules (n=3) or 

because the snorer had severe SAS requiring prompt treatment initiation (n=4). Of the 23 

remaining couples, 16 were married. All female partners of the snorers complained of sleep 

disturbance due to their partner’s snoring, but no evidence of severe tension was noted or 

reported by the couples. Neither the snorers nor their female partners reported highly variable 

sleeping durations or bed times; in particular, none worked on night shifts. Of the 23 couples, 

7 (30.4%) were excluded because the recordings showed snoring in the female partner for 

more than 10% of the total sleep time; of these 7 females, 1 had SAS. In these 7 excluded 

couples, 5 male partners snored for less than 10% of the total sleep time and 3 female partners 

had longer snoring periods than their male partners.  

The main features in the 16 included couples are listed in Table 1. Among the males, 9 

had SAS. Snoring parameters are described in Table 2.  

Table 3 compares the sleep parameters in the females during the nights with and without 

the male partners. Two parameters were significantly better when the female partners slept 

alone, namely, the time spent in non-rapid-eye-movement (NREM) stage 2 sleep and the 

awakening index. Total sleep time, sleep efficiency, sleep latencies, WASO, and the arousal 

index were not significantly different between the two nights. During the night with the male 

partner, awakenings and arousals were unrelated to snoring initiation or exacerbation. Table 4 

comparing the sleep parameters in the females between the two orders of recording nights 

shows that the order effect was not significant for any of the parameters. 

The mean time interval between the two nights was 6.2 days in the “alone then with 

partner” group and 7.0 days in the “with partner then alone” group (Wilcoxon’s two-sample 
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test: P=0.91; t-test: P=0.72: not significant). The mean interval overall was 6.75±3.97 days 

(mean ± SD). The interaction between sleeping condition and order was not significant 

(P≥0.30 for all parameters). 

We found no significant differences in sleep parameters between female partners of 

males with and without SAS.  

 

DISCUSSION 

 We found no clear evidence that sleeping alone for one night substantially improved 

sleep quality. Only the time spent in light sleep (NREM stage 2) and the awakening index 

improved significantly when the female partners slept alone; however the differences were 

small and probably of limited clinical relevance. Slow-wave sleep (SWS) was decreased 

under both conditions [15], whereas no increase in sleep fragmentation or decrease in REM 

sleep was observed.[15] The absence of increased sleep fragmentation and the fact that 

awakenings were unrelated to snoring initiation or exacerbation suggest that the snoring 

volume was not sufficient to cause awakening. Furthermore, habituation to noise may have 

occurred.[16] Sleeping alone for one night may not be sufficient to allow recovery of SWS in 

individuals chronically exposed to snoring at night. A longer period of sleeping in quiet 

surroundings may be needed to restore the normal sleep structure. On the other hand, a 

rebound effect might occur if the snoring was the main cause of SWS deficiency. 

 Our study has several limitations. First, our sample was small (16 couples), and the 

SDs were large for some of the study variables. A larger sample might have led to the 

identification of additional significant differences. Nevertheless, our results indicate that 

sleeping without the snoring bed partner for one night did not normalize the sleep of the non-

snoring bed partner. A larger sample might enable the detection of small differences, but these 

might well be of no clinical significance. Second, we did not habituate our subjects to the 
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equipment during an entire night and we did not evaluate night-to-night variability. In 

addition, the female partners wore thoracic and abdominal belts, a nasal cannula, and a 

microphone when sleeping alone but not when sleeping with the male partners. Sleep 

disturbances induced by these items of equipment may have masked improvements in sleep 

quality induced by sleeping alone. However, when the two partners slept together, they were 

connected to the same recording box and had multiple wires in the bed. We believe that the 

resulting discomfort was probably similar to that experienced by the female partner when she 

slept alone wearing a nasal cannula and thoraco-abdominal belts. Moreover, it has been 

shown that recordings performed at home are not associated with a first-night effect or night-

to-night variability [17]. Third, sleeping alone for one night may not be sufficient to allow 

recovery of sleep quality in individuals who are chronically exposed to noise at night. In the 

female partners, some of the sleep parameters such as the arousal index and deep sleep 

duration were abnormal [18]. Conceivably, chronic exposure to noise at night may lead to 

alterations in sleep structure that cannot be eliminated by a single quiet night. Data on the 

effect of CPAP in the non-snoring bed partner suggest a larger effect after at least 6 weeks 

[1]than after less than 1 month [3]. A longer period of sleeping in quiet surroundings may be 

needed to restore normal sleep structure. Sleep disturbances due to chronic noise from night 

traffic improve over time but do not resolve completely.[16] Finally, sleeping in separate 

rooms may induce adverse psychological effects. In one study, the participants who slept 

apart had worse quality of life scores and higher anxiety and depression scores.[1] 

Nevertheless, in accordance with the small beneficial effects of sleeping alone in our study, a 

recent study in a non-clinical population failed to demonstrate that having a sleep-disordered 

breathing partner was associated with worse sleep quality. [9] 

An unexpected finding from our study was that 7 (30.4%) of the female partners snored.  

Furthermore, their snoring occupied more of the total sleep time than did the snoring of their 
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partners. In none of the couples was either partner aware that the female snored. Thus, the 

sleep disturbances reported by some female partners of male snorers may be due to their own 

sleep disturbances.  

 In conclusion, we found little objective evidence that sleeping apart for one night 

significantly improved objective sleep quality in the female partners of male snorers. Sleeping 

apart may not be the best solution when a woman is bothered by her bed partner’s snoring. 

Neither does ignoring the problem seem appropriate, particularly when sleep apnoeas occur. 

Data in the literature suggest that treating the snoring/sleep apnoea may be the best approach. 

Our study indicates that sleep specialists must be careful to treat the right person. 
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 Table 1: Clinical features of the 16 couples included in the study  

 
Male snorer 

N=16 

Female nonsnorer 

N=16 

Age (years) 45.3 ± 10.6 44.6 ± 11.8 

BMI (kg/m2)                26.5 ± 3.9              21.7 ± 3.5 

Epworth score /              6.5 ± 4.4 

AHI (events/h) 

 in the 16 females 

 in the 7 males without SAS 

 in the 9 males with SAS 

 

/ 

             2.3 ± 2.7 

             34.9 ± 20.3 

              

2.6 ± 3.6 

 

Values are expressed as means ± standard deviation 

AHI, Apnea-hypopnea index; BMI, body mass index
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 Table 2: Snoring parameters in the 16 males 

Parameters  

VAS snoring score 7.5±2.7 

Mean snoring volume (dB) 88.6±4.2 

Total number of snores 1172±1109 

Number of snoring episodes 72.5±76.0 

Snoring index 168±165 

Snoring duration (min) 89.8±83.7 

% of sleep time spent snoring 21.1±20.8 

 

Values are expressed as means ± standard deviation 

VAS, 10-point visual analog scale evaluated by the female bed partner
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Table 3: Comparison of sleep parameters in the female partners during the nights with and 

without the male partners 

 Night alone 
Night with the 

partner 

P value 

(Nonparametric) 

P value     

(Parametric) 

Total sleep time (min) 359.8 ±80.3 332.5 ±59.1 0.147 0.355 

Sleep efficiency (%) 87.6 ±9.9 83.4 ±10.2 0.224 0.232 

Stage 3 latency (min) 22.1 ±30.9 27.8 ±19.9 0.245 0.524 

REM sleep latency 

(min) 
84.0 ±31.9 91.4 ±48.7 0.717 

0.622 

% NREM stage 1 8.2±4.1 8.7±4.5 0.950 0.646 

% NREM stage 2 50.2± 7.1 55.0 ±7.1 0.023 0.031 

% NREM stage 3-4 16.8 ±6.5 14.9 ±4.8 0.147 0.195 

NREM stage 3-4 

duration (min) 

59.1 ±24.7 50.5 ±20.4 0.217 0.235 

% REM sleep 24.8 ±8.7 21.4 ±7.8 0.196 0.179 

 WASO (min) 49.4 ± 44.0 64.3 ± 44.3 0.301        0.282 

Awakening index 4.0 ±1.7 4.8 ± 1.9 0.046                  0.086 

Arousal index  11.4 ± 4.2 11.8 ± 5.1 0.214 0.763 

Awakenings + Arousals 

index (/h sleep) 
     15.4 ± 4.8 16.6 ± 5.9 0.518           

0.351 

 

Values are expressed as means ± standard deviation 

REM, rapid eye movement; NREM, non-REM; WASO, wake time after sleep onset 
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Table 4: Comparison of sleep parameters between the two groups of the female partners 

defined based on the order of nights with and without the male partners.  

 Order of nights 

 
With then 

without partner 

Without then 

with partner 

P value 

(Nonpara-

metric) 

P value 

(Par-

ametric) 

Total sleep time (min) -34.73 ± 
119.07 

-11.00 ± 
115.23 0.507 0.715 

Sleep efficiency (%) -5.82 ± 9.23 -0.40 ± 20.50 0.211 0.468 
Stage 3 latency (min) 10.73 ± 17.78 -5.40 ± 59.61 0.472 0.410 
REM sleep latency (min) 15.00 ± 64.09 -9.20 ± 48.20 0.579 0.467 
% NREM stage 1 0.01 ± 3.43 1.74 ± 7.12 0.911 0.513 
% NREM stage 2 4.48 ± 7.88 5.52 ± 9.39 1 0.821 
% NREM stage 3-4 -0.93 ± 4.20 -4.28 ± 8.57 0.739 0.302 
NREM stage 3-4 duration (min) -6.09 ± 21.76 -14.20 ± 40.92 0.911 0.607 
% REM sleep -3.57 ± 8.79 -3.02 ± 12.47 1 0.920 
WASO 21.45 ± 35.49 0.60 ± 85.13 0.298 0.490 
Awakening index  0.75 ± 1.73 0.94 ± 2.06 0.738 0.854 
Arousal index  0.73 ± 3.77 -0.60 ± 5.03 1 0.564 
Awakenings + Arousals (per h 

sleep) 1.48 ± 4.52 0.34 ± 5.44 0.657 0.666 
 

REM, rapid eye movement; NREM, non-REM 

The first 2 columns show the “with minus without” differences in sleep parameters. 

 
 
 

 
 
 


