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SLEEP-RELATED HEALTH PROBLEMS AND THEIR IM-
PACT ON SOCIETY AND ON INDIVIDUALS ARE A MA-
JOR SOCIAL ISSUE. PEOPLE WITH SLEEP-DISORDERED 
breathing (SDB) are at increased risk for hypertension,1,2 cardio-
vascular diseases,3 and mortality.3,4 However, SDB and obstruc-
tive sleep apnea syndrome (OSAS) are prevalent but largely 
undiagnosed in adults.5 In spite of this wide population of un-
diagnosed patients, in-laboratory sleep-recording capacity has 
remained limited. This current situation presents an urgent need 
to move toward the use of portable monitors in home settings.

Epidemiologic studies for SDB and OSAS have been con-

ducted not only in Western countries,1-5 but also in Asian 
countries.6,7 However, sound estimates of SDB prevalence in 
Japan are lacking: previous Japanese studies have been limited 
by use of nonprobability samples, low response rates, small 
samples, and other methodologic problems. All previous Japa-
nese epidemiologic studies on SDB and OSAS were performed 
with type 4 portable monitors.8-10

In our current study, a cardiorespiratory monitoring device 
(also referred to as a type 3 portable monitoring device) was 
used together with actigraphy at home to analyze SDB. Type 3 
portable monitors are defined as devices with a minimum of 4 
channels monitored,11 including ventilation or airflow (at least 2 
channels of respiratory movement or respiratory movement and 
airflow), heart rate or electrocardiogram, and oxygen saturation, 
whereas portable monitors that do not meet these criteria are 
designated as type 4.11 Attended type 3 sleep studies are thought 
to be a standard method and an alternative for polysomnogra-
phy in the diagnosis and follow-up for SDB and OSAS.12 On 
the other hand, type 4 portable monitors are not recommended 
for diagnosis because they have a higher percentage of false-
positive results and high rates of false negatives or conflicting 
results.11
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drome in a Japanese working population and (2) whether home moni-
toring with a type 3 portable monitor and actigraphy can produce reli-
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were also performed. Unattended home cardiorespiratory (type 3) sleep 
studies with actigraphy were conducted for 2 nights to diagnose SDB in 
322 subjects. From the baseline questionnaires and sleep diaries, par-
ticipants were assessed to follow their usual lifestyles during the study 
(e.g., time in bed, alcohol intake).
results: Of 466 Japanese male employees, 396 responded to the 
questionnaire survey (85.0%). Results from 322 male employees aged 
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dex (RDI), calculated from the type 3 portable monitors and actigraphy, 
was highly reliable with an intraclass correlation of 0.98 for interscorer 

reliability and with an intraclass correlation of 0.95 for night-to-night 
reliability. Prevalence of mild (5 ≤ RDI < 15), moderate (15 ≤ RDI < 
30) and severe (RDI ≥ 30) SDB in this population were 37.4%, 15.7%, 
and 6.6%, respectively. The prevalence of obstructive sleep apnea 
syndrome (RDI ≥ 5 and Epworth Sleepiness Scale score > 10) was 
17.6%.
Conclusions: The prevalence of moderate to severe SDB (RDI ≥ 15) 
was 22.3% in this Japanese male working population aged 23 to 59, 
measured in participant’s usual life settings. Unattended home monitor-
ing with type 3 portable monitors and actigraphy was highly reliable and 
may be suitable for analyzing SDB in the usual lifestyle setting.
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Most epidemiologic studies have been performed with poly-
somnography in laboratory settings. Using in-laboratory poly-
somnography as the gold standard has limitations in validity, 
partly because subjects tend to sleep more poorly in the labora-
tory than at home.11 In this study, participants were asked to fol-
low their usual lifestyles, and sleep recordings were performed 
at home. Home monitoring that more closely reflects the sub-
jects’ usual drinking and sleeping habits may present a differ-
ent prevalence or different outcomes than those from previous 
reports in the laboratory settings.

Recently, obesity has become a major social problem in Ja-
pan. The prevalence of obesity (body mass index: [BMI] ≥ 25) 
in 1983, 1993, and 2003 was 26.7%, 24.5% and 34.4%, respec-
tively, among the Japanese male general population aged 40 to 
49 years.13 Obesity and weight gain are positively associated 
with SDB.14 Thus, SDB may become more prevalent than has 
been previously reported in Japanese.

The primary goal of this paper was to examine the prevalence 
of home-monitored SDB and OSAS in a Japanese working 
population. The secondary goal was to test the hypotheses that 
home monitoring with a type 3 portable monitor and actigraphy 
can produce reliable data to analyze SDB in usual lifestyles. 
Here, we report the first epidemiologic study in Japan with a 
type 3 portable monitor and actigraphy at home to examine the 
prevalence and related factors of SDB.

MethoDS

Subjects and Study Design

The subjects of this cross-sectional study were employees 
of a wholesale company. There was a wide range of jobs with-
in this employee group. All the employees who worked in 11 
branches of the company spreading over Osaka prefecture in 
Japan from January 26, 2004, to December 19, 2005, were in-
vited. We visited each workplace and distributed questionnaires 
to the employees. Out of 476 male employees, 10 subjects 
were excluded because they changed their workplaces. Out of 
responders to the questionnaires, those who provided written 
informed consent underwent sleep tests. Subjects were asked to 
keep their usual lifestyles during a 1-week survey period. BMI 
was calculated as weight (minus 1 kg for measured weight of 
the participants to correct for clothing) divided by the square 
of height in meters. The study protocol was approved by the 
Kyoto University Graduate School and Faculty of Medicine 
Ethics Committee.

Questionnaire

The questionnaires included demographics, the Epworth 
Sleepiness Scale (ESS),15 and the Pittsburgh Sleep Quality In-
dex (PSQI) .16,17 The ESS score was adjusted to compare with 
the current Japanese version of the ESS.18

Alcohol use was asked in the questionnaire. Frequency of al-
cohol consumption during the previous year was asked (almost 
every day, once or twice a week, once or twice a month, only 
on special occasions, or do not drink). Subjects who answered 
almost everyday were considered to be habitual drinkers. All 
the subjects were also asked if they consumed alcohol during 

the past week. Those consuming alcoholic beverages during the 
previous week were asked about the types of drinks and the 
total consumption of each type.

Current smoking habits were asked about in the question-
naire. Smokers were asked their smoking history in years and 
the number of cigarettes smoked per day. Previous smoking 
habits were similarly asked about.

Total sleep time and sleep latency data during the previous 
month were obtained from the PSQI. Subjects who answered 
snoring every night or often were considered to be habitual snor-
ers. A brief sleep diary was also filled out during the survey pe-
riod. The diary was used to quantify the participant’s daily life-
style and to know the alcohol use within 2 to 3 hours before bed 
time. These diary data were used to compare changes in alcohol 
use and sleep duration between usual lifestyle from the baseline 
questionnaire and lifestyle during the 1-week survey period.

examinations and home Monitoring

Specialists in respiratory medicine, sleep medicine, or both 
interviewed and examined all the participants at their work-
places. Each subject was asked to wear an actigraph (Actiwatch 
AW-Light: Mini-Mitter, Bend, Ore.) for 7 days to estimate 
sleep-wake time19 and a type 3 portable monitor (Morpheus: 
Teijin, Tokyo, Japan, which is the same as Somté: Compu-
medics, Victoria, Australia) for 2 nights at home. About half 
of the participants wore the portable monitors for 2 consecu-
tive nights, and the others wore it 1 night apart. The portable 
monitors recorded chest and abdominal respiratory movements, 
nasal pressure, oxygen saturation, heart rate, and body position. 
The sampling rate for the oxygen saturation was 1 Hz. The por-
table monitors recorded and stored signals for about 24 hours in 
a CompactFlash memory card, and the data were transferred to 
a PC and analyzed later. After being trained twice by specialists 
in respiratory medicine and sleep medicine, each participant 
followed written step-by-step instructions and hooked up the 
monitor by himself at home before going to bed.

actigraph and portable Monitor Data analysis

Sleep duration was estimated from analysis of the wrist ac-
tigraph tracing19 in conjunction with a sleep diary. The time at 
which the participant went to bed and the time he got out of 
bed were obtained from the diary. Sleep onset was estimated by 
noting sustained cessation of wrist movement on the actigraphy 
tracing. The time of awakening was noted by the appearance 
of wrist movements on the actigraphy tracing. Sleep durations, 
used for portable-monitor analysis, were the estimated length 
of time between the sleep onset and the final awakening. Main 
bouts of comprehensible portable-monitor recordings within 
the estimated sleep durations were used for portable-monitor 
analyses, and the length of the comprehensible portable-moni-
tor data was called the “analyzed time length.”

The respiratory disturbance index ([RDI] the number of ap-
neas and hypopneas per hour of the analyzed time length) was 
calculated from the data of both the actigraphy and the portable 
monitors. The portable-monitor records were visually inspected 
and scored by at least 2 medical doctors who specialize in re-
spiratory medicine. Apneas (cessation of breathing for at least 
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10 seconds) and hypopneas (more than 50% reduction in the 
amplitude of nasal pressure or respiratory effort associated with 
a more than 3% reduction in oxyhemoglobin saturation for at 
least 10 seconds)11 were scored blindly to other information 
except sleep-wake time estimated by actigraphy. Data without 
oxygen-saturation signals or incomprehensible recordings were 
excluded from analysis. Data recorded for less than 2 hours 
were also excluded because Medicare guidelines require at least 
2 hours of documented sleep time.11 When data from both of the 
2 recorded nights were available, records from the second night 
were further analyzed. Subjects with an RDI of 5 to 14.9, 15 to 
29.9 and 30 or higher were considered to have mild, moderate, 
and severe SDB, respectively.

The night-to-night variability was assessed for all of the 
subjects whose portable-monitor recordings were available for 
both nights. To evaluate interscorer reliability, recordings from 
the first half (the first 139 consecutive participants) of the stud-
ies were manually scored by another physician who specialized 
in sleep medicine blinded to RDI scores by the respiratory med-
icine specialists. These scored results from another physician 
were used only in the assessment of the interscorer reliability.

Statistical analysis

Categorical data are presented as proportions, and continu-
ous data are presented as means and standard deviations (SD). 
The night-to-night variability and interscorer reliability were 
estimated using the intraclass correlation coefficient (ICC). A 
Bland-Altman plot was drawn to present the relationship be-
tween the mean of 2 individual values and the difference be-
tween those values. We analyzed the joint occurrence of SDB 
and habitual snoring, daytime sleepiness detected by ESS, age, 
BMI, alcohol use, and current smoking habits. We compared 
proportions between groups using the χ2 test for trend, and ana-
lyzed continuous data between groups with analysis of variance 
(ANOVA) for trend. A multivariate logistic regression model 
was constructed to examine the independent associations of the 
important covariates with moderate to severe SDB. The model 
included terms for habitual snoring (yes vs no), age (1-year in-
crement), BMI (second, third, or fourth quartile vs first quartile), 
alcohol use in the recorded nights (drink vs not drink), and cur-
rent smoker (yes vs no). Statistical significance was defined as 
a P value less than 0.05. The Bland-Altman plots were drawn 
using MedCalc version 9.3.1 (MedCalc Software, Mariakerke, 
Belgium). The other statistical analyses were performed using 
SAS for Windows release 8.02 (SAS Institute Inc., Cary, NC).

reSultS

Characteristics of the Subjects

Out of 466 male subjects invited to participate in our survey, 
396 subjects answered the baseline questionnaire (85.0%: eli-
gible subjects). Of the questionnaire responders, 322 subjects 
(69.1%: participants) underwent monitoring with the home-
based portable monitors. Participants designated themselves 
as clerks (4.0%), managers (9.0%), technical engineers (1.2%), 
salespersons (55.9%), service persons (4.7%), shipping agents 
or corresponding clerks (11.5%), manufacturers or manual 

laborers (8.7%), others (1.6%), and not ascertained (3.4%). 
Amount of self-reported annual income was 1 to 3 million yen 
(2.2%), 3 to 5 million yen (14.3%), 5 to 7 million yen (53.7%), 
7 to 10 million yen (25.5%), more than 10 million yen (2.2%), 
and not ascertained (2.2%). Characteristics of the participants 
were presented in Table 1.

portable-Monitor recordings

All of the subjects were asked to wear the portable moni-
tors for 2 nights. Out of 644 sleep recordings, 63 could not be 
analyzed. One subject refused to perform the second recording. 
Data from 26 recordings were lost, probably due to technical or 
mechanical problems. No oxygen-saturation data were obtained 
in 17 recordings. No comprehensible data were available from 
in 14 recordings. Five recordings were shorter than 2 hours. 
Data from only 1 night were analyzed in 29 subjects, and data 
from both nights were available for analyses in 276 subjects. As 
a result, data from 305 subjects (94.7%) were used for further 
analysis; 95.7% (292/305) of these recordings were carried out 
during the weekday. The mean RDI was 10.6 ± 11.4. The mean 
analyzed portable-monitor time was 5.4 ± 1.2 hours, and 34.8% 
of portable-monitor recordings had less than 5 hours of analyz-
able time. The mean RDI scored by a second physician was 
11.1 ± 12.7 in the first consecutive 139 subjects. The interscorer 
reliability of RDI was excellent between scorers, with an ICC 
of 0.98 (95% confidence interval [95%CI]: 0.98-0.99).

In the 276 subjects whose portable-monitor records were 
available in 2 nights, mean RDIs of the first and second night 
were 10.3 ± 12.5 and 10.7 ± 11.5 (P = 0.326, paired t-test), 
and the ICC was 0.95 (95%CI: 0.94-0.96). Visual inspection of 
the Bland-Altman plot revealed a low percentage of data points 
outside of the 95%CI (Figure 1).

lifestyles During the 1-Week Survey period

Participants were asked to follow their usual lifestyles. We 
used the baseline questionnaires to detect usual lifestyles and 

Table 1—Characteristics of the Subjects

Variable Participants Entire eligible
 (n = 322) sample (n = 396)
Age 43.8 ± 8.4 44.1 ± 8.4
BMI, kg/m2 23.7 ± 3.1 23.6 ± 3.0
Current smoker 175 (54.9) 218 (55.1)
Habitual snorer, everyday or often 156 (48.9) 180 (45.5)
Habitual drinker, almost everyday 177 (56.1) 222 (56.1)
Alcohol consumption, g·d-1·kg-1 0.5 ± 0.5 0.5 ± 0.6
Hypertension 50 (16.1) 61 (15.4)
Daytime sleepiness , ESS > 10 86 (27.6) 105 (26.5)
ESS score 8.1 ± 4.3 8.0 ± 4.3
Total sleep time, h 5.9 ± 0.9 5.9 ± 0.9
Sleep latency, min 10.8 ± 15.7 10.8 ± 14.8
Sleeping pill use, yes 8 (2.5) 9 (2.3)

Data are expressed as mean ± standard deviation or number of 
subjects (%).
BMI refers to body mass index; ESS, Epworth Sleepiness Scale.
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OSAS, as defined by an RDI of 5 or higher and an ESS score 
above 10, was 17.6%.

The percentage of subjects with a BMI of 18.5 to 24.9, 25 
to 29.9, and 30 kg/m2 or more was 61.0%, 32.8%, and 2.0%, 
respectively. Six subjects had a BMI of more than 30 kg/m2, but 
none of them had severe SDB. To further investigate the associ-
ation between SDB and BMI, we compared SDB severity with 
BMI in quartiles. As shown in Table 2, subjects with moderate 
or severe SDB aggregated into the fourth BMI quartile.

SDB severity was significantly associated with habitual snor-
ing, age, and BMI. However, the proportion of subjects with 
daytime sleepiness was slightly but not significantly increased 
with SDB severity.

Adjusted odds ratios are presented in Table 3 to show the 
relationship of potential risk factors with moderate to severe 
SDB. Snoring, age, and BMI were found to be closely associ-
ated with an increased risk of moderate to severe SDB. Results 
from the unadjusted logistic regression model were basically 
the same (data not shown).

DiSCuSSion

This study demonstrates that SDB is prevalent in a Japanese 
male working population younger than 60 years of age. This is 
the first report on the prevalence of SDB and OSAS in a Japa-
nese working population detected by a type 3 portable moni-
tor.

Considering the high participation rate of 69.1% (322/466) 
and no apparent differences in characteristics from the entire 
eligible samples, our sample does not appear to have self-selec-
tion bias and our estimate of the prevalence may well represent 
that of the whole subject population (i.e., all of the male em-
ployees of this company in Osaka prefecture).

From the analysis of sleep time and alcohol use, our sub-
jects seemed to follow their usual lifestyles during the survey. 
Quantity of alcohol consumption during the previous week and 
frequency of alcohol intake during the previous year were both 
significantly associated with alcohol use on the nights on which 
portable monitoring was recorded. No significant difference 
was found between the usual duration of the TIB detected by 
the baseline PSQI questionnaire and the TIB length during the 
survey periods.

This study demonstrates a high degree of reliability in RDI. 
The interscorer reliability of RDI in our study is excellent (ICC = 
0.98), which is similar to that reported in the Sleep Heart Health 
Study (SHHS) with home polysomnography (ICC = 0.97 in 
RDI with 3% desaturation).20 It appears that the manual scoring 
of RDI with an associated oxygen desaturation can yield highly 
reliable measures, even for data collected in an unattended set-
ting with a type 3 portable monitors. Night-to-night reliability 
of RDI was also excellent (ICC = 0.95), which is similar to the 
previous report with a type 3 portable monitor (ICC = 0.90 in 
RDI with 4% desaturation).21 Thus, the first-night effect, which 
was seen in polysomnography, may be small or not present in 
home recordings using type 3 portable monitors.

The association between severity of SDB and sleepiness was 
slightly but not significantly stronger among subjects with more 
severe SDB (Table 2). Sleepiness and SDB have been reported 
to correlate only weakly, and often inconsistently.12

the diaries to analyze behaviors during the 1-week survey pe-
riod. The usual length of time in bed (TIB) calculated from the 
baseline PSQI questionnaire was 6.0 ± 0.9 hours. The average 
TIB during the survey period detected from the sleep diary was 
6.0 ± 1.1 hours. No significant difference was found in these 
TIB durations (P = 0.905, paired t-test).

Mean alcohol consumption during the previous week was 
associated with alcohol-consumption frequency during the pre-
vious year. Mean alcohol consumption per body weight among 
participants who consumed alcohol almost everyday (n = 168), 
once or twice a week (n = 50), once or twice a month, or only in 
special occasions (n = 55) and do not drink (n = 19) was 0.743 
± 0.575, 0.200 ± 0.203, 0.069 ± 0.131 and 0.001 ± 0.003 g·day-

1·kg-1, respectively (P < 0.001, ANOVA for trend).
Whether or not participants consumed alcohol on the nights 

of the portable-monitors recording was associated with their 
usual alcohol habits; 84.7% (144/170), 26.9% (14/52), 5.4% 
(3/56), and 5.3% (1/19) of participants who consumed alcohol 
almost everyday, once or twice a week, once or twice a month 
or only in special occasions, and do not drink took alcohol in 
the nights of the portable-monitor recording, respectively (P < 
0.001, χ2 test for trend); 63.9% (159/249) of participants who 
consumed and 5.8% (3/52) of those who did not consume alco-
hol during the previous week had alcohol on the nights of the 
portable-monitor recording (P < 0.001, χ2 test). Mean alcohol 
consumption was 0.732 ± 0.595 g·day-1·kg-1 among those who 
consumed alcohol on the portable-monitor recorded nights and 
0.158 ± 0.238 g·day-1·kg-1 among those who did not (P < 0.001, 
t-test).

SDB prevalence

The prevalence of mild, moderate, and severe SDB was 
37.4%, 15.7%, and 6.6%, respectively (Table 2). Prevalence of 
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Figure 1—Bland-Altman plot between 2 recorded nights. The dif-
ference in Respiratory Disturbance Index (RDI) between first and 
second recorded nights (RDI in the second night minus RDI in the 
first night) plotted against the mean of the 2 nights (n = 276). A 
solid horizontal line indicates the mean value of RDI difference, 
and the 2 dotted lines indicate the 95% confidence interval (mean 
difference ± 1.96 SD).
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In this study, alcohol use on the recorded night and current 
smoking habits were not associated with SDB severity (Table 
2). Thus, results from this study are generalizable to other pop-
ulations of employed Japanese men, regardless of smoking and 
drinking habits. Our results might be typical of a Japanese male 
working population, rather than only the specific company.

Some epidemiologic studies have used only records that were 
more than 4 to 5 hours in length for examination.22,23 However, 
the mean length of time analyzed by portable monitors in this 
study was 5.4 ± 1.2 hours, and more than one third of the sub-
jects had less than 5 hours of analyzed time. If sleep monitoring 
records of less than 5 hours in duration had been discarded, 
remaining records might not have been representative of this 
population.

We compared the effects of BMI and obesity on SDB. When 
Caucasians and East Asians were compared under the same 
BMI cutoffs, East Asians were found to have a higher preva-
lence of SDB in nonobese subjects.24 Recently, BMI has been 
reported to be closely associated with SDB in East Asians6 as 
well as in Caucasians.14 However, this association has not been 
well studied in the nonclinical population in Japan.

In 2003, the general Japanese male population in the follow-
ing age ranges of 20 to 29, 30 to 39, 40 to 49, and 50 to 59 years 

Table 2—Prevalence of Sleep-Disordered Breathing by Selected Sleep and Demographic Factors

 Respiratory Disturbance Index Category
Characteristic	 Overall	 0-4.9	 5-14.9	 15-29.9	 ≥	30	 P	value	
      for trend
Participants, n (%) 305 123 (40.3) 114 (37.4) 48 (15.7) 20 (6.6) 
Snoring, n (%)a      
 Habitual 148 41 (27.7) 58 (39.2) 31 (21.0) 18 (12.2) <0.001
 Nonhabitual 154 80 (52.0) 55 (35.7) 17 (11.0) 2 (1.3) 
ESS score, n (%) *      
 >10 82 30 (36.6) 30 (36.6) 14 (17.1) 8 (9.8) 0.189
 ≤10 214 89 (41.6) 81 (37.9) 32 (15.0) 12 (5.6) 
ESS score, mean ± SD 8.2 ± 4.3 8.0 ± 4.1 8.1 ± 4.4 7.9 ± 4.2 9.7 ± 4.8 0.406
Age, y, n (%)      
 20-39 96 57 (59.4) 26 (27.1) 8 (8.3) 5 (5.2) <0.001
 40-49 124 44 (35.5) 51 (41.1) 24 (19.4) 5 (4.0) 
 50-59 85 22 (25.9) 37 (43.5) 16 (18.8) 10 (11.8) 
Age, y, mean ± SD 44.0 ± 7.9 41.1 ± 8.1 45.6 ± 8.1 46.3 ± 7.0 46.7 ± 7.4 <0.001
BMI quartile, n (%)b      
 I 76 38 (50.0) 33 (43.4) 4 (5.3) 1 (1.3) <0.001
 II 76 38 (50.0) 29 (38.2) 8 (10.5) 1 (1.3) 
 III 76 31 (40.8) 30 (39.5) 12 (15.8) 3 (4.0) 
 IV 77 16 (20.8) 22 (28.6) 24 (31.2) 15 (19.5) 
BMI, kg/m2, mean ± SD 23.7 ± 2.8 22.8 ± 2.7 23.3 ± 2.9 25.7 ± 2.9 27.1 ± 2.4 <0.001
Alcohol use, n (%)c      
 Yes 165 66 (40.0) 66 (40.0) 23 (13.9) 10 (6.1) 0.604
 No 140 57 (40.7) 48 (34.3) 25 (17.9) 10 (7.1) 
Smoking, n (%)a      
 Current 169 75 (44.4) 61 (36.1) 24 (14.2) 9 (5.3) 0.063
 Never or former 133 46 (34.6) 52 (39.1) 24 (18.1) 11 (8.3) 

BMI refers to body mass index; ESS, Epworth Sleepiness Scale. Joint occurrence of sleep-disordered breathing (SDB) was analyzed with 
habitual snoring, daytime sleepiness detected by ESS, age, body mass index (BMI), alcohol use, and current smoking habits. We compared 
proportions between groups using the χ2 test for trend, and analyzed continuous data between groups with analysis of variance for trend.
aAnalysis includes 3, 9, and 4 participants with missing snoring, ESS, and smoking information, respectively.
bBMI quartiles: I, 16.9-21.4; II, 21.5-23.7; III, 23.8-25.9; IV, 25.9-32.6 kg/m2

cWhether or not taking alcohol on the recorded night.

Table 3—Independent Associations of Potential Risk Factors with 
Sleep-Disordered Breathing Estimated by Multivariable Logistic 
Regression Model

Model Terms Odds ratios (95%CI)
Habitual snoring 
 No 1.00 (reference)
 Yes 3.16 (1.63-6.10)
Age  
 1-year increment 1.06 (1.02-1.11)
BMI quartile  
 First 1.00 (reference)
 Second 2.32 (0.72-7.51)
 Third 4.09 (1.35-12.38)
 Fourth 14.43 (5.05-41.23)
Alcohol usea  
 No 1.00 (reference)
 Yes 1.38 (0.72-2.63)
Current smoker  
 No 1.00 (reference)
 Yes 0.66 (0.34-1.28)

aWhether or not consuming alcohol on the recorded night. CI re-
fers to confidence interval; BMI, body mass index.
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policy. It has been reported that 58.5% of the Japanese popula-
tion lives in the 7 largest metropolitan areas of Japan32 and that 
67.2% of Japanese workers are employed in the tertiary sector 
of industry (also known as the service sector or the service in-
dustry) .33 Thus, approximately 40% of Japanese workers may 
be in the tertiary sector of industry in the metropolitan areas, 
in which our study population was included. The mean time 
interval between completion of the baseline questionnaire and 
portable-monitor recordings was 19.0 ± 17.0 days. The purpose 
of this study is to monitor SDB status in usual lifestyles, and so 
we decided to choose the unattended setting and to use actigra-
phy for estimating sleep-wake time.

In summary, we have performed the first Japanese epidemio-
logic study of sleep using a type 3 portable monitor and actig-
raphy. The prevalence of moderate to severe SDB (RDI ≥ 15) 
was 22.3% in this Japanese male working population aged 23 
to 59 years, measured in participants’ usual life settings. Con-
sidering the alcohol use and sleep durations during the survey 
period, participants followed their usual lifestyles. Our study 
had excellent interscorer reliability, excellent night-to-night re-
liability, a high participation rate, and a low failure rate. Thus, 
unattended home monitoring with a type 3 portable monitor and 
an actigraph may be suitable for analyzing SDB in the usual 
lifestyle setting and for screening for SDB.
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