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Abstract
There is an increasing need for portable sleep monitoring in clinical practice, but there is no comparative study that used the 
same device for home and in-laboratory sleep monitoring and device close to full polysomnography (PSG) to evaluate the 
feasibility and preference of home unattended sleep monitoring. Twenty male participants with high risk for moderate to 
severe OSA based on the STOP-BANG questionnaire were included. The participants were randomly assigned to group A 
(home unattended monitoring after in-laboratory monitoring) or group B (in-laboratory monitoring after home unattended 
monitoring). A 2-week washout period was implemented between the sleep tests. All hook-up procedures were performed 
in laboratory. Participants were asked to complete a questionnaire after finishing each sleep test. There was no difference in 
sleep efficiency, arousal index, or time spent in each sleep stage between the two monitoring modes using Nox-A1. Addi-
tionally, other respiratory parameters such as apnea–hypopnea index (AHI), supine AHI, and snoring time did not differ. A 
high and similar sensor quality for airflow, oxygen, and respiratory effort was observed in both monitoring groups. Patient’s 
feelings and satisfaction with the test were similar between in-laboratory and home monitoring, but preference rate for the 
in-laboratory test was higher than that for home monitoring (70% vs. 30%, respectively). These data suggest that home unat-
tended monitoring with Nox-A1 type 2 ambulatory device is a feasible alternative diagnostic mode for high risk of moderate 
to severe OSA, yielding reliable quality recordings and high patient satisfaction.
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Introduction

Obstructive sleep apnea (OSA) is a very common noctur-
nal respiratory symptom affecting 2–4% of middle-aged 
adults in the general population [1]. Untreated OSA is inde-
pendently associated with numerous health problems and 
increased morbidity and mortality including cardiovascular 
diseases, diabetes mellitus, stroke, and reduced quality of 
life [2–4]. As the obesity rate and the proportion of aged 
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population increase, well-known risk factors for OSA, the 
prevalence of OSA is also elevated [3, 5]. Considering the 
high prevalence and clinical significance of OSA, easily 
accessible and accurate diagnostic methods and appropri-
ate treatment based on the objective diagnosis are essential.

Nocturnal polysomnography (PSG) attended by a tech-
nologist in a sleep laboratory is the current standard of 
practice for the diagnosis of OSA. However, due to several 
limitations of PSG such as a technically complex, time-con-
suming, and relatively costly procedure that requires a hos-
pital stay, portable monitoring (PM) has been given atten-
tion as an alternative diagnostic test for OSA with numerous 
advantages, which can offset the limitations of PSG [6–8].

PM is divided into four types (i.e., type 1–type 4) based 
on the presence or absence of an attended technologist and 
the number of channels available for recording [9]. The 
Portable Monitoring Task Force of the American Academy 
of Sleep Medicine recommends that PM use is considered 
in patients with a high pre-test probability of moderate to 
severe OSA without comorbid medical conditions and other 
sleep disorders [9].

Several studies have been performed to evaluate the diag-
nostic accuracy and feasibility of PM devices for the diag-
nosis of OSA. There are many consistent findings that show 
strong agreement between apnea and hypopnea index (AHI) 
values from PM and in-laboratory monitoring [10–13], dem-
onstrating good diagnostic performance of PM for suspected 
OSA patients. In addition to diagnostic accuracy, feasibility 
should also be considered for PM, especially when the test 
is performed without a technologist. Compared to studies 
that examined the accuracy of PM, there are relatively few 
research findings showing the feasibility of PM. Portier et al. 
[10] reported a higher failure rate in home sleep monitoring 
than in-laboratory PSG in adults (20% vs. 5%), and they con-
cluded that home sleep tests (HST) are not a feasible method 
for one-third of patients involved in the study due to disabil-
ity or difficulties regarding transportation. However, home 
sleep monitoring showed similar levels of interpretability 
and technical acceptance compared to those of hospitalized 
patients in another study that examined the feasibility of 
unattended PSG in children [14]. Results on the feasibility 
of PM are likely to be influenced by the definition of feasi-
bility, age of subjects, device used in the study, and hook-up 
location.

To date, several well-designed studies using PM devices 
of different levels have been performed to compare home 
unattended and in-laboratory PSG in a prospective rand-
omized crossover design [10, 15–17]. However, direct 
comparison of research findings from these randomized 
crossover trials was difficult because there are some meth-
odological differences or limitations in the studies as fol-
lows: (1) different devices were used for home PSG and 
in-laboratory PSG [10, 16], which might be a bias on the 

assessment of subjective preference or diagnostic accuracy 
and (2) only limited electroencephalography (EEG) leads 
were assessed (not more than 2) [10, 15, 17]. According 
to Chesson et al. [18], results obtained from a particular 
device cannot be generalized to other devices, even those 
of the same class.

With this in mind, we designed a randomized crossover 
study to simultaneously fulfill the following two condi-
tions to evaluate the feasibility based on interpretability and 
patients’ satisfaction/preference of Nox-A1 type 2 ambula-
tory device for home unattended sleep monitoring in patients 
with high risk for moderate to severe OSA, which overcome 
the limitations of previous studies using the same device for 
home and in-laboratory monitoring and evaluating with the 
ambulatory device which consists of six EEG leads.

Methods

Subjects

One hundred fifty-one individuals who visited the Seoul 
Sleep Clinic and Department of Otorhinolaryngology at 
the Seoul National University Hospital between July 2017 
and November 2017 for evaluation of snoring and/or OSA 
were initially screened in this study. All patients underwent 
a clinical examination regarding their medical conditions 
and anthropometric measurements prior to recruitment to 
the study. Inclusion criteria were male gender, no history 
of previous sleep testing or treatment for OSA, and high 
risk of moderate to severe OSA. Individuals who were at 
high risk of moderate to severe OSA were selected based 
on a Korean-translated STOP-BANG questionnaire. Exclu-
sion criteria included age under 20 years, heavy drinkers 
(more than 3 times per week), and individuals who had or 
were diagnosed with a skin allergy, congestive heart fail-
ure, chronic obstructive pulmonary disease, neuromuscular 
disease, or psychiatric disease. Twenty-four male patients 
were initially selected based on these criteria. Prior to sleep 
monitoring, 4 participants were withdrawn because of acute 
illness (n = 1) or time constraints (n = 3). Twenty subjects 
were finally included in this study. The flow of participant 
selection is shown in Fig. 1. All participants provided writ-
ten informed consent, and the study was approved by the 
Institutional Review Board at the Seoul National University 
Hospital (No. 1706-041-858).

Study design

The enrolled participants were randomly assigned to group 
A or group B using a block design. This is used to allocate 
equal number of subjects to the two groups. Individuals in 
group A first underwent in-laboratory sleep monitoring with 
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the Nox-A1 device followed by home unattended monitoring 
using the same device (home unattended monitoring after 
in-laboratory monitoring). Individuals in group B under-
went home unattended monitoring first, then subsequent in-
laboratory sleep monitoring (in-laboratory monitoring after 
home unattended monitoring). Home unattended sleep PSG 
was performed in participants’ homes in principle, but for 3 
participants, recording in a motel room was allowed because 
their homes were > 2 h away. All subjects completed the 1st 
questionnaire (version for 1st examination) the morning after 
sleep testing. A 2-week washout period was implemented 
between the first and the second sleep tests. Following the 
washout period, the sleep monitoring methods in groups A 
and B were switched, and sleep examination and the 2nd 
questionnaire (version for 2nd examination) were repeated. 
This randomized cross-over trial was registered at Clinical 
Research Information Service (KCT0002914). Complete 
date range for participant recruitment and follow-up was 
4 months.

In‑laboratory and home unattended sleep 
monitoring

All hook-up procedures for in-laboratory attended and home 
unattended sleep monitoring were performed by one certi-
fied polysomnographic technologist to minimize a bias, 
which could affect primary outcomes of this study due to the 

possibility of differences in the hook-up techniques, duration, 
and attitude toward the participants. Participants were asked 
to visit the sleep laboratory located within the clinical trial 
center of the Seoul National University Hospital between 8 
and 9 p.m. The Nox-A1 ambulatory monitoring system (Nox 
Medical, Inc., Reykjavik, Iceland) was used for this sleep 
study, which consists of six EEG channels  (F3-A2,  F4-A1, 
 C3-A2,  C4-A1,  O1-A2, and  O2-A1), 2 electrooculogram (EOG) 
channels, 3 submental electromyogram (EMG) channels, 
2 anterior tibialis EMG channels, an electrocardiogram, a 
nasal pressure sensor, thorax and abdomen movement sen-
sors, a built-in microphone, and wireless pulse oximetry. 
For attended in-laboratory PSG, recordings started between 
10 and 11 p.m., after completion of sensor application and 
bio-calibration, and ended when the participant woke up. 
They were awakened before 8 a.m. the next morning and 
were asked to complete a questionnaire regarding subjec-
tive feelings, satisfaction, and/or preference. A technologist 
monitored all recording processes in the next room. For home 
unattended monitoring, all hook-up procedures were also 
conducted at the same location as in-laboratory monitoring. 
The technologist applied the sensors to the subjects with the 
same protocol and confirmed whether they were functioning. 
After being educated by a technologist on how to detach the 
applied sensors, the participants were returned home fitted 
with the device. They were asked to go to bed at their usual 
bedtime. It took fewer than 1.5 h to get from the laboratory to 

Fig. 1  Flowchart of participant 
selection for a randomized 
crossover study
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their homes. After finishing the home unattended overnight 
sleep test, they detached the sensors themselves and com-
pleted a questionnaire. Analysis start and stop times were 
manually set as 11 p.m. and 8 a.m., respectively, for home 
monitoring. Types of PM recommended by American Sleep 
Disorders Association [9] are briefly described in Table 1.

Sleep analysis

Sleep scoring was performed by a different registered poly-
somnographic technologist from the technologist who per-
formed the hook-up procedures. The scorer was blinded to 
whether these data were derived from in-laboratory or home 
monitoring. Noxturnal software was used for manual scoring 
of sleep data. Obstructive apnea was defined as the absence 
of airflow ≥ 90% of the previous baseline for at least 10 s. 
Hypopnea was defined as a substantial decrease of ≥ 30% in 
air flow for at least 10 s associated with a ≥ 4% reduction in 
oxygen saturation. The AHI was defined as the total number 
of apnea and hypopnea events per hour of total sleep time. 
Arousal index was defined as the mean number of occur-
rences per hour of total sleep time.

Evaluation of feasibility

Feasibility of unattended home sleep test using Nox-A1 type 
2 ambulatory device was assessed in terms of need for an 
additional recording because of non-interpretability. As pre-
viously reported [10], if at least one of the following criteria 
was fulfilled, the data were judged to be non-interpretable, 
requiring a new recording: (1) > 70% of the data were lost in 
the recording, (2) > 80% of total recording time had a poor 
airflow signal, (3) impossible evaluation of sleep stage, and 
(4) insufficient total sleep time (≤ 3 h).

Questionnaires on patient’s feeling, satisfaction, 
and preference

Patient’s feeling, satisfaction, and preference were assessed 
using two different questionnaires: 1st (S2) and 2nd question-
naires (S3). 1st and 2nd questionnaires included 6 different 
questions regarding the participant’s subjective feelings after 
awakening, frequency of arousals during sleep, restriction of 
activity while wearing the device, and satisfaction with the 

test. Detailed questions were as follows: (1) ‘I felt refreshed 
when I got up’, (2) ‘I slept well’, (3) ‘I felt tired and sleepy 
when I got up’, (4) ‘I awoke frequently during sleep’, (5) ‘I 
was restricted in my activities until I fell asleep while wear-
ing the device’, and (6) ‘I was satisfied with the test’. Subjects 
could answer each question as follows: strongly disagree, disa-
gree, neutral, agree, or strongly agree. 2nd questionnaire had 
2 additional questions regarding the participant’s preferred 
monitoring type and the reason why they chose this type: (1) 
‘I will choose the following monitoring mode if I have to take 
a sleep test next time’ and (2) ‘Please choose a reason why you 
prefer in-laboratory monitoring or home sleep monitoring’.

Statistical analysis

To confirm the appropriateness of the sample size, we 
performed a power analysis using the G*Power program 
(version 3.1.9.2; HHU, Düsseldorf Universität, Germany). 
Using the sleep efficiency data from the study of Bruyneel 
et al. [19], we confirmed that a sample of 14 subjects would 
provide at least an 80% power at a two-sided significance 
level of 5% for both the paired t test and the non-parametric 
Wilcoxon signed-rank test. Considering the average drop-
out rate known as 30% in clinical trials, at least 19 subjects 
were needed. With a sample of 20 subjects, a 90% power 
at a two-sided significance level of 5% was calculated. All 
data were expressed as the mean ± standard deviation (SD) 
because their distribution was close to normal based on the 
results of a normality test (Shapiro–Wilk test) and a dis-
tribution plot. Nonetheless, we conducted parametric and 
non-parametric analyses and presented p values from both 
analyses. To reduce the effects of outliers, some data were 
log-transformed for parametric tests. To compare a mean 
difference in variables between groups A and B, the inde-
pendent t test and the non-parametric Mann–Whitney U test 
were used. To compare paired data of polysomnographic 
parameters between the two monitoring methods, the paired 
t test and the non-parametric Wilcoxon signed-rank test were 
used. The Fisher’s exact test was used to compare qualitative 
variables. A Bland–Altman plot was constructed to examine 
agreement of AHI between in-laboratory and home moni-
toring. All statistical analyses were performed using IBM 
SPSS, version 20.0 (SPSS; Chicago, IL, USA), and a two-
sided significance level of 5% was used.

Table 1  Four types of portable 
sleep monitoring

Type Characteristics

Type 1 Full attended polysomnography requiring minimal 7 channels; it is attended in a laboratory setting
Type 2 Full unattended polysomnography requiring minimal 7 channels
Type 3 A minimum of 4 channels (usually 4–7 channels); must include at least two channels of respira-

tory movement, or respiratory movement and airflow
Type 4 Only 1 or 2 channels of physiologic signals usually using oximetry as 1 of the parameters
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Results

General characteristics of study participants

Twenty male participants were classified into group A or 
group B, and sleep analysis was performed. Participants in 
group A were older than those in group B (Table 2). Body 
mass index (BMI) and STOP-BANG scores were not signifi-
cantly different between the two groups. We selected subjects 
who have a high risk for moderate to severe OSA based on 
STOP-BANG questionnaire, but among participants who 
were enrolled in the present study, 3 participants were diag-
nosed as mild OSA and 1 participant was classified as nor-
mal following in-laboratory or HST. In addition, we observed 
that 100% and 84.2% of participants who had STOP-BANG 
score ≥ 3 had AHI ≥ 5 and AHI ≥ 15, respectively.

Comparison of polysomnographic parameters 
between Nox‑A1Lab and Nox‑A1Home monitoring

We compared the polysomnographic variables between the 
two monitoring methods with the paired t test and the non-
parametric Wilcoxon signed-rank test for paired samples 
(Table 3). Total sleep time was significantly higher in Nox-
A1Home monitoring. In the paired t test, there were no sig-
nificant differences in sleep latency, sleep efficiency, wake 
after sleep onset time (WASO), arousal index, periodic leg 
movement index, percent time spent in each sleep stage and 
supine position, AHI, supine AHI, and snoring time (%). 
However, in the Wilcoxon signed-rank test, WASO was sig-
nificantly higher in the Nox-A1Home monitoring. The mean 
difference in AHI between Nox-A1 in-laboratory and Nox-
A1 home monitoring was 1.2 h−1, 95% CI (− 3.7 to 6.1; 
P = 0.627). A Bland–Altman plot showed limits of agree-
ment at + 21.8 and − 19.4 for 1.96 × SD; the correlation 
coefficient was 0.836 (p < 0.001) (Fig. 2), indicating that 
there was strong agreement between Nox-A1 in-laboratory-
measured AHI and Nox-A1 home monitoring-measured AHI 
and differences were tightly distributed.

Comparison of data quality and feasibility 
between Nox‑A1Lab and Nox‑A1Home monitoring

Data quality regarding the oxygen sensor, nasal sensor, abdo-
men and thorax respiratory inductance plethysmography 
(RIP) was automatically determined by the Noxturnal soft-
ware (Nox Medical, Inc., Reykjavik, Iceland) and confirmed 
by visual assessment (Table 4). The quality of the nasal sen-
sor, abdomen RIP, and thorax RIP data was significantly 
higher in Nox-A1Home monitoring than in Nox-A1Lab, but 
these differences in less than l% of the nasal, abdomen RIP, 
and thorax RIP sensor quality were not clinically significant. 
There was no non-interpretable test in either monitoring type.

Difference in patient satisfaction according 
to Nox‑A1Lab and Nox‑A1Home monitoring

All participants were asked to complete the questionnaire 
in the morning after finishing in-laboratory and home sleep 
monitoring. More than 60% of participants who performed 
both in-laboratory and home sleep monitoring answered 
‘neutral’ to the question ‘I felt refreshed when I got up’ (S1 
Table). The rate of positive answers (‘agree’ plus ‘strongly 
agree’) on the same question was 15% and 10% in Nox-
A1Lab and Nox-A1Home monitoring, respectively. The per-
centage of participants who indicated that they slept well last 
night following Nox-A1Home monitoring was similar to that 
following Nox-A1Lab monitoring. The percentage of partici-
pants who felt tired and sleepy after waking up was higher 
in Nox-A1Lab monitoring compared to Nox-A1Home moni-
toring (35% vs. 20%). The frequency of positive answers 
(‘agree’ plus ‘strongly agree’) on frequent nocturnal awaken-
ings was also higher in Nox-A1Lab monitoring than in Nox-
A1Home monitoring. Approximately one-third of partici-
pants responded that they felt restriction of activities while 
wearing the device following both sleep tests. There was no 
significant difference in the proportion of preference type 
between group A and group B (Table 5), but the preference 
rate for in-laboratory monitoring was 2- and 2.7-fold higher 

Table 2  General characteristics 
of participants who belong to 
group A or group B

BMI body mass index, STOP-BANG snoring, tiredness, observed apnea, high blood pressure, body mass 
index, age, neck circumference, and male gender
Definition of group: group A: in-laboratory monitoring → home monitoring; group B: home monitoring → 
in-laboratory monitoring
a Values are mean ± standard deviation
b Determined by independent t test
c Determined by Mann–Whitney U test

Group A (n = 10) Group B (n = 10) p  valueb p  valuec

Age (years) 49.9 ± 13.1a 38.7 ± 2.8 0.037 0.023
BMI (kg/m2) 27.3 ± 3.7 27.8 ± 5.1 0.836 0.880
STOP-BANG score 4.2 ± 1.2 3.8 ± 0.4 0.343 0.328
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than that for home sleep monitoring in the group A and 
group B, respectively (Table 5). The reasons for preferring 
in-laboratory monitoring with Nox-A1 were (1) difficulties 
related to transportation (35%), (2) difficulties in emergency 
measures (30%), and (3) apprehension regarding acquisition 

of data during home monitoring (5%), while familiar bed-
ding environment (25%) was the main reason for preferring 
home sleep monitoring.

Discussion

The main purpose of this study was to investigate the fea-
sibility and patients’ satisfaction/preference of the type 2 
ambulatory full polysomnography device for HST without 
supervision. Home unattended sleep monitoring with Nox-
A1 was feasible in terms of data interpretability. Moreover, 
there was a similar trend in overall assessments regarding 
patient’s satisfaction and subjective feelings after complet-
ing both PSG tests. In addition, even though it was not the 
primary aim of this study, there was no significant difference 
in PSG parameters including time spent in each sleep stage, 
snoring time, and AHI between in-laboratory and home 
unattended monitoring with Nox-A1.

There was no data loss or poor data quality during home 
unattended monitoring with this type 2 PM, though this 
study was mainly conducted during the summer season in 
which participants would be expected to get sweaty dur-
ing their commutes home, thereby potentially reducing the 

Table 3  Comparison of PSG 
parameters between Nox-A1Lab 
and Nox-A1Home monitoring

Nox-A1
Lab

 in-laboratory polysomnographic monitoring using the Nox-A1 device, Nox-A1Home home unat-
tended polysomnographic monitoring using the Nox-A1 device, TST total sleep time, WASO wake after 
sleep onset, REM rapid eye movement, PLM periodic leg movement, AHI apnea–hypopnea index
a Values are mean ± standard deviation
b Determined by paired t test
c Determined by Wilcoxon signed-rank test
d Log-transformed value

Nox-A1Lab (n = 20) Nox-A1Home (n = 20) p  valueb p  valuec

Sleep parameters
 TST (min) 291.9 ± 36.5a 383.9 ± 39.7 < 0.001 < 0.010
 Sleep latency (min) 55.4 ± 41.9 31.3 ± 46.1 0.138 0.086
 Sleep efficiency (%) 75.8 ± 12.8 79.9 ± 8.3 0.148 0.126
 WASO 4.1 ± 0.7d 4.3 ± 0.6d 0.056 0.022
 Arousal index  (h−1) 44.1 ± 18.7 43.6 ± 13.3 0.876 0.911
 Stage 1 (%) 13.8 ± 6.9 11.3 ± 4.8 0.140 0.167
 Stage 2 (%) 50.8 ± 11.1 51.7 ± 7.4 0.668 0.681
 Stage 3 (%) 14.3 ± 6.7 12.8 ± 4.9 0.331 0.332
 REM (%) 21.1 ± 9.0 24.1 ± 5.7 0.180 0.093
 Supine, % of TST 60.8 ± 28.2 54.5 ± 26.2 0.412 0.376

Limb movement parameters
 PLM index  (h−1) 3.9 ± 11.4 0.9 ± 2.1 0.225 0.575

Respiratory parameters
 AHI  (h−1) 34.7 ± 21.6 33.5 ± 17.7 0.627 0.940
 Supine AHI  (h−1) 52.2 ± 31.8 53.3 ± 26.6 0.808 0.601
 Snoring (%) 37.8 ± 24.8 41.8 ± 28.8 0.212 0.156

Fig. 2  A Bland–Altman plot of apnea–hypopnea index between Nox-
A1 in-laboratory and Nox-A1 home monitoring
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quality of the data. These results suggest that Nox-A1 home 
sleep monitoring without continuous supervision was feasi-
ble for all our patients. According to previous randomized 
crossover studies, the failure rate of home unattended PSG 
ranges from 5 to 7% when hook-up was conducted at home 
[15, 19]. However, when the hook-up location was the labo-
ratory and patients spent the night at home, as in our study, 
the failure rate increased to 20% [10]. The discrepancy 
between our findings and the result of Portier et al. is pos-
sibly due to the difference in sample size (n = 20 vs. n = 103), 
the method of thermistor connection, and use of a different 
device. In addition, it is possible that features of the Nox-A1 
device itself (e.g., visually identifiable initial sensor imped-
ance, short-length EEG cables, and specialized cable leads) 
influence the data integrity.

Another interesting point is that, unlike previous find-
ings, there was a similar level of breathing indices to define 
OSA. Indeed, night-to-night variability of these respiratory 
parameters has been well described [20–22], but conflict-
ing investigations showing high agreement in a respiratory 
disturbance index between an unattended home PSG and 
a subsequent PSG with several months between tests also 
exist [23].

Hook-up location is likely a critical factor for determining 
patients’ preferences as well as the failure rate of PSG. When 
the hook-up location was the laboratory and patients were 

asked to return home, the proportion of participants who 
preferred home monitoring was approximately twofold lower 
compared to the in-laboratory test [10, 16]. On the other 
hand, if the hook-up location was the participant’s home, 
the preference for home sleep testing was two- to threefold 
greater than laboratory monitoring [15, 19]. This preference 
for the laboratory test was mostly due to difficulties related 
to transportation and the inconveniences of home testing. 
From our findings and previous reports, it can be suggested 
that if participants are hooked-up at home, preference for 
home sleep monitoring will be similar or possibly superior 
to laboratory monitoring.

The major strength of this study is its design, consist-
ing of a randomized crossover with a device of type 2 PM 
level. The present study also has several limitations. First, 
the sample size was relatively small compared with previous 
randomized crossover trials that compared home unattended 
and in-laboratory PSG. Thus, more data are clearly needed 
to prove superiority of home unattended sleep monitoring 
with Nox A1 type 2 device, including more participants and 
the use of another type 2 device subjected to an identical 
protocol. Second, we only included male subjects; thus, we 
cannot guarantee whether the findings on the data quality of 
home monitoring and preference type of the Nox-A1 device 
will be the same in female subjects.

In conclusion, this study utilized a randomized crossover 
design and demonstrates that unattended sleep monitoring 
with the type 2 ambulatory device can be performed in the 
patient’s home with reliable quality recordings and high 
patient satisfaction, which is comparable to in-laboratory 
PSG with overnight supervision. Thus, this system will be 
useful for patients with high risk of moderate to severe OSA 
who do not want to be examined at the hospital or those 
with disabilities who do not have significant comorbid medi-
cal conditions and there is no need for in-laboratory video 
motoring of sleep behaviors.

Table 4  Comparison of the 
data quality and number of 
non-interpretable test between 
Nox-A1Lab and Nox-A1Home 
monitoring

Nox-A1
Lab

 in-laboratory polysomnographic monitoring using the Nox-A1 device, Nox-A1Home home unat-
tended polysomnographic monitoring using the Nox-A1 device, TST total sleep time, RIP respiratory 
inductance plethysmography
a Values are mean ± standard deviation
b Determined by paired t test
c Determined by Wilcoxon signed-rank test

Nox-A1Lab (n = 20) Nox-A1Home (n = 20) p  valueb p  valuec

Sensor quality
 Oxygen sensor, % of TST 97.8 ± 3.0a 97.0 ± 7.1 0.629 0.267
 Nasal sensor, % of TST 98.8 ± 2.2 99.7 ± 1.3 0.010 0.007
 Abdomen RIP, % of TST 98.7 ± 2.3 99.9 ± 0.4 0.034 0.007
 Thorax RIP, % of TST 98.7 ± 2.3 99.9 ± 0.4 0.034 0.007

Non-interpretable test, n (%) 0 (0) 0 (0)

Table 5  Preference type of Nox-A1 monitoring method based on the 
questionnaire

Nox-A1
Lab

 in-laboratory polysomnographic monitoring using the 
Nox-A1 device, Nox-A1Home home unattended polysomnographic 
monitoring using the Nox-A1 device
a Determined by Fisher’s exact test

Preference type Group A Group B p  valuea

Laboratory, n (%) 6 (66.7) 8 (72.7) 0.628
Home, n (%) 3 (33.3) 3 (27.3)
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