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Pulseoximetry is reliable for screening of sleep apnea 
regardless of software
Andreo Larsen*
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Abstract
Because of the need for a cost-efficient method for screening of OSAS, a common and serious condition, this study compared two critical respiratory variables 
from the same data analyzed by two different software in seventy patients suspected of OSAS. There was an excellent correlation between AHI values derived from 
polysomnography and ODI values from simultaneous oximetry, regardless of the software used to analyze the data. The results indicate that home pulseoximetry 
offers a worthy and reliable option for screening of sleep apnea. 
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Introduction
Obstructive sleep apnea syndrome (OSAS) is a common and 

serious condition [1-3]. At least 17% of middle aged men and 9% of 
women have sleep apnea [4] and even higher prevalence values have 
been published [5]. With such a high frequency there is need for a cost-
effective method for screening of OSAS. 

The gold standard for diagnosis of OSAS is polysomnography 
(PSG). However, it is labor-intensive and expensive and therefore 
poorly suitable for screening purposes. Pulse oximetry was suggested 
for sleep apnea screening already in 1991 [6], but conflicting opinions 
have since then also been expressed [7,8]. 

This study examines the applicability of pulse oximetry for 
screening of OSAS. With different equipment for oximetry available 
today, a special attention is given to the effect of the analysis software.

Patients and methods
The data was collected from the recordings of seventy consecutive 

patients (44 men, 26 women, mean age 50,2 ± 12,3 years, BMI 29,3 ± 
5,6), who were referred to Diacor Medical Centre in Helsinki for an 
overnight home PSG. The recording was done with Nox T3 equipment 
(Nox Medical, Reykjavik, Island). The recorded parameters included 
flow, respiratory inductance plethysmography (RIP) with two belts, 
position, movement, ECG and pulse oximetry. The equipment includes 
a Nonin 3150 WristOx2 pulse oximeter (Nonin Medical, Plymouth, 
MN) for oximetry. The Nonin was programmed to sample oximetry 
data every 4 seconds and stores the data independently in its own 
memory, as well as transmitting it via Bluetooth to Nox. When the 
recordings were completed, the oximetry data was first extracted and 
analyzed with the nVision-software (Nonin Medical). The PSG data 
(including oximetry) was analyzed with Nocturnal software (Nox 
Medical). The start and stop times were identical. All data was verified 
by an experienced physician. From the gathered data the parameters 

used for this study are the apnea-hypopnea-index (AHI, number of 
apneas and hypopneas per hour of sleep) and ODI3 (hourly index 
of oxygen desaturations of 3% or more) as defined by the American 
Association of Sleep Medicine [9]. 

Results
The AHI varied from 1,1 to 105 with a mean of 23,0 (SD 24,0). The 

ODI3, when analyzed with Noxturnal software varied from 0,4 to 106 
with a mean of 20,0 (SD 21,6). When analyzed with nVision software 
the ODI3 was from 0,5-106 with a mean of 22,2 (SD 21,6). There was 
an excellent correlation (r = 0,99) between the Nonin oximetry and 
AHI (and ODI) values from Nocturnal. In this material there were no 
false negative findings (i.e. ODI3 < 5 with AHI >5). Figure shows the 
correlation between AHI (Noxturnal) and ODI3 (nVision).

Discussion
The findings in this study demonstrated that overnight home 

oximetry alone, analyzed with nVision, gave ODI values which 
correspond very closely to AHI-values derived from state-of-the-art 
PSG recordings. This study thus confirms the findings of Vazquez, et 
al. [10] who found that “oximetry signal provides a close estimate of 
AHI as well as excellent diagnostic sensitivity and specificity for OSA”, 
as well as those of Romem, et al. [11], who noted that “utilization 
of the photoplethysmographic signal enables accurate diagnosis of 
obstructive sleep apnea among a diverse cohort of patients”. Also, 
Series, et al. [12], studying 50 patients with chronic heart failure, 
found that “overnight home oximetry is a reliable tool to screen for the 
presence of SRBDs”. Hang, et al. [13] showed overnight pulse oximetry 
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to have good sensitivity and selectivity for diagnosing patients with 
moderate and severe OSAS. Niijima, et al. [14] showed the usefulness 
of oximetry in sleep apnea screening also in occupational medicine.

Contrary to these findings Herer, et al. [7] claimed that “nocturnal 
oximetry taken alone may not  accurately  predict  the  presence  or  
absence  of obstructive sleep apnea”. They used Ohmeda, Minolta and 
Nihon-Kohden oximeters and recorded mean and minimal SaO2 and 
time spent below 80% and 90% SaO2 and concluded that “none of these 
individual variables had a satisfactory diagnostic value for the diagnosis 
of OSA”. However, they did not record ODI which, as shown in this 
study, is a vital variable to record from oximetry.

Hussain, et al. stated that “oximetry did not help discriminate 
between those patients with or without OSAH” [8]. They did record 
the ODI2, ODI3 and ODI4 (2%, 3% and 4% desaturation indexes, 
respectively), but they used an Ohmeda oximeter, which stored the 
lowest SaO2 value once every 12 seconds, which is far too infrequently 
to adequately detect all significant desaturations, since the limit for 
apneas and desaturations is 10 seconds. This erroneous sampling 
frequency can explain their failure to detect many of the apnea patients.

In this study the ODI-values derived with different software were 
not fully identical, which is explained by the greater facility with the 
Nocturnal software to discard uncertain or borderline events. However, 
the difference was minimal and not significant.

The prevalence of OSAS is now known to be much higher [4,5] than 
thought earlier [15]. This causes a necessity for cost-efficient methods 
for screening. The severity of OSAS is estimated on the basis of clinical 
data (excessive daytime sleepiness), AHI and oxygen saturation (SaO2) 
[16]. Since oximetry can give a reliable estimate of AHI as well as 
measuring the oxygen saturation, oximetry is suitable for screening of 

OSAS. Being a simple and easy procedure, home oximetry has a good 
patient acceptance and costs less than PSG. It thus also has the ability 
of lighten the economic burden for public health.

In this study the oximetry and PSG data were verified by an 
experienced physician. Relying solely on automatic analysis may not be 
sufficient and is therefore discouraged.
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Figure 1. Correlation between Oxygen Desaturation Index (ODI3) analyzed with nVision 
software and simultaneously recorded Apnea-Hypopnea Index (AHI) analyzed with 
Noxturnal software in seventy patients with suspected sleep apnea

https://www.ncbi.nlm.nih.gov/pubmed/19688045
http://www.ncbi.nlm.nih.gov/pubmed/20625114
https://www.ncbi.nlm.nih.gov/pubmed/20339144
http://www.ncbi.nlm.nih.gov/pubmed/23589584
https://www.ncbi.nlm.nih.gov/pubmed/25682233
https://www.ncbi.nlm.nih.gov/pubmed/1889245
http://www.ncbi.nlm.nih.gov/pubmed/10593773
http://www.ncbi.nlm.nih.gov/pubmed/12735672
https://www.ncbi.nlm.nih.gov/pubmed/10722770
https://www.ncbi.nlm.nih.gov/pubmed/24634626
http://www.ncbi.nlm.nih.gov/pubmed/15888821
https://www.ncbi.nlm.nih.gov/pubmed/25880649
https://www.ncbi.nlm.nih.gov/pubmed/17314460
https://www.ncbi.nlm.nih.gov/pubmed/8464434

	Title
	Correspondence
	Abstract
	Key words
	Abbreviations
	Introduction
	Patients and methods 
	Results
	Discussion
	Competing interests 
	References

