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Background and Objectives   The aim of this study was to identify the frequency of indica-
tors of National Health Insurance (NHI) coverage for positive airway pressure (PAP) therapy 
and to investigate the changes in patients receiving coverage for PAP therapy after the altera-
tions were made in the insurance benefit standards for mild obstructive sleep apnea (OSA).
Subjects and Method   We divided the mild OSA patients into two groups according to al-
tered categorization in insurance benefit standards (Mild1: 5≤AHI<10; Mild2: 10≤AHI<15). 
Eight indicators related to the NHI coverage were identified: four symptoms, three complica-
tions, and the minimal blood oxygen saturation during polysomnography (min SpO2) of ≤85% 
during polysomnography. We also investigated the change in the number of patients receiving 
insurance benefits under the altered insurance benefit standards.
Results   Of the 233 OSA patients, 66, 57, and 110 patients were diagnosed as mild, moderate 
and severe OSA, respectively. For all of them, the most common indicator related to NHI cov-
erage for PAP therapy was the minimum SpO2 of less than 85% during polysomnography, and 
the second most common indicator was daytime sleepiness. In the mild OSA group, however, 
daytime sleepiness was found to be the most common indicator, found in 46 (70%) patients, 
followed by 38 (58%) patients with min SpO2 of less than 85%. In this group, 59 (89.4%) 
would have been benefited before the change in the insurance benefit standards whereas 51 
patients (77.3%) would now be benefited under the changed insurance benefit standards.
Conclusion   Daytime sleepiness was the most commonly observed indicator in the mild 
OSA patients. The number of patients receiving insurance benefits for PAP therapy significantly 
decreased after the change was made in the NHI benefit standards for mild OSA.
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Introduction

Obstructive sleep apnea (OSA) is caused by repeated nar-
rowing or obstruction of the airway during sleep. It is a rela-
tively common disease in otolaryngology, and patients present 
with symptoms related to blood-oxygen desaturation. Patients 
with OSA show many clinical symptoms, including habitual 
snoring, frequent arousal, daytime sleepiness, non-restorative 
sleep, cognitive decline, sleep apnea, and mood disorder. Fre-
quent airway obstruction during sleep causes a decrease in 
blood oxygen saturation, and frequent waking occurs when 
the blood oxygen saturation is reduced. Frequent waking dur-
ing sleep activates the sympathetic nervous system, leading to 
complications such as cardiovascular disease (CVD).1,2) 

There are several methods for managing OSA, including 
weight loss, intraoral devices, positive airway pressure (PAP) 
therapy, and surgery. PAP therapy helps maintain upper air-
way patency by acting as a pneumatic splint during sleep, re-
ducing respiratory obstructive events such as daytime sleepi-
ness, cognitive decline, hypertension, mood disorder, ischemic 
heart disease, and quality of life, and improves outcomes.3,4) 
Therefore, since it was first introduced in the 1980s, PAP 
therapy has been a standard treatment for patients with OSA 
because it is non-invasive and effective even in patients with 
low surgical success.5) 

In PAP therapy, adherence is important to obtain an appro-
priate treatment result, and economic factors have a significant 
influence on adherence. In particular, a reduction in financial 
burden plays an important role in increasing PAP device ad-
herence.6,7) The use of PAP therapy has been a benefit-support 
item for health insurance in Korea since July 2018. As a re-
sult, patient compliance, adherence, and use of PAP therapy 
increased.8,9) Since July 2018, the Korean National Health In-
surance (NHI) has been covering PAP therapy in patients with 
moderate-to-severe OSA (apnea hypopnea index [AHI] ≥15) 
and some complicated patients (lowest SpO2 <85% or lowest 
SpO2 ≥85% with insomnia, daytime sleepiness, cognitive dis-
order, mood disorder, hypertension, history of CVD or history 
of cerebrovascular disease) in mild OSA (5≤AHI<15). Howev-
er, the salary standard for the use of PAP therapy in the mild 
OSA group has been strengthened since December 2020. Af-
ter the insurance benefit standard was changed, patients with 
mild OSA were divided into two groups (Mild1: 5≤AHI<10, 
Mild2: 10≤AHI<15). The Mild1 group received insurance 
benefits in the presence of one or more of the following: hy-
pertension, ischemic CVD, history of stroke or minimal blood 

oxygen saturation during polysomnography (min SpO2) less 
than 85%, while the Mild2 group received insurance bene-
fits under same conditions previously mentioned.

In this study, the frequency of the symptoms and complica-
tions related to the insurance benefit of PAP therapy and the 
changes in the patients covered by NHI due to changes in the 
NHI benefit standards was investigated.

Subjects and Methods

Subjects  
From March 2018 to November 2020, polysomnography 

(PSG) test results of patients who visited the Korea Univer-
sity Ansan Hospital ENT clinic for snoring and sleep apnea 
were retrospectively reviewed. Exclusion criteria were: 1) 
age under 18 years; 2) subjects who underwent PSG or a pul-
monary function test at institutions other than the mentioned 
center; 3) unavailable or incomplete medical data; and 4) 
neuromuscular or craniofacial disorder. In total, 263 patients 
(224 male and 39 female) were included in this study. This 
study was reviewed and approved by the Institutional Ethics 
Committee of the hospital (2021AS0331).

A self-reported questionnaire was administered at the first 
visit to all patients. The questionnaire is about four medical 
histories related to OSA, such as hypertension, diabetes, histo-
ry of ischemic heart disease, and history of stroke. In addition, 
there are approximately four symptoms and complications 
related to PAP therapy insurance benefits, such as insomnia, 
daytime sleepiness, cognitive decline, and mood disorder. Re-
sults of some physical examinations, such as the modified Mal-
lampatti score, Friedman tonsil grade, and Muller maneuver, 
were also recorded.

Polysomnography
The patients underwent a full-night in-laboratory PSG (Al-

ice 6; Philips Respironics, Atlanta, GA, USA). The study was 
conducted using four electroencephalogram channels, two 
electrooculograms, one submental and two leg electromyo-
grams, one modified lead II electrocardiography, two airflow 
sensors (one oronasal thermistor and one nasal pressure trans-
ducer), two respiratory effort belts (chest and abdomen), pulse 
oximeter, microphone, and body position sensor. A sleep tech-
nician observed the behavior of the subjects and monitored 
their sleep positions using an infrared camera in the room. 
The technician also manually interpreted all sleep study re-
sults according to the standard criteria described in the Amer-
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ican Academy of Sleep Medicine Manual for the Scoring of 
Sleep and Associated Events. Apnea was defined as the ab-
sence of airflow for a period lasting at least 10 s, and hypop-
nea was defined as at least 30% reduction in airflow with con-
comitant 4% or greater decrease in oxygen saturation. The 
apnea index was defined as the number of apneic episodes per 
hour of the total sleep time (TST), and the AHI was defined 
as the number of episodes of apnea and hypopnea per hour 
of the TST. The arousal index was defined as the number of 
arousals per hour of the TST. The subjects were divided into 
four groups based on the severity of OSA as follows: control 
(AHI<5), mild (5≤AHI<15), moderate (15≤AHI<30), and se-
vere (AHI≥ 30). Patients with mild OSA were divided into two 
groups (Mild1=5≤AHI<10 and Mild2=10≤ AHI<15).

Statistical analysis
Data for a continuous variable of samples are presented as 

mean±standard deviation. The distribution of AHI data was 
verified for normal. The McNemar test was performed to de-
termine whether the change in the number of patients eligi-
ble for insurance benefits according to the changed NHI ben-
efit standards for the same entire patient group was statistically 
significant. According to the McNemar test, when p<0.05, there 
was a statistically significant difference in the change in the 
insurance benefit patient group according to changes in the 
NHI benefit standards. Statistical analysis was performed us-
ing SPSS (version 25.0; IBM Corp., Armonk, NY, USA).

Results

Control groups were excluded from the analysis because 
this study included patients with OSA. Baseline characteris-
tics of the patients are shown in Table 1, for both overall and 
AHI categories, and there were 233 patients (male:female = 
205:28). Table 2 summarizes the number of indicators, such 
as symptoms, complications, or test results related to NHI cov-
erage of PAP therapy, overall, and by group of AHI severity. 
The most common indicator among OSA patients was min 
SpO2 ≤85%, followed by daytime sleepiness. Table 3 repre-
sents the demographics of mild OSA patients according to co-
morbidities which related to NIH coverage. 

Table 4 shows the characteristics of the subgroups in the 
mild group (Mild1 and Mild2). Table 5 is organized into the 
same indicators as those in Table 2 for the Mild1 and Mild2 
groups. Unlike in the total OSA and Mild2 groups, daytime 
sleepiness was the most common indicator in the mild group 
and the Mild1 group.

Changes were applied to the patients before and after the 
NHI standards. There was no difference in the number of peo-
ple receiving NHI benefits in the Mild2, moderate, and severe 
groups, because there was no standard change. Fig. 1 shows 
the change in the number of people receiving NHI benefits ow-
ing to changes in the NHI benefit standards in the mild and 
mild subgroups.

In OSA patients, 226 out of 233 patients were eligible for 
NHI coverage before changes in the NHI benefit standards; 
however, 218 out of 233 patients were eligible for NHI cover-
age after the change. In summary, after the NHI standard 
change, the insurance benefit rate for PAP therapy signifi-
cantly decreased by 3.4% from 97.0% to 93.6% (p<0.05).

Before the NHI standard change, 30 out of 34 patients in 
Mild1 group and 29 out of 32 in Mild2 group were eligible for 
insurance benefits, and 59 out of 66 (89.4%) patients in mild 
group were eligible for insurance coverage. However, after 

Table 1. Patient demographics
Total 
(n=233)

Mild 
(n=66)

Moderate 
(n=57)

Severe 
(n=110)

Sex (M:F) 205:28 54:12 49:8 102:8
Age (years) 47.0±12.3 44.3±13.1 48.0±11.1 48.1±12.3
BMI (kg/m2) 27.7±4.3 26.1±3.1 26.4±2.7 29.3±5.0
AHI (/h) 36.5±27.3 9.6±3.2 21.6±4.6 60.4±21.0
Data are presented as mean±standard deviation. BMI, body 
mass index; AHI, apnea hypopnea index

Table 2. Number of patients with symptoms, complications, or test results related to polysomnography insurance benefits by group ac-
cording to overall and apnea hypopnea index severity

Group
Symptoms Complications PSG

Insomnia Daytime 
sleepiness

Cognitive 
decline

Mood 
disorder HTN Ischemic CVD Stroke 

history
Min SpO2 
≤85%

Total (n=233) 57 169 75 53 83 8 5 193
Mild (n=66) 15 46 19 14 21 2 1 38
Moderate (n=57) 16 37 15 13 16 3 1 47
Severe (n=110) 26 86 41 26 46 3 3 108
PSG, polysomnography; HTN, hypertension; CVD, cardiovascular disease; min SpO2, minimal blood oxygen saturation during 
polysomnography
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changes in the NHI benefit standards, 22 out of 34 patients in 
Mild1 group were eligible for insurance benefits, and 51 out of 
66 (77.3%) patients in mild group were eligible for insurance 
coverage. After the NHI standard changes, the insurance ben-
efit rate for PAP therapy significantly decreased by 12.1%, 
from 89.4% to 77.3% in the mild OSA group (p<0.05) (Fig. 1).

Discussion

The present study examined the frequency of the symptoms 
and complications related to PAP therapy insurance benefits. 
For the total OSA patient group, the most common indicators 
related to NHI coverage for PAP therapy were min SpO2 less 
than 85% during PSG, and the second most common symp-
tom was daytime sleepiness. However, in the mild group, the 
most common was daytime sleepiness, and the second most 
common was min SpO2 less than 85% during PSG. Various 
studies reported that excessive daytime sleepiness was signifi-
cantly correlated with various novel polysomnographic param-
eters such as obstruction duration, desaturation duration, de-
saturation severity, and obstructive severity. Moreover, when 
compared to AHI, excessive daytime sleepiness was more 
strongly correlated with these novel parameters.10) Mild OSA 
patients with excessive daytime sleepiness experience signifi-
cant burden of the disease than that of without excessive day-
time sleepiness.11) It is well known that PAP therapy significant-
ly eliminates excessive daytime sleepiness, and this improves 
the quality of life of the patients.12) Therefore, the treatment us-
ing PAP device in mild OSA patients with excessive sleepiness 
is also important. The change in the number of patients receiv-
ing benefits when health insurance standards before and af-
ter the change were applied to the same patient group was also 
investigated. When the changed NHI benefit standard was ap-
plied to the mild group, the number of beneficiaries decreased 
by 12.1%, from 59 out of 66 to 51, and for all OSA patients, a 
decrease of 3.4% from 226 out of 233 to 218 was observed.

If OSA is not treated, various symptoms and complications 
may occur, resulting in direct and indirect medical costs.13,14) 
OSA is associated with many conditions, such as hypertension, 
ischemic heart disease, and stroke, and these directly incur 
medical costs. Several studies have reported that patients with 
sleep apnea have higher healthcare costs than those in a con-
trol group.15-17) In addition, excessive daytime sleepiness, the 
main symptom of sleep apnea, reduces concentration and the 
ability to respond immediately to unexpected events, result-
ing in accidents that can cause physical damage or economic Ta
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loss. Several studies have reported that the risk of traffic ac-
cidents in patients with sleep apnea is higher in the untreated 
group than in the treated group.18,19) Therefore, when OSA is 
controlled, various direct and indirect medical costs can be re-
duced, resulting in socioeconomic benefits.

Treatment of OSA includes weight control, postural therapy 
during sleep, intraoral devices, PAP therapy, and surgery.20) 
Weight control, sleep posture therapy, and intraoral devices are 
noninvasive and simple. However, considering that it is dif-
ficult to expect a complete cure of OSA only by weight loss 
and that its therapeutic effect appears relatively late, it is bet-
ter to combine weight loss with a primary treatment such as 
PAP therapy rather than a single treatment, and its success 
rate is not high.21) Posture therapy is a method of maintaining 
the supine position during sleep. Likewise, it can be used as a 
secondary or adjunctive treatment for patients with sleep ap-
nea rather than as a single treatment.22) The intraoral device is 
suitable for the treatment of simple snoring, and its effect of 
improving excessive sleepiness is equivalent to that of PAP 
therapy; however, in terms of the AHI reduction effect, it is 
not as effective as PAP therapy.23) There are various surgical 
methods to improve OSA, and the effect varies depending on 
the surgical method. However, the effective surgical method 
is often invasive, and uvulopalatopharyngoplasty, a relatively 
simple procedure, does not reliably normalize the AHI in mod-
erate-to-severe OSA. PAP therapy has the advantage of being 

non-invasive and having a higher treatment success rate than 
other treatments. PAP therapy is non-invasive, effectively re-
lieves AHI in moderate and severe OSA, and is known as the 
gold standard for OSA treatment.24)

Cost is an important consideration in treatment selection. 
In Korea, a high percentage of patients gave up treatment for 
OSA due to the burden of a PSG examination costing 400000 
to 800000 won and purchasing a positive-pressure ventilator 
of around 2 million won before applying for insurance bene-
fits. However, in July 2018, support for PSG and positive-pres-
sure ventilation for sleep apnea began. As a result, only 20% 
of the examination cost has to be paid, and PAP equipment can 
be used for about 15200 won to 25200 won per month as a lease 
rather than a purchase. According to Kim, et al.,25) the number 
of patients diagnosed with sleep apnea increased rapidly from 
2010 to 2017, in 2018 and 2019. In 2019, compared to 2018, the 
number of patients who underwent PSG increased by four 
times, and the number of patients enrolled in PAP increased 
by 3.11 times. As such, if the cost of diagnosis and treatment 
is reduced through NHI benefits, the number of patients re-
ceiving diagnosis and treatment will increase.

This study retrospectively analyzed the medical records of 

Fig. 1. Change in the number of patients eligible for benefits when 
applying before and after the change in the National Health Insur-
ance benefit standard for positive airway pressure therapy in the 
mild OSA group. OSA, obstructive sleep apnea.
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Table 4. Demographics of mild obstructive sleep apnea patients 
and its subgroups

Mild (n=66) Mild1 (n=34) Mild2 (n=32)
p-value

5≤AHI＜15 5≤AHI＜10 10≤AHI＜15

Sex (M:F) 54:12 27:7 27:5 0.60
Age (years) 44.3±13.1 42.9±12.8 46±13.4 0.26
BMI (kg/m2) 26.1±3.1 26.4±3.5 25.8±2.7 0.75
AHI (/h) 9.6±3.2 6.9±1.8 12.4±1.5 ＜0.001
Data are presented as mean±standard deviation. The p-val-
ue represents the difference for each factors between mild1 
group and mild2 group. AHI, apnea hypopnea index; BMI, 
body mass index

Table 5. Number of patients with symptoms, complications, or test results related to polysomnography insurance benefits by the mild 
group and its subgroups

Group
Symptoms Complications PSG

Insomnia Daytime 
sleepiness

Cognitive 
decline

Mood 
disorder HTN Ischemic CVD Stroke 

history
Min SpO2 
≤85%

Mild (n=66) 15 46 19 14 21 2 1 38
Mild1 (n=34) 10 23 9 7 11 1 0 13
Mild2 (n=32) 5 23 10 7 9 1 1 25
PSG, polysomnography; HTN, hypertension; CVD, cardiovascular disease; min SpO2, minimal blood oxygen saturation during 
polysomnography
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233 patients. This hospital is a tertiary hospital, and since rel-
atively severe patients visit the hospital through the commu-
nity, the proportion of patients with moderate to severe OSA 
is higher than that of the general population. The fact that the 
patient’s symptoms and complications were not summarized 
based on the diagnosis but based on the patient’s statements 
can also be considered a limitation of the study. In addition, 
statistical analysis was performed on the assumption that PAP 
therapy was used when the NHI benefit criteria were satis-
fied for all patient groups; however, there were some patients 
who did not want the treatment or decided to undertake weight 
control.

The strength of this study is that it can directly visualize the 
change in the number of patients receiving insurance benefits 
when the changed NHI benefits are applied in clinical practice. 
As a result, it will be helpful in predicting changes in health 
insurance finances caused by changes in policy implementa-
tion and in devising additional plans. In addition, effective treat-
ment will be possible if the ranking of common symptoms and 
complications in patients with OSA and management of those 
that occupy a large proportion are intensively managed. 

In conclusion, in the OSA patient group, the most common 
indicator related with insurance benefits of PAP therapy was 
min SpO2 <85% during PSG, followed by daytime sleepiness. 
In the mild OSA group, daytime sleepiness was the most fre-
quent, followed by min SpO2 <85%. After the change in the 
NHI benefit standards for the PAP therapy, the proportion of 
patients receiving insurance benefits significantly decreased 
from 89.4% to 77.3% in the mild OSA group.

In July 2018, PSG and PAP therapy in patients with OSA 
was covered the NHI. Since then, PSG and PAP therapy have 
increased rapidly, resulting in an increase in the financial loss 
to the NHI Corporation. Therefore, since December 2020, re-
imbursement standards for PAP treatment have been strength-
ened, especially in patients with mild OSA with an AHI of 
5-10. Even if there is excessive daytime sleepiness, insurance 
benefits will not be available if there are no complications. As 
a result, the number of people receiving benefits from PAP 
therapy has decreased, similar to the results in this study. How-
ever, it is necessary to provide NHI benefits, if sufficient funds 
are gradually secured, for patients with mild OSA with se-
vere daytime sleepiness and an AHI of 5-10, since excessive 
daytime sleepiness may threaten patient safety and lead to 
social costs.
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