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ABSTRACT 
Introduction- Obstructive Sleep Apnoea (OSA) is a prevalent but frequently underdiagnosed disorder that can lead to 
significant medical repercussions if not identified promptly. This circumstance has necessitated the development of a 
preliminary, alternative diagnostic instrument for the early detection and severity evaluation of OSA.The objective of this 

study was to ascertain the correlation and concordance between the other screening questionnaire (like AHI, ESS and STOP 
bang) and the Oxygen Desaturation Index (ODI) in evaluating the severity of obstructive sleep apnoea (OSA). Material and 

methods- The present cross-sectional study was conducted for among patients of Obstructive sleep apnoea for a period of 
one year at a tertiary care centre. Through convenience sampling technique a total of 200 patients diagnosed with OSA 
through polysomnography (PSG) were taken for the study. Assessments of subjective sleepiness as determined sleep study 
metrics including the AHI, ESS and STOP bang and Oxygen Desaturation Index. Results- The patients BMI varied from 
18.8 to 44.3, with a mean of 27.3±2.1. Forty six patients (23%) were classified as normal weight, whereas 116 patients 
(58%) were overweight, and 38 patients (19%) were categorised as obese.The study group exhibited an ESS ranging from 0 

to 24, with a mean of 11.23±2.7. The average lowest SpO2 value was 73.5±3.6. The mean SpO2 value during PSG averaged 
89.20±4.2.The Apnea-Hypopnea Index (AHI) ranged from 6 to 97, with a mean of 41.33±3.6. The mean Oxygen 
Desaturation Index (ODI) for the study group was 40.41±2.7, with values ranging from 4.8 to 96.2.In a Cohen’s weighted 
Kappa analysis, the Kappa and the proportional agreement observed between AHI and ODI in classifying severity of OSA 
was 0.66 and 87.12%. ODI>15 exhibited 100% sensitivity, 54.7% specificity, a positive predictive value (PPV) of 78%, and 
a negative predictive value (NPV) of 100%. The sensitivity for identifying patients with severe obstructive sleep apnoea 
(OSA) was 96.7% at an oxygen desaturation index (ODI) of 20 and 88.9% at an ODI of 25.There was a statistically 
significant relationship between ESS and mean SpO2, minimum SpO2, AH%SPT, ODI, and AHI.The sensitivity of ODI in 
detecting patients with severe OSA in relation to the STOP bang questionnaire was 100%, 96.9%, and 88.7%, respectively.  

Conclusion- A significant association between AHI , ESS, STOP bang and ODI renders nocturnal oximetry a cost-effective 
method for reliably screening patients with severe OSA.  
Keywords -Apnea Hypopnea Index; Oxygen Desaturation Index; Obstructive Sleep Apnea 
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INTRODUCTION 

Obstructive sleep apnoea (OSA) is a sleep-associated 

respiratory disorder marked by recurrent partial or 

total blockage of the upper airway, frequently leading 

to diminished arterial oxygen saturation and 
awakenings from sleep [1,2]. OSA is the most 

common type of breathing disorder, constituting 90 - 

95% of cases and affecting 6% of men and 4% of 

women in the general population causing associated 

excessive daytime sleepiness. It is correlated with 

cardiovascular and metabolic repercussions and is 

also associated with heightened total mortality. [3] At 

now, overnight polysomnography (PSG) is the 

definitive standard for identifying the existence and 

severity of obstructive sleep apnoea (OSA). 

Nonetheless, its considerable cost, relative 

inaccessibility, and time demands may hinder or 
obstruct the diagnosis and treatment of individuals 

with OSA, particularly in regions with constrained 

healthcare resources [4]. Moreover, the rising 

incidence of patients suspected of having obstructive 

sleep apnoea (OSA) and the absence of systematic 

patient interviews contribute to the escalating referrals 

to sleep clinics. Consequently, straightforward 

screening tools for identifying patients at elevated risk 

for obstructive sleep apnoea (OSA) have gained 

significance. 

Several instruments have been developed over the 
years for identifying OSA. Intermittent desaturations 

significantly contribute to the progression of 

difficulties associated with obstructive sleep apnoea 

(OSA); thus, the oxygen desaturation index (ODI) can 

be utilised asa metric to assess the severity of OSA. 

ODI is the average frequency of desaturation episodes 

per hour, with desaturation episodes characterised as a 

reduction in mean oxygen saturation of ≥3% (during 

the preceding 120 seconds) lasting a minimum of 10 

seconds.[5] The ODI quantifies the severity of oxygen 

desaturation, a critical component of OSA, as well as 

its extensive systemic ramifications [6]. Prior research 
indicates that ODI may function as a dependable 

measure of OSA severity; however, extensive 

comparisons between ODI and other screening 

questionnaire are few [7,5]. 

The objective of this study was to ascertain the 

correlation and concordance between the other 

screening questionnaire (like AHI, ESS and STOP 

bang) and the Oxygen Desaturation Index (ODI) in 

evaluating the severity of obstructive sleep apnoea 

(OSA), and to assess the reliability of ODI as a viable 

alternative for screening patients with severe OSA.  
 

MATERIAL AND METHODS 

The present cross-sectional study was conducted for 

among patients of Obstructive sleep apnoea for a 

period of one year at Department of pulmonary and 

critical care medicine, king George’s medical 

university, Lucknow. Ethical clearance for conducting 

the research was taken from institutional ethics 

committee and patients were asked to sign an 

informed consent form after explaining them the 

complete procedure. 

Through convenience sampling technique a total of 

200 patients diagnosed with OSA through 

polysomnography (PSG) were taken for the study on 
the basis of inclusion and exclusion criteria. 

 

Inclusion criteria 

 Patients underwent polysomnography (PSG) 

over a period of one years, done in  department 

of  pulmonary and critical care medicine, king 

George’s medical university , Lucknow.  

 Patients with an AHI of >5 events/h, with >50% 

apneic events being obstructive were considered 

to have obstructive apnea.  

 

Exclusion criteria 

 Patients with predominant central apnoea. 

 Patients less than 18 years. 

The collected data encompassed demographic 

information (age, gender, and comorbidities), 

anthropometric measurements (body mass index and 

neck circumference), and clinical assessments of 

subjective sleepiness as determined sleep study 

metrics including the Apnea-Hypopnea Index, 

Oxygen Desaturation Index, percentage of sleep 

period time spent in apnea-hypopnea, and minimum 

oxygen saturation levels and average SpO2. 
Comprehensive nocturnal polysomnography captured 

information from the electrocardiogram (ECG), 

electromyogram (EMG), electrooculogram (EOG), 

electroencephalogram (EEG), as well as from 

abdominal and chest leads, and nasal airflow. A 

Masimo LNCS DCI adult reusable clip pulse oximeter 

was utilised to measure oxygen saturation, with a 

maximum sampling rate of 2,000 Hz and a storage 

rate of 3 Hz. 

 Patients were classified into mild, moderate, and 

severe obstructive sleep apnoea (OSA) according to 
apnea-hypopnea index (AHI) values of 5-15, 15-30, 

and ≥30 episodes per hour, respectively. Desaturation 

episodes were characterised by a reduction in mean 

oxygen saturation of ≥3% lasting over 10 seconds, 

and the Oxygen Desaturation Index (ODI) was 

computed based on the frequency of desaturation 

episodes per hour. Obstructive Sleep Apnoea (OSA) 

was classified into three categories: mild (5-15), 

moderate (15-30), and severe (≥30). Patients with an 

ODI less than 5 were classified as exhibiting no 

oxygen desaturation. 

Epworth sleepiness score (ESS) of >10 was 
considered as clinically significant sleepiness. 

Four items from the STOP questionnaire—snoring, 

fatigue, obstructive apnoeas, and hypertension—as 

well as four demographic questions—BMI >35 

kg/m2, age >50, neck circumference >40 cm, and 

male gender—make up the STOP-Bang questionnaire. 

Each question receives a score of 1 for a "yes" 

response and a score of 0 for a "no." A cumulative 
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score of ≥3 points, out of a possible 8 points, indicates 

a high likelihood of OSA. 

Results were analyzed using SPSS version 25.0. 

Descriptive statistics were employed to present the 

demographic, anthropometric, and summary data from 
the PSG. Categorical data were presented as 

frequencies with percentages. The mean ± standard 

deviation was employed for continuous data with a 

normal distribution. The association between AHI and 

ODIwas examined utilising Pearson’s correlation 

coefficient. The severity of obstructive sleep apnoea 

(OSA), characterised by oxygen desaturation index 

(ODI) and apnea-hypopnea index (AHI), ESS and 

STOP bang was cross-tabulated, and distributional 

differences were analysed using the χ2-test.  

 

 

RESULTS 

The meane age of the patients was 42.34±4.6 year, 

with a male to female ratio of 3:1. Hypertension was 

the predominant comorbidity observed (120 patients, 

60%), followed by dyslipidaemia (50 patients, 25%), 
diabetes mellitus (20 patients, 10%), and 

hypothyroidism (10 patients, 5%). The patients BMI 

varied from 18.8 to 44.3, with a mean of 27.3±2.1. 

Forty six patients (23%) were classified as normal 

weight, whereas 116 patients (58%) were overweight, 

and 38 patients (19%) were categorised as obese. The 

neck circumference (NC) of the patients varied from 

31 to 49 cm, with a mean of 39.05±2.3 cm. The study 

group exhibited an ESS ranging from 0 to 24, with a 

mean of 11.23±2.7. The average lowest SpO2 value 

was 73.5±3.6. The mean SpO2 value during PSG 

averaged 89.20±4.2. 
 

Table: 1. Demographic data & clinical parameter of patients 

Demographic data and clinical parameter Values 

Mean age 42.34 ± 4.6 

Male: female 3:1 

Comorbidity Hypertension 120 (60) 

Dyslipidaemia 50 (25) 

Diabetes mellitus 20 (10) 

Hypothyroidism 10 (5) 

Mean BMI 27.3±2.1 

Weight Normal weight 46 (23) 

Overweight 116 (58) 

Obese 38 (19) 

Mean neck circumference (cm) 39.05±2.3 

Mean ESS 11.23±2.7 

Mean Spo2 89.20±4.2 

Minimum SpO2 73.5±3.6 

 

The Apnea-Hypopnea Index (AHI) ranged from 6 to 

97, with a mean of 41.33±3.6. According to AHI 

classifications, 93 patients (46.5%) exhibited severe 

obstructive sleep apnoea (OSA), while 39 patients 

(19.5%) had mild OSA and 68 patients (34%) had 

moderate OSA. The mean Oxygen Desaturation Index 

(ODI) for the study group was 40.41±2.7, with values 

ranging from 4.8 to 96.2. Based on ODI 

classifications, 45 patients (22.5%) were categorised 

with mild OSA, whereas 58 patients (29%) and 97 

patients (48.5%) were classified with moderate and 

severe OSA, respectively. In a Cohen’s weighted 

Kappa analysis, the Kappa and the proportional 

agreement observed between AHI and ODI in 

classifying severity of OSA was 0.66 and 87.12%, 

respectively as shown in table 2. 
 

Table: 2. AHI and ODI correlation according to the OSA grades 

AHI ODI Total Correlation 

coefficient 

Agreement Kappa P 

value Mild 

OSA 

Moderate 

OSA 

Severe 

OSA 

Mild OSA 10 12 17 39 0.918 87.12% 0.66 <0.001 

Moderate 

OSA 

19 23 26 68 

Severe 

OSA 

16 23 54 93 

Total 45 58 97 200 

 

ODI>15 exhibited 100% sensitivity, 54.7% specificity, a positive predictive value (PPV) of 78%, and a negative 

predictive value (NPV) of 100%. The sensitivity for identifying patients with severe obstructive sleep apnoea 

(OSA) was 96.7% at an oxygen desaturation index (ODI) of 20 and 88.9% at an ODI of 25 as shown in table 3. 
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Table: 3 Predictive value of different ODI cutoffs for severe OSA with respect to AHI 

AHI>30 hr Sensitivity (%) Specificity (%) PPV (5) NPV (%) 

ODI>15 100 54.7 78 100 

ODI>20 96.7 70.4 84.2 93.2 

ODI >25 88.9 79.3 86.9 83.5 

 

The relationship between the several elements that contribute to tiredness was examined. There was a 

statistically significant relationship between ESS and mean SpO2, minimum SpO2, AH%SPT, ODI, and AHI. 

Even when examined as groups, ESS<10 and >10 also showed consistency as shown in table 4. 

 

Table: 4. Correlation of different parameters to ESS. 

Variable ESS Mean ±SD/ n(%) p-value 

<10 >10 

Sex Male 78 (52) 72 (48) 0.301 

Female 30 (60) 20 (40) 

BMI <25 18(39.1) 28(60.8) 0.313 

25-30 50 (43.1) 66(50) 

>30 28(73.6) 10(26.4) 

NC 34.63+3.22 41.54 0.095 

AHI Mild 20(51.2) 19(48.7) 0.008 

Moderate 48(70.5) 20(29.4) 

Severe 38(40.8) 55(59.1) 

ODI Mild 35(77.7) 10(22.2) 0.004 

Moderate 38(65.5) 20(34.4) 

Severe 22(22.6) 75(77.3) 

AH%SPT 21.21+13.92 31.03+18.40 <0.01 

Mean SpO2 89.94+2.99 85.32+5.06 <0.01 

Minimum SpO2 77.33+9.10 70.04+12.24 <0.01 

 

ODI>15 exhibited 100% sensitivity, 55.6% specificity, a positive predictive value (PPV) of 77%, and a negative 

predictive value (NPV) of 100%. The sensitivity for identifying patients with severe obstructive sleep apnoea 

(OSA) was 96.9% at an oxygen desaturation index (ODI) of 20 and 88.7% at an ODI of 25 as shown in table 5. 

 

Table: 5. Predictive value of different ODI cutoffs for severe OSA with respect to STOP bang 

STOP-Bang≥3 Sensitivity (%) Specificity (%) PPV (5) NPV (%) 

ODI>15 100 55.6 77 100 

ODI>20 96.9 70.2 84.1 92.3 

ODI >25 88.7 79.5 86.2 83.4 

 

DISCUSSION 

Obstructive Sleep Apnoea (OSA) is a common but 

frequently undiagnosed respiratory disorder 

characterised by recurrent instances of partial or total 
obstruction of the upper airway during sleep 

[8].Obstructive Sleep Apnoea (OSA) is generally 

diagnosed through polysomnography conducted at 

sleep centres, which measures the average frequency 

of apneic and hypopneic episodes per hour of sleep. 

The AHI score derived from this procedure is 

employed to evaluate the severity of OSA. 

Polysomnography is a resource-intensive procedure 

necessitating professionally trained personnel; hence, 

this technology is impractical in areas with restricted 

resources or access.[9-12] 

 The ODI, which measures the incidence of 
substantial declines in blood oxygen levels during 

sleep, is emerging as a viable alternative.[6] The 

current study sought to address this gap by 

systematically comparing the outcomes of ODI and 

AHI to ascertain if ODI can be effectively utilised as 

an independent or adjunctive instrument in the 

diagnosis of OSA and the assessment of its severity.  

This study established a substantial relationship 
between the AHI and ODI, evidenced by a robust 

correlation coefficient (r=0.918, p<0.001), suggesting 

that ODI is a reliable metric for evaluating OSA 

severity. ODI is far less intrusive than traditional 

measurements like AHI, which is usually obtained 

using polysomnography [13]. Given that ODI may be 

assessed using more portable and cost-effective 

instruments, this creates an opportunity to enhance 

OSA screening and promote early diagnosis, 

especially in contexts where the resources of 

comprehensive sleep study centres may be 

constrained. 
Cohen’s weighted Kappa analysis in our study 

demonstrated a substantial level of concordance 

(k=0.66) and proportional agreement (87.12%) 

between AHI and ODI in assessing the severity of 
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OSA. The results align with a research by Temirbekov 

et al, which reported a concordance of 72.3% between 

AHI and ODI. [5] Likewise, Hang et al determined 

that overnight pulse oximetry is effective in 

diagnosing severe obstructive sleep apnoea 
(OSA).[14]According to our research, at ODI levels 

of 15, 20, and 25, the sensitivity of ODI in detecting 

patients with severe OSA in relation to the STOP 

bang questionnaire was 100%, 96.9%, and 88.7%, 

respectively. Therefore, we can rule out the presence 

of severe OSA in patients with an ODI of less than 15. 

Choosing a threshold of ODI more than 20 would be 

optimal, since it can identify nearly all patients with 

severe obstructive sleep apnoea while maintaining 

adequate specificity.The investigation by Varghese L 

et al. emphasised the effectiveness of ODI in detecting 

severe OSA, indicating that an ODI threshold of 
around 20 was strongly predictive of severe OSA, 

with a sensitivity of 96.6% and specificity of 69.6% 

[15]. 

One well-known side effect of obstructive sleep 

apnoea (OSA) is excessive daytime sleepiness 

(EDS).[16] Although the maintenance of wakefulness 

test and the multiple sleep latency test are objective 

indicators of sleepiness, their usage is difficult and 

expensive. Since ESS has a small but statistically 

significant link with mean sleep delay, it was used to 

measure EDS in our study. The objective respiratory 
measures AHI, ODI, AH%SPT, mean SpO2, and 

minimum SpO2, as evaluated during PSG, showed a 

statistically significant connection with the subjective 

self-assessment of daytime drowsiness on the 

standardised ESS questionnaire. While some research 

in the literature have offered evidence against the 

positive connection between AHI and ESS, others 

have found evidence in favour of it.[17-19] 

According to our research, at ODI levels of 15, 20, 

and 25, the sensitivity of ODI in detecting patients 

with severe OSA in relation to the STOP bang 

questionnaire was 100%, 96.9%, and 88.7%, 
respectively. A score system similar to the STOP-

Bang questionnaire may be taken into consideration 

based on the findings of our investigation. A similar 

strategy was proposed by Coutinho Costa et al., who 

ranked patients according to their score. Patients with 

a score of 0–5 are considered to have a low likelihood 

of OSA, especially moderate to severe OSA; those 

with a score of ≥7 are considered probable OSA; and 

those with a score of ≥12 are considered to have a 

high risk of OSA, especially moderate to severe 

OSA.[20] 
Patients with sleep-related breathing disorders 

necessitate frequent evaluations of the severity of 

obstructive sleep apnoea, particularly while 

undergoing conservative interventions such as weight 

loss and oropharyngeal exercises. This applies equally 

to individuals who have undergone surgical 

procedures and necessitate ongoing follow-up. 

Despite PSG being the benchmark, financial 

constraints and the restricted availability of time slots 

for routine overnight polysomnography hinder its 

frequent application. [21] AASM recommends the 

utilisation of type III portable home devices, which 

are scarce in developing nations. In this context, 

nocturnal oximetry utilising ODI, as demonstrated in 
this work, may serve as a useful alternative metric for 

assessing the severity of OSA. Only individuals with 

moderate to severe obstructive sleep apnoea, as 

determined by the oxygen desaturation index, are 

eligible for routine polysomnography. 

The limitations of our study include a limited number 

of subjects with mild OSA and the exclusion of 

patients with an AHI of less than 5. Our study 

underscores the efficacy of ODI as a user-friendly, 

cost-effective instrument for reliably screening 

patients who do not necessitate an extensive PSG. 

Only patients with an ODI exceeding 20 require 
additional examination. This would enhance the 

efficiency of sleep study appointments and alleviate 

the financial strain on patients.  

 

CONCLUSION 

This study established a robust significant between the 

AHI, ESS, STOP bang and the ODI, hence confirming 

ODI as a less invasive alternative for diagnosing 

OSA. The strong association and efficacy of an ODI 

in precisely detecting severe OSA with few false 

positives underscore its promise, especially in 
resource-constrained environments. Integrating ODI 

into standard clinical evaluations may streamline 

diagnosis, promote early intervention, and improve 

patient management. Incorporating ODI into OSA 

diagnosis methods in conjunction with AHI could 

markedly enhance patient care and avert 

consequences arising from untreated OSA. 
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