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Abstract 
 
Background/Aim. Obstructive sleep apnea (OSA) in-
volves a range of conditions manifested as various forms 
of breathing disorders with intermittent complete breath-
ing interruptions caused by obstruction in the upper air-
ways. The disorder is more common in adult men, and 
obesity is a significant predisposing factor. The apnea-
hypopnea index (AHI) is the main diagnostic criterion 
that reflects the frequency and duration of apneic phases. 
Besides the AHI, other parameters, such as the oxygen 
desaturation index (ODI), average oxygen saturation, and 
body mass index (BMI), may have diagnostic value. The 
aim of the study was to examine the correlation between 
AHI and ODI, AHI and average oxygen saturation, and 
AHI and BMI. Methods. A retrospective study included 
200 patients, 166 men and 34 women, aged between 18 
and 65, in whom OSA was proven by respiratory pol-
ygraphy. Depending on the AHI values, they were divided 

into three groups: Group I (AHI 5–15 events per hour), 
Group II (AHI 15–30 events per hour), and Group III 
(AHI > 30 events per hour). Results. There was a signifi-
cant correlation between AHI and ODI in all groups, 
with the strongest correlation in Group III, where ODI 
also had predictive value for severe forms of apnea. Aver-
age oxygen saturation and BMI were significantly corre-
lated with AHI only in Groups II and III. Conclusion. 
In addition to AHI, known as the main diagnostic param-
eter for OSA, ODI, average oxygen saturation, and BMI 
play a significant role in assessing apnea. With its strong 
correlation with AHI, as well as predictive value for more 
severe forms of apnea, ODI has the same importance as 
AHI in diagnosing and assessing the severity of this dis-
order. 
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Apstrakt 
 
Uvod/Cilj. Opstruktivni poremećaj disanja tokom spavanja 
(obstructive sleep apnea – OSA) uključuje niz stanja koja se 
manifestuju raznim oblicima poremećaja disanja sa 
povremenim potpunim prekidima disanja, uzrokovanim 
opstrukcijom u gornjim disajnim putevima. Poremećaj je 
češći kod odraslih muškaraca, a gojaznost je značajan 
predisponirajući faktor. Indeks apneja-hipopneja (apnea-
hypopnea index – AHI) glavni je dijagnostički kriterijum, koji 
govori o učestalosti i trajanju apneičnih faza. Osim AHI, i 
drugi parametri, kao što su indeks desaturacije kiseonikom 
(oxygen desaturation index – ODI), prosečno zasićenje 

(saturacija) kiseonikom (SK) i indeks telesne mase (ITM), 
mogu imati dijagnostičku vrednost. Cilj rada bio je da se 
ispita korelacija između AHI i ODI, AHI i prosečne SK kao 
i AHI i ITM. Metode. Retrospektivnom studijom 
obuhvaćeno je 200 bolesnika, 166 muškaraca i 34 žena, 
starosti između 18 i 65 godina, kod kojih je respiratornom 
poligrafijom dokazano postojanje OSA. U zavisnosti od 
vrednosti AHI, bolesnici su podeljeni u tri grupe: grupa I 
(AHI 5–15 prekida disanja na sat), grupa II (AHI 15–30 
prekida disanja na sat) i grupa III (AHI > 30 prekida disanja 
na sat). Rezultati. Utvrđena je značajna korelacija između 
AHI i ODI u svim grupama, a najizrazitija korelacija 
ispoljena je u grupi III, gde je ODI imao i prediktivnu 
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vrednost za teške oblike apneje. Prosečna SK i ITM bili su u 
značajnoj korelaciji sa AHI samo u grupama II i III. 
Zaključak. Pored AHI, koji je poznat kao glavni 
dijagnostički parametar za OSA, značajnu ulogu u proceni 
apneje imaju ODI, prosečna SK i ITM. Snažnom 
korelacijom sa AHI, kao i prediktivnom vrednošću za teže 

oblike apneje, ODI ima jednak značaj kao AHI u 
dijagnostikovanju i proceni težine tog poremaćaja. 
 
Ključne reči: 
telesna masa, indeks; kiseonik, zasićenost; prognoza; 
apneja u snu, opstruktivna. 

 

Introduction 

Obstructive sleep apnea (OSA) encompasses a range of 
conditions, from simple snoring to hypoventilation and ap-
nea. Even though sleep breathing disorders (SBD) were iden-
tified much earlier, the first studies in this field began in the 
1970s 1. Depending on the pathophysiological cause and 
clinical manifestations, central, obstructive, and mixed types 
of apnea are distinguished. Although today this disorder is 
diagnosed in 6% of men and 4% of women, the prevalence in 
the general adult population is estimated to be significantly 
higher, ranging from 9% to 38% 2, 3.  

In terms of frequency, the most common clinical form 
of apnea is OSA, which constitutes 90–95% of all breathing 
disorders during sleep 4. 

OSA is a condition characterized by repeated episodes 
of partial or complete cessation of breathing during sleep. 
These episodes cause a series of adverse effects on the res-
piratory, digestive, cardiovascular, nervous, and endocrine 
systems. OSA occurs due to relaxation of the throat muscles 
during sleep, leading to a reduction or cessation of airflow 
through the upper airways 5.   

Despite the epidemiological data mentioned, the num-
ber of diagnosed and confirmed cases of OSA is significantly 
lower. It is estimated that 75% of people with SBD with sus-
pected sleep apnea remain undiagnosed for various reasons 6.  

OSA is confirmed by using polysomnography (PSG), 
which represents the “gold standard” for diagnosing this dis-
order. Depending on the number of registered signals, there 
are various levels of testing. Limited PSG, or respiratory 
polygraphy (RP), is a level III diagnostic method that is sim-
pler, more accessible, and sufficient for accurately recording 
obstructive SBD 7.  

Episodes of hypopnea and apnea in OSA last from 10 to 
even 60 seconds or more. It is said that individuals with more 
than 5 hypopnea/apnea episodes per hour have sleep apnea, 
which is determined using the apnea-hypopnea (AH) index – 
AHI. In severe forms of OSA, AHI can be as high as 100 
episodes per hour (100/hr) 8.  

OSA is significantly associated with excessive body 
weight, which is an independent risk factor for this disorder. 
When talking about the impact of obesity, it primarily refers 
to central obesity and obesity characterized by an increased 
body mass index (BMI) 9. 

In addition to obesity, tongue hypertrophy, short lower 
jaw, and short neck represent key risk factors for upper air-
way collapse in OSA. 

Upper airway obstruction in OSA causes several critical 
pathophysiological conditions, such as decreased blood oxy-
gen saturation, increased carbon dioxide concentration, 

changes in intrathoracic pressure, and increased sympathetic 
activity.  

The main disorder in OSA is intermittent hypoxia, 
which triggers a cascade of events responsible for worsening 
cardiovascular diseases 10. By using PSG and RP, we ob-
tained information about the frequency and duration of AH 
episodes (AHI) while learning about the severity of the res-
piratory disorder caused by these episodes from the oxygen 
saturation or oxygen desaturation index (ODI).  

ODI is defined as the average number of desaturation 
episodes per recording hour, where blood oxygen saturation 
is decreased by at least 3% from the basal value 11.  

Given the facts stated, there is a need to consider other 
parameters that will indicate a disorder in oxygenation levels 
or hypoxemia caused by OSA.  

The aim of the study was to examine the relationship 
between AHI and ODI, AHI and average oxygen saturation, 
and AHI and BMI in individuals with OSA. 

Methods 

Our retrospective study included 200 patients, 18 to 65 
years old. Among those patients, 166 were male and 34 were 
female, with OSA diagnosed by RP. All patients predomi-
nantly had OSA and an AHI greater than 5/hr. In all patients, 
ODI, AHI, BMI, and average blood oxygen saturation, ex-
pressed in percentages, were measured during an overnight 
RP. Depending on the AHI, patients were classified into 
three groups: Group I (AHI 5–15/hr), Group II (AHI 15–
30/hr), and Group III (AHI more than 30/hr). ODI was con-
sidered significant if desaturation was > 3% from the basal 
value. Descriptive methods expressed through frequency and 
percentage were used to present demographic and anthropo-
metric data.  

The relationship between AHI and ODI, AHI and BMI, 
and AHI and average saturation was analyzed using Spear-
man and Pearson correlation coefficients. Receiver operating 
characteristic (ROC) curves were used to determine the ex-
istence of threshold values (cut-offs) between the given pa-
rameters. 

Results 

The study included 200 subjects, 166 men and 34 wom-
en. Group I consisted of 57 respondents, Group II of 52 re-
spondents, and Group III of 91 respondents. The average age 
for men was 52.15 years, and for women, it was 52.75 years. 
The results of the study showed that in the first group of sub-
jects, only ODI showed a statistically significant correlation 
with AHI (p < 0.05, r = 0.320), while the other parameters 



Vol. 82, No. 5 VOJNOSANITETSKI PREGLED Page 289 

Novković D, et al. Vojnosanit Pregl 2025; 82(5): 287–292. 

were not significantly correlated. In the second group, only 
ODI maintained a statistically significant positive correlation 
with AHI, which was stronger than in the previous group 
(p = 0.01, r = 0.453). In the last group, the third one, ODI 
showed a strong, positive correlation with AHI (p < 0.01, 
r = 0.842) (Figure 1). 

In this group, which had the highest AHI, average 
oxygen saturation showed a statistically significant nega-

tive correlation with AHI (p < 0.01, r = 0.375, n = 91) 
(Figure 2). In contrast, BMI showed a statistically signifi-
cant positive correlation with AHI (p < 0.01, r = 0.470, 
n = 91) (Figure 3).  

Further analysis revealed that ODI has a predictive val-
ue for AHI in the group with AHI > 30/hr, a determined cut-
off value ≥ 21, and a sensitivity of 92% and specificity of 
88% (Figure 4). 

 

 
Fig. 1 – Correlation between AHI greater than 30/hr  

and ODI in patients with OSA (p < 0.01, r = 0.842, n = 91). 
AHI – apnea-hypopnea index; ODI – oxygen desaturation index;  

OSA – obstructive sleep apnea; n – number of respondents. 
Note: on the abscissa, ODI represents the number of times  

desaturation events occur per hour of sleep. 
 

 
Fig. 2 – Correlation between AHI greater than 30/hr  

and average oxygen saturation in patients with OSA (p < 0.01, r = 0.375, n = 91). 
For abbreviations, see Figure 1. 
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Fig. 3 – Correlation between AHI greater than 30/hr  

and BMI in patients with OSA (p < 0.01, r = 0.470, n = 91). 
BMI – body mass index. 

For other abbreviations, see Figure 1. 
 
 

 
Fig. 4 – Cut-off value for ODI in the group with AHI > 30/hr  

For abbreviations, see Figure 1. 

 
Discussion 

Previous studies have shown that the harmful effects 
of OSA were more pronounced in individuals who had a 
more severe form of this disorder, i.e., where AHI was 
greater than 15/hr or 30/hr. In recent years, the number of 
newly revealed patients with severe forms of the disease 
has been steadily increasing. Recent data indicate that over 
400 million people worldwide between 30 and 70 years of 
age with OSA have a moderate to severe form of the dis-

ease 12. Although blood oxygenation disorders are more 
pronounced in severe forms of apnea with higher AHI, this 
parameter does not provide enough information to indicate 
how OSA causes harmful effects on systems and organs. 
Chronic intermittent hypoxia, interrupted sleep, and initia-
tion of inflammation are the main pathophysiological 
mechanisms in OSA 13. These conditions are also associat-
ed with the appearance of cognitive and neurological symp-
toms such as reduced attention, poor concentration, irrita-
bility, anxiety, and depression 14.  
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In our study, we examined the correlation between 
AHI and ODI, AHI and average oxygen saturation, and 
AHI and BMI in patients with OSA. Among the 200 sub-
jects in our study, we found a statistically significant posi-
tive correlation between AHI and ODI, as well as between 
AHI and BMI. On the other hand, we found a negative cor-
relation between AHI and average oxygen saturation. When 
we analyzed the correlation of these parameters by groups 
that we formed according to the AHI amount, we found 
that in groups with AHI from 5–15/hr and 15–30/hr, only 
ODI showed a significant positive correlation, while aver-
age oxygen saturation and BMI did not significantly corre-
late with AHI. Since the groups in question had mild and 
moderate forms of the disorder, the results we obtained 
were expected. After all, the results are in accordance with 
the authors’ previous study 8. 

Unlike the previous groups, a significant positive 
correlation was observed in the group with AHI greater 
than 30/hr between AHI and ODI, as well as between AHI 
and BMI. In contrast, a significant negative correlation 
was found between AHI and average oxygen saturation, 
which is in line with basic pathophysiological mecha-
nisms.  

In addition, Temirbekov et al. 15 indicated the im-
portance of the parameters we examined and their mutual 
correlation. They found that hypoxia during the apnea period 
is closely related to oxygen desaturation and suggested that 
ODI has the same value as AHI in diagnosing and evaluating 
OSA syndrome.  

Further analysis revealed that ODI in the group AHI > 
30/hr also has predictive value for assessing the severity of 
apnea, indicating that this parameter can have the same role 
as AHI. The diagnostic predictive significance of ODI has 

also been suggested in papers by Chung et al. 8, whose con-
clusions were confirmed in our research.  

In addition to ODI indicating hypoxia during apnea or 
the severity of this disorder, studies have shown that this pa-
rameter also plays a role as a predictor of the success of other 
therapeutic procedures in the treatment of OSA 16. This pri-
marily refers to surgical methods such as uvulopalatopha-
ryngoplasty or velopharyngoplasty. In this sense, Davani-
an et al. 17 found in their research that the degree of desatura-
tion has a more accurate prognostic value than AHI in indi-
viduals who are candidates for surgical treatment methods.  

The facts about ODI indicate that this parameter is gain-
ing increasing importance, both in the diagnosis and assess-
ment of the severity of obstructive apnea and in choosing an 
appropriate therapeutic approach to OSA. 

Conclusion 

As the most significant parameter in individuals with 
obstructive sleep apnea, the apnea-hypopnea index positively 
correlates with oxygen desaturation index and body constitu-
tion, expressed through body mass index or obesity. The ap-
nea-hypopnea index is in a significant negative correlation 
with average oxygen saturation, because a higher apnea-
hypopnea index, i.e., a more severe form of obstructive sleep 
apnea, causes lower saturation. In severe forms of obstruc-
tive sleep apnea characterized by an apnea-hypopnea index 
greater than 30/hr, in addition to a strong positive correla-
tion, the oxygen desaturation index also has predictive sig-
nificance for the apnea-hypopnea index. This study provides 
valuable insights, but the gender balance limitations of the 
sample indicate the need for additional research with more 
balanced samples. 

 

R E F E R E N C E S

1. Kong D, Hu C, Zhu H. Oxygen desaturation index, lowest arte-
rial oxygen saturation and time spent below 90% oxygen satu-
ration as diagnostic markers for obstructive sleep apnea. Am J 
Transl Res 2023; 15(5): 3597–606. 

2. Wang Y, Fietze I, Salanitro M, Penzel T. Comparison of the value 
of the STOP-BANG questionnaire with oxygen desaturation 
index in screening obstructive sleep apnea in Germany. Sleep 
Breath 2023; 27(4): 1315–23. 

3. Varghese L, Rebekah G, N P, Oliver A, Kurien R. Oxygen desatura-
tion index as alternative parameter in screening patients with se-
vere obstructive sleep apnea. Sleep Sci 2022; 15(Spec 1): 224–8. 

4. Franklin KA, Lindberg E. Obstructive sleep apnea is a common 
disorder in the population - a review on the epidemiology of 
sleep apnea. J Thorac Dis 2015; 7(8): 1311–22. 

5. Olson EJ, Moore WR, Morgenthaler TI, Gay PC, Staats BA. Ob-
structive sleep apnea-hypopnea syndrome. Mayo Clin Proc 
2003; 78(12): 1545–52.  

6. Young T, Palta M, Dempsey J, Peppard PE, Nieto FJ, Hla KM. 
Burden of sleep apnea: rationale, design, and major findings of 
the Wisconsin Sleep Cohort study. WMJ 2009; 108(5): 246–9. 

7. Novković D, Cvetković G, Aćimović S, Milić R, Šarac S, Urošević R. 
Using respiratory polygraphy in diagnosing obstructive sleep ap-
nea – our experiences. Vojnosanit Pregl 2019; 76(11): 1190–3. 

8. Chung F, Liao P, Elsaid H, Islam S, Shapiro CM, Sun Y. Oxygen 
desaturation index from nocturnal oximetry: a sensitive and 

specific tool to detect sleep-disordered breathing in surgical 
patients. Anesth Analg 2012; 114(5): 993–1000. 

9. Christou EE, Kostikas K, Asproudis C, Zafeiropoulos P, Stefaniotou 
M, Asproudis I. Retinal microcirculation characteristics in ob-
structive sleep apnea/hypopnea syndrome evaluated by OCT-
angiography: a literature review. Int Ophthalmol 2022; 42(12): 
3977–91. 

10. Bommineni VL, Erus G, Doshi J, Singh A, Keenan BT, Schwab RJ, 
et al. Automatic segmentation and quantification of upper air-
way anatomic risk factors for obstructive sleep apnea on un-
processed magnetic resonance images. Acad Radiol 2023; 
30(3): 421–30. 

11. Rashid NH, Zaghi S, Scapuccin M, Camacho M, Certal V, Capasso 
R. The value of oxygen desaturation index for diagnosing ob-
structive sleep apnea: a systematic review. Laryngoscope 2021; 
131(2): 440–7. 

12. Schweitzer PK, Maynard JP, Wylie PE, Emsellem HA, Sands SA. 
Efficacy of atomoxetine plus oxybutynin in the treatment of 
obstructive sleep apnea with moderate pharyngeal collapsibil-
ity. Sleep Breath 2023; 27(2): 495–503. 

13. Dette FG, Graf J, Cassel W, Lloyd-Jones C, Boehm S, Zoremba M, 
et al. Combination of STOP-Bang score with Mallampati 
score fails to improve specificity in the prediction of sleep-
disordered breathing. Minerva Anestesiol 2016; 82(6): 625–
34. 



Page 292 VOJNOSANITETSKI PREGLED Vol. 82, No. 5 

Novković D, et al. Vojnosanit Pregl 2025; 82(5): 287–292. 

14. Reuter H, Herkenrath S, Treml M, Halbach M, Steven D, Frank 
K, et al. Sleep-disordered breathing in patients with cardio-
vascular diseases cannot be detected by ESS, STOP-Bang, 
and Berlin questionnaires. Clin Res Cardiol 2018; 107(11): 
1071–8.  

15. Temirbekov D, Güneş S, Yazıcı ZM, Sayın I. The ignored parame-
ter in the diagnosis of obstructive sleep apnea syndrome: the 
oxygen desaturation index. Turk Arch Otorhinolaryngol 2018; 
56(1): 1–6. 

16. Hang LW, Wang HL, Chen JH, Hsu JC, Lin HH, Chung WS, et 
al. Validation of overnight oximetry to diagnose patients with 

moderate to severe obstructive sleep apnea. BMC Pulm Med 
2015; 15: 24. 

17. Davanian A, Williamson L, Taylor C, Harrover A, Bollinger K, 
Chaudhary B, et al. Optical coherence tomography angiography 
and Humphrey visual field in patients with obstructive sleep 
apnea. J Clin Sleep Med 2022; 18(9): 2133–42. 

 
Received on March 23, 2024 
Revised on January 16, 2025 

Accepted on January 19, 2025 
Online First April 2025

 


