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Connecting the dots: analysing GEE

the relationship between AHI and ODI
in obstructive sleep apnea
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Abstract

Background In the lab type-1 Polysomnography (PSG) is the gold standard for the diagnosis of Obstructive sleep
apnea (OSA). But in view, the increasing prevalence, highly expensive, and the presence of a pandemic state make it
sometimes impractical to perform PSG in all patients suspected of OSA. The objective of our study was to compare
the correlation between the gold standard Autoscored Apnea Hypopnea Index (AHI) and Oxygen desaturation index
(ODI) based classification of the severity of OSA.

Methodology It was a single-centered hospital-based cross-sectional study in which a total of 176 Subjects sus-
pected of OSA were recruited and underwent overnight 7 channels of in-lab polysomnography at AIIMS Patna.
Demographic details, comorbidities, and lab data were collected for all enrolled patients. BMI, STOP-BANG score,
and Epworth sleepiness score (ESS) were also calculated for all subjects. They were categorized into mild, moderate,
and severe OSA based on AHI and ODI values of 5-14.9, 15-29.9, and > 30 events per hour, respectively.

Recordings of polysomnography (PSG) were presented with descriptive statistics. Data is presented

as the “mean + standard deviations” for continuous variables and percentage frequencies for categorical variables.
The Chi-square test was used to compare the discrete variables. Statistical significance was set at an alpha level

of 0.05 with P<0.05, with a two-tailed probability. Spearman’s rank correlation analysis was used to test the strength
and direction of the association between OSA severity (using AHI classification) and the Oxygen Desaturation Index.

Results The Mean (SD) age of patients enrolled in our study was 47.42(12.60) years with 57.95% males. Among
comorbidities, 31.8% (n=>56) were known cases or incidentally diagnosed with Diabetes Mellitus Type 2, 43.18%
(n=76) were hypertensive and 31.8% (n=>56) had hypothyroidism. The mean HbA1c level among Diabetic patients
was 6.05 (1.27) and the mean TSH level among Hypothyroidism patients was 12.24 (27.34). There was a positive cor-
relation between AHI and ODI in our study (Pearson’s correlation coefficient=0.897).

Conclusion Good concordance between AHI and ODI makes nocturnal oximetry a less expensive tool to confidently
screen patients with severe OSA. This may be applicable in smaller centers where facilities and expertise for a full night
PSG may not be easily available.
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the data indicates a particularly elevated prevalence,
around 32% (Goyal et al. 2023). As sedentary lifestyles
become more prevalent, OSA is emerging as a significant
global health concern, with its true extent believed to be
underestimated due to underdiagnosis and undertreat-
ment (Wali et al. 2017). The standard parameter for the
diagnosis of the disease as per existing guidelines is in-
lab polysomnography (PSG), which uses auxiliary signals
to monitor sleep position and leg movements in addi-
tion to cardio-respiratory signals to monitor changes in
breathing and cardiac output (such as oximetry, pulse,
airflow, snoring, and respiratory effort). There are elec-
trophysiological channels that are required to stage
sleep and include electroencephalograms (EEGs), elec-
trooculograms (EOGs), and electromyograms (EMGs).
The apnea—hypopnea index (AHI) recorded during PSG
helps in defining and categorizing OSA into mild, mod-
erate, and severe categories. Despite its high prevalence,
the best part of the disease is that it can be treated. How-
ever, there is still controversy as to which parameter best
defines the severity of OSA. Many promising metrics
have been proposed, such as the desaturation severity
parameter, hypoxic burden, time spent with oxygen satu-
ration<90% (T90), lowest oxygen saturation (LSpO2),
saturation impairment time (SIT), approximate entropy
(ApEn) of oxygen saturation, Cardiopulmonary coupling
(CPC), heart rate variability (HRV), odds ratio product
(ORP), Flow drive ratio, Expiratory time constant, sleep
breathing impairment index, and cardiac risk index, even
though the problem of accurately diagnosing and assess-
ing the severity of OSA is still unresolved (Cao et al
2020). The average length of apnea—hypopnea episodes,
for example, which is influenced by variables includ-
ing gender, BMI, and sleeping posture, offers details on
ventilatory control and airway collapsibility that are not
included in the AHI. Some researchers believe that oxy-
gen saturation parameters may play a major role in clas-
sifying the severity of OSA, and this conclusion might
be derived by the fact that, compared to AHI, measure-
ments such as the oxygen desaturation index (ODI) bet-
ter reflect the degree of hypoxia during sleep (Tkacova
et al. 2014). A major problem associated with AHI is that
the morphology consisting of the duration and depth
of abnormal respiratory events is not considered. As a
result, AHI continues to be a quantitative indicator, and
the physiological stress levels of various patients can dif-
fer significantly even when their AHI values are compara-
ble (Kulkas et al. 2013). Two patients with the same AHI
may experience different degrees of oxygen desaturation,
arousal frequency, and hemodynamic changes, leading
to varied levels of physiological stress. The traditional
practice of treating OSA entails performing a sleep study
with emphasis on a single metric, the AHI, followed by
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CPAP treatment for most patients. However, it is increas-
ingly evident that OSA is a heterogeneous condition.
Wide variances exist among OSA patients with similar
AHIs in terms of their prognosis, cardiovascular risk, and
adherence to and reaction to CPAP and other treatments.
Hence, the AHI score alone is not sufficient to rank OSA
severity; indicating the need to include hypoxic events
while diagnosing and classifying OSA. Researchers have
gained interest in the past few years regarding the ODI
as a better predictor of hypoxemia and in the diagnosis
of OSA. However, as we conducted an extensive litera-
ture review, a notable gap emerged — there is a scarcity
of recent Indian data comparing AHI with ODI in the
diagnosis of OSA. Diversity in population characteristics,
prevalence patterns of OSA, healthcare resource opti-
mization, are few reasons making the dearth of Indian-
specific research is particularly crucial. Addressing this
gap through our study is essential for advancing our
understanding of OSA within the unique Indian context,
ultimately contributing to improved diagnostic precision
and personalized healthcare strategies for individuals in
this population.

Methodology
This was a single-center, hospital-based cross-sectional
study conducted after ethical approval from the Insti-
tute Ethics Committee (AIIMS/Pat/IEC/PGTh/July
20/28), and patients were recruited after informed writ-
ten consent was obtained from March 2021 to May 2022.
The study included the conductance of overnight in-lab
nocturnal polysomnography in all patients suspected of
obstructive sleep apnea attending Pulmonary Medicine
OPD at All India Institute of Medical Sciences, Patna.
We included all the patients aged>18 years, who were
attending the Pulmonary Medicine OPD at AIIMS Patna,
were suspected of OSA on the basis of clinical history,
STOP-BANG score (>3 considered as high risk), and
Epworth sleepiness score (>9 considered as positive) and
were willing to give consent to participate in this study.
Patients who denied voluntary consent, were hemody-
namically unstable, had a normal AHI on polysomnogra-
phy (AHI<5) or only snore were excluded from the study.
Patients with congestive heart failure (CHF), long term
home oxygen therapy (LTOT)/ home noninvasive venti-
lation (NIV), COVID-19 active infection, known cases of
neuromuscular disease or other sleep disorders (Paras-
omnias, Insomnias, Narcolepsy) were also excluded.
Data were collected using a predesigned, structured
proforma (Supplementary material) covering information
related to demography, anthropometric data, lab parame-
ters, and polysomnographic data. Sleep studies were per-
formed using either of the two machines, Embletta MPR
PSG Sleep Study System and Alice 6 LDxN base station.
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For sample size calculation, we used data from a Tas-
manian longitudinal health study published in the Journal
of Sleep Research (Senaratna et al. 2019), a sixth-decade
follow-up that used a random subsample of 296 from a
population-based cohort to determine the concordance
between flow-based AHI and ODI, which was found
to be fair (k=0.32). The overall prevalence of OSA was
found to be 30%. Keeping the margin of error as 20%, the
sample size was 234. However, in view of the COVID-19
pandemic, we were able to enroll 200 patients only, out
of whom 24 patients were excluded in view of AHI<5.
Hence, a total of 176 patients were studied.

The SPSS (Statistical Package for the Social Sci-
ence)—22 version statistical program for Microsoft
Windows was used. Quantitative data are expressed as
the mean +standard deviation or median (interquartile
range), according to data distribution. The distribution
of the variables was analysed with the Shapiro-Wilk test.
Qualitative data were expressed as counts and percent-
ages. The significant differences between the two groups
were tested with independent samples t tests or Mann—
Whitney U tests to determine whether the data were
normally distributed. The chi-square test was used to
compare discrete variables. Statistical significance was set
at an alpha level of 0.05 with P (probability value) <0.05,
with a two-tailed probability. Spearman’s rank correlation
analysis was used to test the strength and direction of the
association between OSA severity (using AHI classifica-
tion) and the Oxygen Desaturation Index.

Definitions (American Academy of Sleep Medicine 2014)

APNOEA—defined as a 90% reduction in peak signal
deviation from the baseline before the incident, using an
alternate apnea sensor, PAP device flow, or oronasal heat
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sensor (diagnostic study), and the duration of the 90%
decline in the sensor signal is less than 10 s.

HYPOPNEA is defined as a>30% reduction in peak
signal deviation from the baseline before the incident,
using an oronasal heat sensor (diagnostic study), PAP
device flow (titration study, or alternative apnea sensor
(diagnostic study) for a duration of >10 s and a >3% oxy-
gen desaturation from the baseline before the event or an
arousal connected to the event.

APNOEA HYPOPNEA INDEX—(No. of apnoeas + No.
of hypopnoeas) X 60) /Total sleep time (min) [TST].

OXYGEN DESATURATION INDEX—(No. of oxygen
desaturations >3% x 60) /TST in min.

The AHI and ODI were used to categorize OSA sever-
ity. According to the 2012 American Academy of Sleep
Medicine guidelines, patients were categorized as mild
(AHI=5-14 events/hour), moderate (AHI=15-29
events/hour), or severe (AHI>30 events/hour) (Ameri-
can Academy of Sleep Medicine 2014). Patients were
categorized into three categories based on their ODI
scores: mild (ODI=5-14 incidents/hour), moderate
(ODI=15-29 incidents/hour), and severe (ODI > 30 inci-
dents/hour) (Mediano et al. 2007; Spuy et al. 2017; Torre-
Bouscoulet et al. 2007; Temirbekov et al. 2018).

Results

A total of 200 subjects underwent an in-lab nocturnal
polysomnography study after meeting the inclusion cri-
teria and ruling out exclusion criteria. Approximately 24
subjects had an AHI<5 on polysomnography and hence
were excluded from the study. Finally, 176 patents were
studied and evaluated for primary and secondary out-
comes. Patient demographic data have been described
in two groups: mild to moderate OSA and severe OSA
based on AHI (Table 1). Therefore, based on the AHI,

Table 1 Baseline demographic characteristics and sleep questionnaire data of the study subjects

Total (n=176) MILD-MODERATE SEVERE OSA (n=125) P-value
OSA (n=51)
Mean age of patients+S.D 4742 +12.60 46441233 4803+13.25 0438
No. of males n (%) 106 (60.22%) 14 (28%) 92 (73.68%) <0.00001
SMOKING STATUS
Former or Current Smoker 58 16 42 0.775
COMORBIDITIES
DM n (%) 56 (31.8) 20(39.21) 36 (28.8) 0.178
HTN n (%) 76 (43.18) 38(74.5) 38(304) 0.00001
HYPOTHYROIDISM n (%) 56 (31.8) 19 (37.25) 37(29.6) 0.322
HYPERTRIGLYCERIDEMIA (= 150mg/dl) n (%) 89 (50.5%) 28 (54.9) 61(48.8) 0462
HYPERCHOLESTEROLEMIA (>210mg/dl) n (%) 26 (26.2%) 6(11.7) 20(16) 0.255
Obesity / BMI (Mean+S.D.) 33.89+537 3274555 3456+537 0.040
Neck Circumference (Mean+S.D.) 39.10+243 388+2.16 39.17+243 0.345
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OSA was classified as mild to moderate in 51 (28.98%)
patients and severe in 125 (71.02%) patients. A total of
106 (60.2%) subjects were male, and 70 (39.8%) patients
were female, giving a male/female ratio of OSA of 1.5: 1
in our study. The mean age of the study participants was
47.42+12.60 years (mean+standard deviation), with a
mean BMI of 33.89+5.37 kg/m2. Male gender (28% vs
73.68%; p<0.05). Nineteen patients (10.8%) were diag-
nosed with mild OSA, 32 patients (18.18%) with mod-
erate OSA, and 125 patients (71.02%) with severe OSA,
according to the AHI results of the recruited patients.
Each parameter’s range of OSA grades (AHI, ESS, STOP
BANG, and ODI) has been shown in Table 2.

None of the parameters, including AHI (Spear-
man’s rho=0.040, p value=0.597), ODI (Spearman’s
rho=-0.004, p value=0.960), STOP BANG (Spear-
man’s rho=0.087, p value=0.249), and ESS (Spearman’s
rho=0.072, P value=0.345), showed a significant cor-
relation with age. Similarly, none of the parameters,
including AHI (Spearman’s rho=-0.079, p value=0.297),
ODI (Spearman’s rho=0.054, p value=0.475), STOP
BANG (Spearman’s rho=0.138, p value=0.067), and
ESS (Spearman’s rho=-0.049, P value=0.519), showed
a significant correlation with neck circumference. How-
ever, there were positive correlations seen in AHI (Spear-
man’s rho=0.175, p—value=0.02) and ODI (Spearman’s
rho=0.151, p value=0.045) with body mass index (BMI),
but both questionnaires showed no significant correla-
tion with BMI (p > 0.05).

AHI AND ODI

Among 176 patients, the values of AHI and ODI were
distributed normally as tested by visual inspection of the
Q-Q scatter plot and box plot with few outliers (<3). On
applying Pearson’s correlation test, a statistically signifi-
cant positive correlation could be traced between AHI

Table 2 Range of grading according to AHI, STOP BANG, ESS

and ODI

Parameters Severity Number %

AHI Mild OSA (5-14) 19 10.8
Moderate OSA (15-29) 32 18.18
Severe OSA (= 30) 125 71.02

ESS (severity of OSA) Mild to Moderate (9-14) 93 528
Severe (15-24) 19 472

oDl Mild OSA (5-14) 17 9.7
Moderate OSA (15-29) 35 19.9
Severe OSA (= 30) 124 704

STOP BANG predicting Low risk (< 3) 11 6.2

Moderate to severe OSA
High Risk (= 3) 165 93.8
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and ODI values in overall patients of OSA enrolled in the
study and among the patients with AHI> 15 events/hour,
i.e.,, moderate and severe OSA (p0.05) in patients with
mild OSA. (Table 3).

Between AHI and ODI, Cohen’s kappa study revealed a
significant concordance of 75.5% (k=0.7), which implies
substantial agreement between AHI and ODI in classi-
fying the severity of OSA as mild, moderate, and severe
(Table 4). Despite good correlation and cohesion between
AHI and OD], multiple interpretations can be withdrawn
among the same patients; only 11 (57.8%) of 19 patients
classified as having mild OSA based on AHI met the cri-
teria for mild OSA based on ODI, 12 (37.5%) met criteria
for moderate OSA, and 110 (88%) met criteria for severe
OSA according to the ODI.

AHI and ODI Correlation in Obese Individuals

Taking the cut off for obesity [43] as 30 kg/m2, 70.4%
(n=124) were obese, and 29.6% (n=52) had a BMI<30
kg/m2. Both groups showed a statistically significant pos-
itive correlation between AHI and ODL. (p -value <0.05).

STOP BANG and OSA

On the basis of the STOP BANG score, 11 patients
were categorized as low risk for OSA, with 26.3%,
3%, and 4% belonging to the mild, moderate, and
severe categories of OSA on the basis of AHI, respec-
tively, and 165 patients were classified as high risk
for OSA, of which 73.7%, 97%, and 96% were classi-
fied as mild, moderate, and severe OSA, respectively.
These data were statistically significant (p<0.05).
Similarly, comparing the mean values of STOP BANG

Table 3 Pearson’s correlation between AHI and ODI for different
OSA severity levels

oDl
TOTAL MILD OSA MODERATE SEVERE OSA
SAMPLE OSA
AHI R 0.935 046 0.730 0.840
P-value 0.000 0.10 0.007 0.000

Table 4 Kappa coherence test showing concordance between
AHI'and ODI in mild, moderate and severe OSA

ol AHI COHERENCE  Kappa
MILD MODERATE SEVERE

MILD 11 6 0 75.5% 0.7

MODERATE 8 12 15

SEVERE 0 14 110
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Table 5 Correlation between various questionnaires and
parameters with OSA severity on basis of AHI and ODI

AHI ODI
Spearman’s P—uvalue Spearman’s p- value
Coefficient Coefficient
STOP BANG 0.041 0.586 0.125 0.097
ESS 0.070 0.353 0.048 0.525
Table 6 Diagnostic efficiency of STOP BANG and ESS
questionnaires in predicting severity of OSA
Parameters  Sensitivity (%) Specificity (%) PPV (%) NPV (%)
STOPBANG  96.18 26.31 66.7 86.7
ESS 81.7 375 29 86.7

scores in mild to moderate OSA with severe OSA,
showed significantly higher values in severe OSA (p
value=0.028) (Table 1). This implies that the patients
screened as high risk for OSA on the basis of the STOP
BANG Score (cut-off>3) will have higher chances of
increased AHI on polysomnography, especially moder-
ate to severe OSA.

On further evaluating the STOP BANG score in pre-
dicting a high risk of OSA, it was found to have high
sensitivity (96.18%) and specificity (26.31%), positive
predictive value (91.5%), and negative predictive value
(45.4%).

STOP-BANG also looked forward if it had any cor-
relation with increasing severity of OSA on the basis of
AHI and ODI, but no correlation was found between
STOP BANG when compared with either AHI or ODI
-based OSA severity, calculated via Spearman’s test. (p
value > 0.05) (Table 5).

ESS and OSA
The mean value of ESS score overall in all study partic-
ipants irrespective of severity was (10.26 +3.617), and
it did not differ significantly in the two groups of OSA,
with 10.03 (3.84) in mild to moderate OSA and 10.23
(3.5) in severe OSA (p value > 0.05). Taking a cut off as
14 for this parameter, only 11 (8%) patients out of 125
severe OSA patients, scored ESS > 14. The overall sen-
sitivity and specificity of ESS in predicting the sever-
ity of OSA (based on AHI) were less than those of the
STOP BANG score (Table 6).

When ESS correlation was examined with AHI and
ODI-based OSA grading, no association was detected
(p>0.05) (Table 5).
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Discussion
OSA is one of the most common presentations from
the spectra of SRBD. The gravity of OSA has come to
the forefront with instances like the unfortunate pass-
ing of the legendary Indian singer, Bappi Lahiri, attrib-
uted to this sleep disorder. While such cases bring public
attention to the serious implications of OSA, they also
highlight the need for increased awareness and effec-
tive management of this widespread health issue. These
real-world examples serve as poignant reminders that
OSA is not confined to statistical estimates but has tan-
gible and impactful consequences on individuals. By
understanding the broader implications, we can appreci-
ate the urgency of addressing OSA comprehensively. In
our study, the ratio of males to females was 1.5:1, which
is in accordance with previous studies (Young 1993),
explaining the reason for the structure and physiological
behavior of the upper airway, craniofacial morphology,
sex hormones, and the pattern of fat deposition (Pillar
et al. 2000). Compared to severe OSA, mild and moder-
ate degrees were slightly more prevalent in females in
our study, which is contrary to the rest. Exact reasons are
not fully understood, but discrepancy can be attributed
to clinical significance, and the potential of morbidity for
having a high AHI in the general population is lower in
females along with sociocultural factors or differences
in clinical expression of this disorder and hence under-
diagnosis of OSA in females (Quintana-Gallego et al.
2004). Sociocultural dynamics are multifaceted, encom-
passing societal norms, gender roles (Stigma and Gender
Stereotypes), healthcare Accessibility / awareness and
healthcare-seeking behavior (cultural expectations and
prioritization of health). Our study showed that hyper-
tension was a significant risk factor associated with OSA
(p value 30 kg/m?), and a statistically significant cor-
relation between BMI and AHI and ODI was observed.
A similar correlation could be traced between AHI and
ODI in patients with BMI<30 kg/m? This is in agree-
ment with past studies (Sharma et al. 2006) and reviews
(Romero-Corral et al. 2010), but few studies have shown
no correlation between OSA and BMI (Ciavarella et al.
2018). A study conducted by Sharma et al. (Sharma et al.
2006) showed obesity defined by high BMI as a signifi-
cant risk factor for OSA. It hereby explains the rationale
of weight loss in OSA patients. The apnea—hypopnea
index (AHI) is currently considered the gold standard of
choice in polysomnographic studies for the estimation of
the severity of OSA. Cohen’s weighted Kappa analysis in
our study showed a good level of concordance (k=0.7)
and proportional agreement (75.5%) between AHI and
ODI (p<0.001) in predicting the severity of OSA.

This is more emphasized by the R? value of 0.93 in
the linear regression plot. An R* value of 0.93 indicates
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the proportion of the variance in the dependent vari-
able (ODI) that can be explained by the independent
variable (AHI) in the linear regression model. It implies
that approximately 93% of the variation in ODI can be
accounted for or predicted by changes in AHI. These
results are in agreement with those of the studies by
(Temirbekov et al. 2018) and (Varghese et al. 2022),
where a concordance of 72.3% and 87.32% between AHI
and ODI was observed, respectively. In view of the above
findings, we postulate that ODI could be used as a use-
ful alternative parameter for determining the severity of
OSA. However, since ODI cannot explain the origin of
apnea/hypopnea, whether central or obstructive, taking
ODI alone will not serve the purpose. It is essential to
underscore the continued importance of polysomnogra-
phy (PSG) in the diagnostic process. ODI can serve as a
valuable screening tool due to its relative simplicity and
cost-effectiveness. ODI-based assessments provide a
convenient initial step, offering a glimpse into potential
respiratory disturbances during sleep. Hence, it is rec-
ommended that patients who are categorized as moder-
ate to severe OSA based on ODI should be subjected to
PSG. PSG has financial implications, and limited avail-
ability, and is expertise dependent, which restricts its fre-
quent use. In India, there is a dire need or a convenient,
inexpensive, and accurate tool that can identify at risk
patients for SDB at the earliest. The results from our study
suggest that nocturnal ODI calculation via pulse oxime-
try during sleep can be a very useful tool in assisting the
same, which is in agreement with past studies (Temir-
bekov et al. 2018; Varghese et al. 2022; Levendowski
et al. 2019; Duarte et al. 2019a; Ernst et al. 2016). The
present study demonstrates that the STOP-Bang ques-
tionnaire is useful in identifying patients at high risk for
OSA, but the same cannot be seen with ESS. We found
that both the STOP-Bang questionnaire and ESS had
higher sensitivity (especially the STOP Bang score) and
a low specificity, which is in accordance with other stud-
ies (Duarte et al. 2019a, 2019b; Marti-Soler et al. 2016;
Hong et al. 2018). Excessive daytime sleepiness (EDS) is
a well-known consequence of obstructive sleep apnea.
ESS is one of the questionnaires indicating the severity of
EDS. ESS in our study showed a poor correlation to the
severity of OSA and had a lower sensitivity and speci-
ficity compared to the STOP BANG score, which had a
low sensitivity (Veugen et al. 2021). The predictive abil-
ity of the STOP-BANG questionnaire to differentiate the
various grades of OSA was similar in relation to both the
AHI and ODI. The STOP-BANG questionnaire, however,
may have a high rate of false positives and increase the
number of pointless overnight recordings due to its lim-
ited specificity and strong positive predictive value. ESS
relies on self-reported subjective measures of sleepiness
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based on a respondent’s perception of their likelihood to
doze off in various situations which can likely have vari-
ous potential limitations including subjectivity and recall
bias, adaptation to chronic sleepiness, limited assessment
of respiratory disturbances. On the other hand, the sim-
plicity and accessibility of the STOP-Bang questionnaire,
coupled with its notable predictive power, make it a valu-
able screening tool in various healthcare settings. Its abil-
ity to capture multiple risk factors, including snoring,
tiredness, observed apneas, high blood pressure, body
mass index (BMI), age, neck circumference, and gender,
contributes to its effectiveness in identifying individuals
who may benefit from further sleep evaluation.

There are some limitations to our study as well, which
includes a single-center study with a small sample size
that also had a very small sample size in mild OSA and
excluded patients with AHI<5, so before projecting this
result on a large population, more studies with large sam-
ple sizes are needed in this direction. Taking ODI alone
as a diagnostic marker of OSA will be wrong to con-
sider, as it lacks the ability to predict the origin of sleep
apnea, so all the patients who are diagnosed as moderate
to high risk on the basis of ODI should always be sub-
jected to in-lab polysomnography. The influence of a few
other factors, such as low hemoglobin, hypotension, and
increased frequency of movements during sleep, can act
as a confounding factor and can be the cause of mislead-
ing results from pulse oximetry. Further researches with
inclusion of comprehensive health assessments, multi-
variate analysis, matching / stratification, and standard-
ized measurement protocols are needed to escape the
effect of these confounding factors. Additionally, the sub-
jects of this study included all patients who were referred
to the Pulmonary Medicine OPD with a suspected diag-
nosis of OSA, therefore, the non-OSA group was not
studied here; causing a selection bias.

Conclusion

We recommend that in addition to AHI, ODI can be used
as an important parameter for the diagnosis and clas-
sification of OSA and should not be neglected in PSG
assessment of OSA patients. In fact, in the era of the
pandemic, in a developing country where OSA is increas-
ing in prevalence and there is a lack of proper and suf-
ficient laboratory sleep study availability, screening OSA
patients via ODI can be beneficial.
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BMI Body Mass Index
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CHF Congestive heart failure

NIV Non-invasive Ventilation

SPSS Statistical Package for the Social Science
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