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SUMMARY

Background: Obesity is one of today's most concerning health problems due to increased cardiovascular risk,
which is still the leading cause of death. Obstructive sleep apnea syndrome (OSAS) is certainly one of the important
risk factors that links obesity and cardiovascular risk. There is a great need to evaluate obstructive sleep apnea (OSA)
in obese patients. Today, there are easily available and applicable questionnaires (Epworth Sleepiness Scale (ESS),
STOP, STOP-Bang (SBQ), Insomnia Severity Index (ISI) and Pittsburgh Sleep Quality Index (PSQI)) that could be very
useful in clinical practice for this very purpose. The aim of this paper is to investigate the sensitivity and specificity of
the questionnaires for OSA screening in obese patients with and without OSA.

Patients and methods: This cross-sectional study was carried out in the tertiary healthcare centre. The following
questionnaires were used: ESS, STOP, SBQ, ISI, PSQI 70 (58 female) adult patients with obesity (body mass index
(BMI) > 30 kg/m2) were included.

Results: SBQ showed sensitivity of 75%, specificity of 75% at cut-off of 5.5 with the Youden index of 0.5, while
PSQI had sensitivity of 78%, specificity of 67% at cut-off of 17.75 with slightly smaller Youden index 0.45. STOP and
ESS had a sensitivity of 77% and 75%, respectively but with an even smaller Youden index (0.23 and 0.21), and ISI had
the lowest sensitivity of 59% and the lowest Youden index (0.13) of the questionnaires we examined.

Conclusion: Our study results suggest that SBQ and PSQI are best screening tools in detecting OSA in patients
with obesity. Further study of these questionnaires and possible modifications are certainly important for future
research.
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(Ciavarella et al. 2018). Therefore, early recognition of

INTRODUCTION OSAS is highly important, given that timely
intervention may prevent or mitigate cardiovascular
Obesny, defined as body mass index (BMI) disease (Yeghiazarians et al. 2021). Overnight
>30kg/m is associated with an increased risk of polysomnography is the golden standard for the
cardiovascular disease (CVD), CVD mortality, and diagnosis of obstructive sleep apnea (OSA) in
overall mortality in the general population (Dwivedi et symptomatic patients or patients with increased risk
al, 2020). One of the links between obesity and CVD (Kapur et al. 2017). A home sleep apnea test (HSAT)
includes obstructive sleep apnea syndrome (OSAS). It can be used in uncomplicated adult patients with a
is a complex disorder that due to complete or partial moderate or severe risk of OSA. In case of negative,
obstruction of the upper airways, leads to periods of inadequate, or technically inconclusive results overnight
apnea and intermittent hypoxia during sleep. Episodes polysomnography should be performed (Kapur et al.
of hypoxia lead to continuous activation of the 2017). The Apnea-Hypopnea Index (AHI) is expressed
sympathetic nervous system, causing the elevation of by the number of apnea/hypopnea events per hour and is
circulating catecholamines serum levels and increased used in evaluating the severity of OSA. Patients are
arterial blood pressure (Jordan et al. 2014). Those categorized into three groups: mild, moderate, and

changes increase the overall cardiovascular risk
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severe OSA (Ciavarella et al. 2018). To diagnose OSA,
the AHI has to be greater than 5 when the clinical
symptoms are present, or if the AHI is greater than 15
in asymptomatic patients (Bingol et al. 2016).The high
cost of overnight polysomnography, the long duration
of the procedure, and the requirement for highly
specialized professionals result in its insufficient
availability. To overcome these disadvantages, more
widely available screening methods were required. Due
to the high prevalence of sleep disorders in the
population, specific screening questionnaires and
clinical screening models have already been developed.
The wide questionnaires used are Epworth Sleepiness
Scale (ESS), STOP questionnaire (SQ), STOP-BANG
questionnaire (SBQ), Pittsburgh Sleep Quality Index
(PSQI), and Insomnia Severity Index (ISI) (Morin 1993,
Bastien et al. 2001, Johns 1991, Johns 1992, Buysse et
al. 1989, Chung et al. 2016). Epworth Sleepiness Scale
(ESS) consists of eight questions that examine the
likelihood of falling asleep during the day in various
situations. It is a validated test that is widely used for
assessing daytime sleepiness regardless of the
underlying condition. Patients with OSA may
experience daytime sleepiness due to inadequate
overnight rest. Although good in evaluating daytime
sleepiness it does not consider important predisposing
factors for OSA, such as BMI, gender, or neck
circumference (NC). (Boyes et al. 2017, Panchasara et
al. 2017). The STOP-BANG questionnaire (SBQ) was
developed by Chung et al. (2008) and has since been
validated in many languages. SBQ is a valuable tool in
preoperative assessment and screening for OSA,
especially in surgical patients with moderate to severe
OSA (Bingol et al. 2016). It is characterized by high
sensitivity and low specificity (Oztiirk et al. 2019).
Unlike ESS, SBQ considers a few predisposing factors
for OSA, such as BMI and gender (Panchasara et al.
2017). Among all anthropometric measures, neck
circumference (NC) was found to be in better
correlation with the severity of OSA than BMI. (Oztiirk
et al. 2019). Developed by Buysse et al. (1989), the
Pittsburgh Sleep Quality Index (PSQI) is also one of the
most used questionnaires for screening sleep-
relateddistrubances. It is intended to reliably measure
sleep quality in many sleep disorders and to
discriminate between good and bad sleepers. It consists
of 19 self-rated questions and 5 questions rated by the
bed partner or a roomate (Buysee et al. 1989). The
Insomnia Severity Index has seven items, ranging from
0 to 4 on the Lickert scale with the range of symptom
severity from 0 (no symptom) to 4 (very severe). The
first three items describe initial, middle, and Ilate
insomnia. The last four items refer to dissatisfaction
with sleep, impairment of quality of life, worry, and the
impairment of daily functioning due to sleep problems,
respectively (Morin 1993, Bastien et al. 2001). Since
OSA can manifest with a variety of symptoms such as
excessive daytime sleepiness, sleep fragmentation and

even parasomnia, that overlap with symptoms found in
other sleep disorders, these questionnaires may be
useful in distinguishing patients with OSA. Hence, the
aim of this study is to investigate the sensitivity and
specificity of these five questionnaires for screening
OSA (ESS, SQ, SBQ, PSQI, and ISI) in obese patients
with and without OSA.

SUBJECTS AND METHODS

This cross-sectional study was carried out at the
Croatian Obesity Treatment Referral Centre of the
Division of Endocrinology, University Hospital Centre
Zagreb which is a collaborative center of the European
Association for the Study of Obesity (EASO). The
study was approved by the Ethics Committee of our
institution (Permit class: 8.1-18/161-2, No. 02/21 AG).
All of the participants signed an informed consent form.
The following questionnaires were used: ESS, STOP,
STOP-Bang (SBQ), Insomnia Severity Index (ISI) and
Pittsburgh Sleep Quality Index (PSQI). All of the above
questionnaires are already validated in the Croatian
language. 70 (58 female and 12 male) participants were
included. Included were adults >18 years of age, who
were obese (defined as BMI>30 kg/m ). Exclusion
criteria were pregnancy, previous diagnosis and the
treatment of OSA, recent airway cancer, airway surgery,
or any airway obstruction, as well as decompensated
cardiopulmonary disease. = Overall, 70 participants
underwent HSAT and completed the following
questionnaires: ESS, STOP(4), SBQ, ISI and PSQI.
HSAT was performed on the device Somnomedics
2020. Randersacker, Germany. Descriptive statistics, a
series of Spearman's rank correlation coefficients,
Welch t-tests, chi-squared tests, and linear and ordinal
logistic regression analyzes were performed. Based on
the previous, ROC curves were constructed and the
sensitivity, specificity, and Youden index for each of
the possible cut-offs on the questionnaires mentioned
were calculated where the existence of OSA on
polysomnography (AHI> 5) was used as the reference
variable. Average scores on SBQ were calculated for
men and women, patients with diabetes and without,
pre-diabetes and without, with hypertension and
without. Finally, we tested by F-test whether
hypertension and diabetes explain a significant
additional part of the variance of the criterion variable.
Statistical analysis was performed in the R program
(version 3.6.1) (R Core Team 2022).

RESULTS

The mean age was 50.29 = 11.91 years. The average
BMI was 44.64 + 8.12 kg / m’. 48 (38 female and 10
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male) subjects had OSA (AHI index greater than 5). 31
patients had hypertension (23 of whom had OSA and 8
did not have). SBQ showed sensitivity of 75%,
specificity of 75% at cut-off of 5.5 with the Youden
index of 0.5, while PSQI had sensitivity of 78%,
specificity of 67% at cut-off of 17.75 with slightly
smaller Youden index 0.45. STOP (4 questions) and
ESS had a sensitivity of 77% and 75% but with an even
smaller Youden index (0.23 and 0.21), and ISI had the
lowest sensitivity of 59% and the lowest Youden index
(0.13) of the questionnaires we examined (Table 1.)

Since we obtained the results as decimal numbers, and
the score on the questionnaire as such must contain the
whole number diagnostic accuracy indicators were
observed through the construction of ROC curves
(Table 2.), thus calculating the sensitivity, specificity

and Youden index for each of the possible cut-offs on
the instruments mentioned. We have shown the
sensitivity, specificity, Youden index, PPV, and NPV
for the individual possible cut-oofs as integers around
the obtained decimal cut-offs (Table 3.).The ESS thus
has a sensitivity of 75% at cut-off 5, a specificity of
46% with a Youden index 0.21, PPV 0.75 and NPV
0.46. SBQ at cut-off 5 has a sensitivity of 75%,
specificity of 75% with the Youden index 0.5, PPV
0.86 and NPV 0.6. ISI at cut-off 8 has a sensitivity of
59%, specificity of 54% with Youden index 0.13, PPV
0.76, NPV 0.35. STOP (4Q) at cut-off 1 has a
sensitivity of 77%, specificity of 46% with Youden
0.23, PPV 0.77, NPV 0.46. PSQI already has a
sensitivity of 78% at cut-off 16, specificity of 67% with
Youden 0.45, PPV 0.94, NPV 0.33.

Table 1. Diagnostic accuracy indicators of ESS, ISI, SBQ, STOP (4), and PSQI.

Instrument Sensitivity
Epworth Sleepiness Scale 0.75
Insomnia Severity Index 0.59
ST OP- Bang questionnaire 0.75
STOP questionnaire 0.77
Pittsburgh Sleep Quality Index 0.78

Specificity Cut-off  Youden index
0.46 5.5 0.21

0.54 8.5 0.13

0.75 5.5 0.5

0.46 1.5 0.23

0.67 17.75 0.45

Table 2. ROC curves for each questionnaire examined.

Epworth Sleepiness Scale

T ey

Wi Al

STOP-BANG

1- Specificity

Insomnia Severity Index

i

1- Specificity

Pittsburgh Sleep Quality Index

STy fey

1- Specificity

STOP questionnaire (4)

1- Specificity

1-Specificity
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Table 3. Cut-offs, sensitivity, specificity, Youden index, PPV, NPV for the questionnaires studied.

Cut off Sensitivity Specificity Youden PPV NPV

ESS
4 0.82 0.38 0.2 0.74 0.5
5 0.75 0.46 0.21 0.75 0.46
6 0.68 0.46 0.14 0.73 0.4
7 0.5 0.54 0.04 0.7 0.33
8 0.36 0.62 -0.02 0.67 0.31
9 0.25 0.62 -0.13 0.58 0.28
10 0.18 0.77 -0.05 0.62 0.3
11 0.11 0.77 -0.12 0.5 0.29
12 0.04 0.85 -0.11 0.33 0.29
13 0 0.85 -0.15 0 0.28
14 0 0.92 -0.08 0 0.3
15 0 1 0 0 0.32

SBQ

1 0 1 0 0 0.33
2 0 0.75 -0.25 0 0.27
3 0.12 0.75 -0.13 0.5 0.3
4 0.38 0.75 0.13 0.75 0.38
5 0.75 0.75 0.5 0.86 0.6
6 0.75 0.5 0.25 0.75 0.5
7 1 0.25 0.25 0.73 1
8 1 0 0 0.67 0
ISI
7 0.59 0.46 0.05 0.73 0.32
8 0.59 0.54 0.13 0.76 0.35
9 0.56 0.54 0.1 0.75 0.33
10 0.53 0.54 0.07 0.74 0.32
11 0.53 0.44 0.54 0.7 0.28
12 0.41 0.54 -0.05 0.68 0.27
13 0.38 0.54 -0.08 0.67 0.26
14 0.31 0.54 -0.15 0.62 0.24
15 0.28 0.62 -0.1 0.64 0.26

STOP(4)
1 0.77 0.46 0.23 0.77 0.46
2 0.27 0.77 0.04 0.73 0.31
3 0.07 0.92 -0.01 0.67 0.3
4 0 1 0 0 0.3

PSQI

14 0 0.83 -0.17 0 0.12
15 0 0.67 -0.33 0 0.1
16 0.78 0.67 0.45 0.94 0.33
17 0.78 0.67 0.45 0.94 0.33
18 0.78 0.67 0.45 0.94 0.33
19 0.78 0.67 0.45 0.94 0.33
20 0.78 0.5 0.28 0.91 0.27

Table 4. Mean SBQ results depending on gender, diabetes, pre-diabetes and hypertension.

Gender llziarlrlliﬂe
Diabetes EZS
Prediabetes ;ZS
Hypertension ;ZS

SBQ result
(mean)
6.29

4.38

6.2

4.57

5.33

4.63

6.17

4

As all the results obtained were in favor of SBQ,
average scores on SBQ were calculated for men and
women, diabetics and non-diabetics, pre-diabetics and
non-diabetics, and hypertensives and non-hypertensives
(Table 4.).

Finally, we tested by F-test whether hypertension

and diabetes explain a significant additional part of the
variance of the criterion variable. Hypertension and
diabetes explain a significant portion of the variance in
response to SBQ above body mass index, with the
individual contribution of hypertension being
significant and diabetes not.
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Table 5. Predictors according to criterion variables
Criterion variable Model Predictor B p SDs D F d pr R Fr dfy pu
BMI (only) BMI 0.76 31 036 213 .04* 454 1,44 .04* .09
AHI BMI, BMI 0.7 28 035  2.02 .0495* 243 2 ]
hypertension ~ Hypertension 8 2 564 142 .16 323 3,42 .03* .19 ’ ’
and diabetes  Diabetes 113 21 745 152 .14
BMI (only)  BMI(only)  0.09 .41  0.04 222  .04* 493 1,24 04* 17
BMI, BMI 005 26 003 161 .12 o
SBQ hypertension  Hypertension ~ 2.06 53 0.61 338  003** 685 3,22 oo** 48 65 2 006
and diabetes ~ Diabetes 1.34 27 078 1.71 1

Legend: B — non-standardized

regression coefficient, p — standardized regression coefficient, SDB — standard

deviation B, t — t-test value for testing the significance of a single predictor, pt — p-value of t, F — F-test value for
testing of overall significance of the model, df — degrees of freedom F, pF — p-value F, R2 — coefficient of
determination, FA — F-test value for comparison of two models, dfA — degrees of freedom for FA, pFA — p-value FA, *

-p <.05, **-p<.01.
DISCUSSION

In the present sample, 68.5% of participants had
OSA. Such proportion was markedly higher compared
to prevalence estimates of 17% in men and 9% in
women in the middle-aged employed population
(Peppard et al. 2013), but in line with other studies in
the obese population of similar age (Leong et al. 2013).
According to our results, SBQ and PSQI have the best,
both sensitivity and specificity for OSA screening in
obese patients for preferred cut-off values (SBQ: cut-
off 5.5; Youden index: 0.5 and PSQI: cut-off 17.75,
Youden index: 0.45). ESS and STOP showed
approximately the same quality with satisfactory
sensitivity, and lower specificity for the corresponding
cut-offs (ESS 5.5 and STOP 1.5) with the Youden
index 0.21 and 0.23. ISI (Youden index 0.13) proved to
be the weakest in OSA screening. To best of our
knowledge, this is the first study that applied SBQ, SQ,
PSQIL, ESS and ISI in the population of obese
individuals. Other studies have compared some of those
scales, mostly in populations with sleep disturbances,
including OSA. Our results comparing OSA screening
tests are consistent with most research that also favours
SBQ in OSA screening (Yeghiazarians et al. 2021).
However, the results of the analysis of PSQI (sensitivity
78%, specificity 67% at cutoff 17.75 with Youden
index 0.45) in OSA detection are surprising, since it is a
questionnaire that measures sleep quality, rather than
specific symptoms of OSA. Such a result is at odds
with many other studies. For example, Nishiyama et al.
(2014) conclude that PSQI should not be used for OSA
screening because the score on PSQI depends more on
psychological symptoms than polysomnography (10).
On the contrary, in another Croatian study by Lusic
Kalcina et al. (2017), PSQI was demonstrated to divide
patients into good and poor sleepers (judging by total
sleep time, REM duration, time spent awake during
sleep and wakefulness after sleep onset (WASO) time),
and this limit, according to their research, is at PSQI
cutoff 9.5. The discrepancies across studies may arise
from different study population i.e., screening
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instruments may differently perform in diverse groups.
In the study of Nishiyama et al. (2014), the respondents
were not obese, as reflected from their mean BMI of 25
or less, while in Lusic Kalcina et al. (2017), the subjects
had BMI around 30. Of note, PSQI score positively
correlated with the BMI (Ahmed Abdallah et al. 2021).
In addition, female gender was also associated with
global PSQI scores (Hung et al. 2013). Whereas the
majority of our participants were predominantly
women, in Nishiyama et al. the majority of participants
were males. In agreement with our results, Kang et al.
(2017) who evaluated subjective sleep quality using
PSQI and obtained results that subjective sleep quality
affects quality of life more than the objective indicator -
the apnea-hypopnea index. Moreover, OSA individuals
had decreased quality of life (Bjornsdottir et al. 2015),
as did those with obesity (Sarwer et al. 2012), so the
association between PSQI and OSA may be linked to
the overall poor quality of life in our respondents with
both OSA and obesity. However, we can only speculate
that our participants with OSA had worse quality of life
than those without OSA, because it was not analysed in
the present study. According to our results, SBQ is
better than ESS in OSA screening which is consistent
with the work of Panchasara et al. (2017) which also
gives an advantage to SBQ over ESS and conclude that
ESS is not useful for OSA screening. On the other
hand, they claim that SBQ is appropriate for OSA
screening, but that the future could come up with a new,
more specific questionnaire that would also include
male, greater age and increased BMI. Unlike PSQI and
ESS, SBQ is detecting typical OSA symptoms, such as
snoring, tiredness, observed apnea and some of the risk
factors for OSA. In agreement, the diagnostic
performance of SBG of the SBQ was better than those
of the ESS across all severities of OSA in a large
sample of participants recruited in the Sleep Centre
(Zheng et al. 2022). In general, ESS is considered a
poor screening tool for OSA (Yeghiazarians et al.
2021). For example, excessive sleepiness was reported
in 40% of individuals in whom OSA was not
confirmed, 46% of patients with mild OSA, and 58% of
those who were diagnosed with severe OSA
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(Bjorvatn et al. 2015). Moreover, this scale measures
only dozing behavior, and thus not distinguish the
cause for the increased sleepiness, which could be
induced by a number of other factors. Due to its
negative impact of daily functioning, safety,
productivity, and the risk of accidents (Lal et al. 2021),
it nevertheless provides useful additional data during
initial patient evaluation and follow-up visits. ISI was
recognized as a good estimator of the severity of
insomnia symptoms, but the score was not related to
the presence / absence of OSA or the degree of OSA
(Hagen et al. 2009), as our results show (sensitivity
59%, specificity 54% at cut-off 8.5 with Youden index
0.13). Other researches also confirm that the ISI cannot
be used as an OSA screening test. However, insomnia
often coexists with OSA (29.2% - 58.9%), and the ISI
can be very useful in patients with suspected OSA in
assessing cardiovascular and cerebrovascular risk,
mood disorder propensity, and potential intolerance of
CPAP devices (Hagen et al. 2009, Lam et al. 2017, Cho
et al. 2018, Kim et al. 2017). The results of our
sensitivity and specificity analysis for each individual
SBQ cut-off contradict some other research. Other
analyzes, however, not exclusively in obese patients,
claim that the increase in SBQ cut-off leads to an
increase in specificity, while the sensitivity is high at
lower cut-offs (Kapur et al. 2017, Nagappa et al. 2015),
while in our results the increase in cut-off increases
sensitivity (from 12% at cut-off 3 to 75% at cut-off 5
with a constant specificity of 75% at cut-offs of 2-5).
Numerous studies suggest the use of blood biomarkers
in OSA screening. Fleming et al. (2018) demonstrated
that the combination of HbAlc + CRP + EPO in a
weighted formula with a cut-off of 9.95 had greater
sensitivity (81%) and greater specificity (60%) than
ESS (sensitivity 78%, specificity 19%) and STOP-
Bang (sensitivity 75%, specificity 52 %). Future studies
are needed to determine if the predictive value of using
both SBQ and PSQI scales and the aforementioned
biomarkers is higher in detecting patients with OSA,
than each of the measures alone.

Limitations

Limitations of the present study include small
sample size. Moreover, the pharmacological treatment
was not recorded which may, in turn, induce daytime
sleepiness or insomnia. Other potential factors which
may influence sleep parameters were also not
measured, such as caffeine, alcohol or nicotine
consumption. Recent stressful life events may further
disturb sleep pattern.

CONCLUSION

Finally, our results show that SBQ and PSQI are
best screening tools in detecting OSA in patients with
obesity. Since SBQ consists of 8 yes / no questions it

turns out simpler, faster and more convenient. On the
other hand, PSQI has 19 self-rated questions and 5
questions rated by the bad partner or roommate
certainly provides a more precise, deeper insight that
includes sleep quality. In the future, numerous new
modifications of these questionnaires are possible, as
well as the use of something completely new in OSA
screening.

Acknowledgements:

The authors are immensely grateful to Mapi Reasearch
Trust and University of Toronto for their kindness and
cooperation related to questionnaires.

Conflict of interest: None to declare.

Contribution of individual authors:

Filip Musta¢, Martina Matovinovi¢: study design, data
collection, interpretation of data, literature searches,
drafting the manuscript.

Tomislav Mutak: data collection, interpretation of data,
drafting the manuscript

Barbara Barun, Marina Sagud, Darko Marcinko:
interpretation of data, drafting and critically revising the
manuscript.

All authors approved the final version.

References

1. Ahmed Abdallah A, Mohamad Mahfouz E, Sameh
Mohammed E, Anwer Emam S & Ahmed Abd-El Rahman
T: Sleep quality and its association with body weight
among adults: an epidemiological study. Malaysian
Journal of Public Health Medicine 2021; 21(1): 327-35

2. Bastien CH, Vallieres A & Morin CM: Validation of the
Insomnia Severity Index as an outcome measure for
insomnia research. Sleep Med 2001; 2(4):297-307

3. Bingol Z, Puhtih A & Kiyan E: Modified STOP-BANG
questionnaire to predict obesity hypoventilation syndrome
in obese subjects with obstructive sleep apnea. Sleep
Breath 2016,20(2):495-500

4. Bjornsdottir E, Keenan BT, Eysteinsdottir B, Arnardottir
ES, Janson C, Gislason T et al.: Quality of life among
untreated sleep apnea patients compared with the general
population and changes after treatment with positive
airway pressure. J Sleep Res 2015; 24(3):328-38

5. Bjorvatn B, Lehmann S, Gulati S, Aurlien H, Pallesen S &
Saxvig IW. Prevalence of excessive sleepiness is higher
whereas insomnia is lower with greater severity of
obstructive sleep apnea. Sleep Breath 2015; 19(4):1387-
93

6. Boyes J, Drakatos P, Jarrold I, Smith J & Steier J: The use
of an online Epworth Sleepiness Scale to assess excessive
daytime sleepiness. Sleep Breath 2017;21(2):333-340

7. Buysse DJ, Reynolds CF 3rd, Monk TH, Berman SR &
Kupfer DJ: The Pittsburgh Sleep Quality Index: a new
instrument for psychiatric practice and research.
Psychiatry Res 1989; 28(2):193-213

8. Cho YW, Kim KT, Moon HJ, Korostyshevskiy VR,
Motamedi GK & Yang KI: Comorbid insomnia with

S77



Filip Musta¢, Martina Matovinovi¢, Tomislav Mutak, Barbara Barun, Marina Sagu & Darko Mar¢inko UTILITY OF SCREENING
QUESTIONNAIRES TO DETECT OBSTRUCTIVE SLEEP APNEA IN PATIENTS WITH OBESITY Psychiatria Danubina, 2022; Vol. 34, Suppl. 10,

pp72-78

obstructive sleep apnea: Clinical characteristics and risk
factors. J Clin Sleep Med 2018, 14(3):409-417

9. Chung F Abdullah HR & Liao P: STOP-Bang
Questionnaire: A practical approach to screen
forobstructive sleep apnea. Chest 2016, 149(3):631-8

10. Chung FE Yegneswaran B, Liao P, Chung SA,
Vairavanathan S, Islam S et al.: STOP questionnaire: a
tool to screen patients for obstructive sleep apnea.
Anesthesiology 2008,;108(5):812-21

11. Ciavarella D, Tepedino M, Chimenti C, Troiano G,
Mazzotta M, Foschino Barbaro MP et al.: Correlation
between body mass index and obstructive sleep apnea
severity indexes - A retrospective study. Am J Otolaryngol
2018, 39(4):388-391

12. Dwivedi AK, Dubey P, Cistola DP & Reddy SY:
Association between obesity and cardiovascular outcomes:
updated evidence from meta-analysis studies. Curr Cardiol
Rep 2020; 22(4):25

13. Fleming WE, Holty JC, Bogan RK, Hwang D, Ferouz-
Colborn AS, Budhiraja R et al.: Use of blood biomarkers
to screen for obstructive sleep apnea. Nat Sci Sleep 2018;
10:159-167

14. Hagen C, Patel A & McCall WV: Prevalence of insomnia
symptoms in sleep laboratory patients with and without
sleep apnea. Psychiatry Res 2009; 170(2-3):276-7

15. Hung HC, Yang YC, Ou HY, Wu JS, Lu FH & Chang CJ:
The association between self-reported sleep quality and
overweight in a Chinese population. Obesity (Silver
Spring) 2013; 21(3):486-92

16. Johns MW: A new method for measuring daytime
sleepiness: the Epworth sleepiness scale. Sleep 1991;
14(6):540-5

17. Johns MW: Reliability and factor analysis of the Epworth
Sleepiness Scale. Sleep 1992; 15(4):376-81

18. Jordan AS, McSharry DG & Malhotra A: Adult
obstructive sleep apnoea. Lancet 2014, 383(9918):736-47

19. Kang JM, Kang SG, Cho SJ, Lee YJ, Lee HJ, Kim JE et
al.: The quality of life of suspected obstructive sleep apnea
patients is related to their subjective sleep quality rather
than the apnea-hypopnea index. Sleep Breath 2017;
21(2):369-375

20. Kapur VK, Auckley DH, Chowdhuri S, Kuhlmann DC,
Mehra R, Ramar K et al.: Clinical practice guideline for
diagnostic testing for adult obstructive sleep apnea: An
American Academy of Sleep Medicine Clinical practice
guideline. J Clin Sleep Med 2017,;13(3):479-504

21. Kim S4, Koo BB, Kim DE, Hwangbo Y & Yang KI:
Factors affecting fatigue severity in patients with
obstructive sleep apnea. Clin Respir J 2017; 11(6):1045-
1051

22. Lal C, Weaver TE, Bae CJ & Strohl KP: Excessive
daytime slee piness in obstructive sleep apnea. Mechanisms
and Clinical Management. Ann Am Thorac Soc 2021;
18(5):757-768

23. Lam AS, Collop NA, Bliwise DL & Dedhia RC: Validated

Correspondence:

Martina Matovinovié, MD, PhD

Department of Endocrinology, Internal Clinic,
University Hospital Centre Zagreb

Kispaticeva 12, 10 000 Zagreb, Croatia

E-mail: martina_10000@yahoo.com

S78

measures of insomnia, function, sleepiness, and nasal
obstruction in a CPAP alternatives clinic population. J
Clin Sleep Med 2017; 13(8):949-957

24. Leong WB, Arora T, Jenkinson D, Thomas A, Punamiya
V, Banerjee D et al.: The prevalence and severity of
obstructive sleep apnea in severe obesity: the impact of
ethnicity. J Clin Sleep Med 2013; 9(9):853-8

25. Lusic Kalcina L, Valic M, Pecotic R, Pavlinac Dodig I &
Dogas Z: Good and poor sleepers among OSA patients:
sleep quality and overnight polysomnography findings.
Neurol Sci 2017, 38(7):1299-1306

26. Morin CM: Insomnia: Psychological assessment and
management. New York, NY, Guilford Press, 1993

27. Nagappa M, Liao P, Wong J, Auckley D, Ramachandran
SK, Memtsoudis S et al.: Validation of the STOP-Bang
questionnaire as a screening tool for obstructive sleep
apnea among different populations: A systematic review
and meta-analysis. PLoS One 2015; 10(12):e0143697

28. Nishiyama T, Mizuno T, Kojima M, Suzuki S, Kitajima T,
Ando KB et al.: Criterion validity of the Pittsburgh Sleep
Quality Index and Epworth Sleepiness Scale for the
diagnosis of sleep disorders. Sleep Med 2014, 15(4):422-9

29. Oztiirk NAA, Dilektaslhi AG, Cetinoglu ED, Ursavas A &
Karadag M.: Diagnostic accuracy of a modified STOP-
BANG Questionnaire with national anthropometric obesity
indexes. Turk Thorac J 2019; 20(2):103-107

30. Panchasara B, Poots AJ & Davies G: Are the Epworth
Sleepiness Scale and Stop-Bang model effective at
predicting the severity of obstructive sleep apnoea (OSA);
in particular OSA requiring treatment? Eur Arch
Otorhinolaryngol 2017,;274(12):4233-4239

31. Peppard PE, Young T, Barnet JH, Palta M, Hagen EW &
Hla KM: Increased prevalence of sleep-disordered
breathing in adults. Am J Epidemiol 2013; 177(9):1006-14

32. R Core Team: R: A language and environment for
statistical computing. R Foundation for Statistical
Computing, Vienna, Austria, 2022

33. Sarwer DB, Lavery M & Spitzer JC: A review of the
relationships between extreme obesity, quality of life, and
sexual function. Obes Surg 2012; 22(4):668-76

34. Yeghiazarians Y, Jneid H, Tietjens JR, Redline S, Brown
DL, El-Sherif N et al.: Obstructive sleep apnea and
cardiovascular disease: A scientific statement from the
American  Heart  Association.  Circulation  2021;
144(3):e56-e67

35. Yeghiazarians Y, Jneid H, Tietjens JR, Redline S, Brown
DL, El-Sherif N et al.: Obstructive sleep apnea and
cardiovascular disease: A scientific statement from the
American  Heart  Association.  Circulation  2021;
144(3):e56-e67

36. Zheng Z, Zhang Y, Chen M, Chen X, Li C, Wang C et al.:
Application value of joint STOP-Bang questionnaire and
Epworth Sleepiness Scale in screening for obstructive
sleep apnea. Front Public Health 2022; 10:950585



