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Abstract

Obstructive sleep apnea (OSA) is a common sleep-related breathing disorder
that predisposes to or exacerbates various diseases, often resulting in varying
degrees of decline in patients’ quality of life. Patient-reported outcome (PRO)
assessment instruments provide an effective means for evaluating quality of life
and clinical efficacy. Existing OSA-PRO assessment instruments are numerous,
predominantly developed abroad, primarily covering domains such as symptoms,
daily activities, social activities, and psychological emotions, with item counts
ranging from 1 to 84, predominantly employing Likert-type response scales, and
their development and evaluation utilize Classical Test Theory. Future research
should focus on evaluating the psychometric properties and methodological qual-
ity of OSA-PRO assessment instruments; developing, revising, and evaluating
OSA-PRO assessment instruments by integrating Classical Test Theory and
modern measurement theories; strengthening research on the minimal clinically
important difference of OSA-PRO assessment instruments; and developing OSA-
PRO assessment instruments that highlight the distinctive features of traditional
Chinese medicine clinical efficacy.
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Abstract

Obstructive sleep apnea (OSA) is a common sleep-related respiratory disorder
that can easily induce or aggravate various diseases, often causing varying de-
grees of decline in patients’ quality of life. Patient-reported outcome (PRO)
assessment tools provide effective means for evaluating both quality of life and
clinical efficacy. Numerous OSA-PRO assessment tools are currently available,
primarily developed in foreign countries, mainly covering domains such as symp-
toms, daily activities, social activities, and psychological emotions, with item
counts ranging from 1 to 84. Likert scales are predominantly used as response
formats, and their development and evaluation employ Classical Test Theory.
Future research should focus on evaluating the psychometric properties and
methodological quality of OSA-PRO assessment tools; combining Classical Test
Theory with Modern Test Theory to develop, revise, and evaluate OSA-PRO
tools; strengthening research on minimal clinically important differences for
OSA-PRO tools; and developing OSA-PRO assessment tools that highlight the
clinical efficacy characteristics of traditional Chinese medicine.
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Introduction

Obstructive sleep apnea (OSA) is a common sleep-related breathing disorder
characterized clinically by irregular snoring, apnea, arousal, nocturia, daytime
sleepiness, and cognitive dysfunction [1-2]. In recent years, the prevalence of
OSA has increased annually. Approximately one billion adults aged 30-69 world-
wide suffer from OSA, with China having the highest number of affected individ-
uals at 176 million [3]. As a systemic disease, OSA is prone to complicating or
exacerbating cardiovascular, cerebrovascular, endocrine, and metabolic diseases
across multiple systems and organs, while also causing anxiety, depression, and
cognitive impairment. These manifestations often affect patients’ quality of life
and work capacity to varying degrees, and can severely impact life expectancy
[1-2].

With the emergence of the bio-psycho-social medical model, increasing attention
has been paid to patients’ subjective experiences and quality of life. Patient-
reported outcome (PRO) assessment tools provide effective pathways for eval-
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uating quality of life and clinical efficacy [4]. This article provides an in-depth
analysis of the characteristics and applicability of current OSA-PRO assessment
tools domestically and internationally, aiming to provide references for further
research development.

Literature Search Strategy: We searched PubMed, CNKI, Wanfang Data
Knowledge Service Platform, VIP Database, and Chinese Biomedical Literature
Database. Chinese keywords included: ( “sleep apnea” OR  “sleep-disordered
breathing” OR, “snoring” OR, “snoring syndrome” ) AND ( “quality of life” OR,
“survival quality” OR “health status” OR “patient-reported outcome” ) AND
( “scale” OR “questionnaire” OR “tool” ). English keywords included: ( “sleep
apnea” OR “OSA” OR “sleep-disordered breathing” OR “apnea” OR “snoring”
) AND ( “quality of life” OR “health status” OR “patient-reported outcome” )
AND ( “scale” OR “questionnaire” OR “tool” ). The search period covered from
database inception to October 2022. Inclusion criteria were: (1) adult OSA
patients as study subjects; (2) published literature related to the development,
revision, evaluation, and application of OSA-PRO assessment tools. Exclusion
criteria were literature for which full text could not be obtained.

1. Specific Assessment Tools

Currently, there are 10 OSA-PRO specific assessment tools domestically and
internationally, of which 9 were developed abroad and 1 domestically. These
tools cover 1-10 domains with 1-84 items, predominantly using Likert-type re-
sponse scales. Their development and evaluation employ Classical Test Theory.
Table 1 compares these tools, including abbreviations, developers (first authors),
years, countries, domains, item counts, scoring levels, score interpretation, psy-
chometric properties, characteristics, and availability of Chinese versions.

1.1 Functional Outcomes of Sleep Questionnaire (FOSQ)

Developed by Weaver et al. [5] in 1997, FOSQ is a self-administered question-
naire for assessing the impact of sleepiness or fatigue on patients. It contains 5
domains with 30 items and has been translated into Swedish [6], Thai [7], Nor-
wegian [8], and other versions. Luo et al. [9] used FOSQ, the Epworth Sleepiness
Scale (ESS), and the Multidimensional Fatigue Inventory to assess quality of life,
daytime sleepiness, and fatigue in 169 OSA patients to explore the relationship
between fatigue and quality of life. The results showed that fatigue severity was
negatively correlated with all domains of quality of life, with the OSA group ex-
periencing more severe fatigue than the non-OSA group, indicating that fatigue
has a greater impact on OSA patients’ quality of life than daytime sleepiness.
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1.2 Obstructive Sleep Apnea Patient-Oriented Severity Index (OS-
APOSI)

Developed by Piccirillo et al. [10] in 1998, OSAPOSI is a specific quality of life
assessment tool containing 5 domains with 32 items. Patients rate each item
for both severity (0-5, from no problem to problem as bad as it can be) and
importance (1-4, from not important to very important). Each item’ s score
is the product of severity and importance scores, with higher scores indicating
worse quality of life. Currently, OSAPOSI has no versions in other countries or
regions, and lacks reports on its clinical application.

1.3 Calgary Sleep Apnea Quality of Life Index (SAQLI)

Developed by Flemons et al. [11] in 1998, SAQLI is a disease-specific instru-
ment for assessing quality of life in OSA patients. It contains 5 domains with
84 items, where the 5th domain addresses treatment-related symptoms (used
only for treated patients) and includes 28 items (the last two being blank for
patient additions). This domain can be applied in clinical intervention trials to
document potential negative treatment effects. Scoring for the first 4 domains
is the sum of item scores divided by the number of items. The 5th domain
score is calculated by selecting the 5 most important problems, reverse-scoring
them, then dividing the total by 5 and weighting it. For untreated OSA pa-
tients, the SAQLI score is the sum of the first 4 domain totals divided by 4.
If the 5th domain is used post-treatment, the SAQLI score is the sum of the
first 4 domain totals minus the 5th domain score, then divided by 4. Higher
scores indicate better quality of life. Studies show SAQLI has good reliability
and validity, but its reliability requires further investigation [11-12]. The scale
has been translated into Chinese [13-14], Portuguese [15], Japanese [16], Persian
[17], and other versions. Venkatarayan [18] used SAQLI to assess quality of life
in moderate-to-severe OSA patients before and after continuous positive airway
pressure (CPAP) therapy, demonstrating significant quality of life improvements
post-treatment.

1.4 Quebec Sleep Questionnaire (QSQ)

Developed by Lacasse et al. [19] in 2004, QSQ is a specific self-administered
questionnaire for OSA patients containing 5 domains with 32 items. Domain
scores are calculated as the sum of item scores within each domain divided by
the number of items, with the total QSQ score being the average of the 5 do-
main scores. Higher scores indicate better quality of life. QSQ has been trans-
lated into Portuguese [20], Spanish [21], and Chinese [22], all demonstrating
good psychometric properties. Huo et al. [22] translated and revised the sim-
plified Chinese version of QSQ, evaluating its reliability and validity. Results
showed good feasibility, with Cronbach’ s « coefficients ranging from 0.65-0.90
across domains and intraclass correlation coefficients for test-retest reliability
ranging from 0.82-0.91, indicating good reliability, validity, and responsiveness
for evaluating disease impact on OSA patients’ quality of life and treatment
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effects. Yu et al. [23] used QSQ and ESS as evaluation indicators for Han uvu-
lopalatopharyngoplasty (H-UPPP) combined with tongue base radiofrequency
ablation or tongue base traction surgery in moderate-to-severe OSA patients,
showing improved QSQ and ESS scores post-surgery.

1.5 Quality of Life Questionnaire for Obstructive Sleep Apnea Hy-
popnea Syndrome (QOL-OSAHS)

Developed by Jin et al. [24] in 2006 based on Chinese cultural background,
QOL-OSAHS contains 5 domains with 38 items. Currently, no other country
or regional versions exist. Song et al. [25] used the STOP-Bang Questionnaire
(SBQ) and QOL-OSAHS to clinically screen 94 suspected OSA patients, finding
that QOL-OSAHS more comprehensively reflected quality of life connotations
compared to SBQ, and showed significant positive correlation with polysomnog-
raphy (PSG) diagnostic results as the gold standard, though its screening ability
for OSA was suboptimal. Liu et al. [26] used QOL-OSAHS to assess quality of
life in 46 OSA patients, showing that scores in multiple domains did not ex-
ceed 60 points, with generally low scores, an excellent quality of life rate of only
15.22%, and 54.35% of patients having poor quality of life, indicating substantial
OSA impact on quality of life.

1.6 Functional Outcomes of Sleep Questionnaire-10 (FOSQ-10)

Developed by Chasens et al. [27] in 2009 as a simplified version of FOSQ, FOSQ-
10 contains 5 domains with 10 items. Its functions are similar to the original
scale, with high correlation between total and domain scores. Its simple opera-
tion and convenient administration allow effective evaluation of daytime sleepi-
ness and related intervention effectiveness, making it more suitable for clinical
application. FOSQ-10 has been translated into Chinese [28], Persian [29], and
Spanish [30], confirming its reliability and validity. Yi et al. [31] used FOSQ-10
to evaluate daytime function in 177 OSA patients undergoing CPAP therapy to
explore the impact of depressive symptoms on CPAP adherence, finding that de-
pressive symptoms were associated with insomnia, decreased quality of life, and
reduced daytime function in OSA patients, and could increase CPAP adherence
by reducing daytime function.

1.7 Visual Analogical Well-being Scale (VAWS)

Developed by the Spanish Group of Breathing Sleep Disorders in 2011 [32],
VAWS is a quality of life scale consisting of a 120 mm line with left and right
ends representing worst and best health status, respectively. OSA patients mark
their subjective health status on the line, taking less than 1 minute. Compared
with other OSA-PRO specific tools, VAWS has only 1 item and lacks sensitivity
to other domains, but its simplicity and time-efficiency allow evaluation of OSA
patients’ quality of life and treatment response (especially CPAP therapy). Cur-
rently, VAWS has no versions in other countries or regions, and lacks clinical
application reports.
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1.8 Maugeri Obstructive Sleep Apnea Syndrome Questionnaire
(MOSAS)

Developed by Moroni et al. [33] in 2011, MOSAS assesses OSA’ s psychologi-
cal and physiological impact on patients and CPAP treatment compliance. It
contains two parts (A and B) with 23 items total. Part A evaluates OSA’ s
psychological and physiological impact, while Part B assesses discomfort and
interference caused by CPAP treatment (applicable only to OSA patients using
respiratory equipment at night for at least 1 month). Currently, MOSAS has
no versions in other countries or regions, and lacks clinical application reports.

1.9 Patient-Reported Apnea Questionnaire (PRAQ)

Developed by Abma et al. [34-35] in 2017, PRAQ is a PRO assessment tool
more suitable for clinical use, containing 10 domains with 40 items. Compared
with SAQLI, PRAQ has simpler, more understandable items and is easier to
administer, with broader coverage than QSQ. It can serve as an effective and
reliable tool for comprehensively evaluating OSA patients’ quality of life. How-
ever, further research is needed on OSA patients with high sleepiness levels to
validate PRAQ’ s sleepiness domain effectiveness [35]. Currently, PRAQ has no
versions in other countries or regions, and lacks clinical application reports.

1.10 Symptoms, Tiredness, Alertness, Mood and Psychosocial Ques-
tionnaire (STAMP)

Developed by Mehta et al. [36] in 2020, STAMP is a quality of life questionnaire
containing 5 domains with 12 items, using a 6-point Likert scale with scores
ranging from 0-72 (higher scores indicate worse quality of life). The question-
naire is convenient and time-saving, useful not only for assessing OSA patients’
quality of life but also for quantifying OSA severity to help evaluate disease
burden and treatment response. Currently, STAMP has no versions in other
countries or regions, and lacks clinical application reports.

2. Symptom-Specific Assessment Tools

Currently, there are 7 OSA-PRO symptom-specific assessment tools domesti-
cally and internationally, of which 6 were developed abroad and 1 domestically.
These tools cover 1-6 domains with 8-28 items, predominantly using Likert-type
response scales. Among them, ESS, SOS, and SQS have Chinese versions. Ta-
ble 2 compares these tools, including abbreviations, developers (first authors),
years, countries, domains, item counts, scoring levels, score interpretation, psy-
chometric properties, characteristics, and availability of Chinese versions.
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2.1 Epworth Sleepiness Scale (ESS)

Developed by Johns et al. [37] in 1991 for assessing subjective sleepiness, ESS
is widely used in clinical practice and research, containing 5 domains with 8
items. It has been translated into Korean [38], Japanese [39], Norwegian [40],
Turkish [41], and other versions, all demonstrating good psychometric proper-
ties. ESS is used not only to assess OSA patients’ quality of life but also as a
screening tool for OSA, being more economical and convenient than PSG for
early detection, diagnosis, and treatment [42-43]. Wu et al. [44] conducted a
multi-stage sampling survey of the general population across five Chinese cities
to evaluate the reliability, validity, and responsiveness of the Chinese version of
ESS, showing an average response rate of 97.92% across 8 items, with split-half
reliability coefficient and Cronbach’ s a coefficient of 0.81 and 0.80, respectively,
indicating good psychometric properties. Multiple Chinese versions exist [44-
47], all with good reliability and validity. Zhang et al. [48] used ESS and the
Pittsburgh Sleep Quality Index (PSQI) as outcome measures to compare distrac-
tion osteogenesis and bimaxillary advancement surgery for severe OSA, finding
that distraction osteogenesis provided better improvement in both objective and
subjective indicators for severe OSA patients.

2.2 Rotterdam Daytime Sleepiness Scale

Developed by Van et al. [49] in 1995 for assessing daytime sleepiness, this scale
contains 3 domains with 16 items. The overall evaluation domain scores range
from 0-3, while the other two domains use yes/no responses with scores being
the sum of affirmative answers. Compared with ESS, the Rotterdam scale has
broader coverage but lacks further clinical validation, resulting in limited clinical
application. Currently, no other country or regional versions exist, and clinical
application reports are lacking.

2.3 Snore Outcomes Survey (SOS)

Developed by Gliklich et al. [50] in 2002 for sleep-disordered breathing (SDB)
patients with primary snoring symptoms, SOS is a symptom-specific tool con-
taining 4 domains with 8 items. Since SDB affects spouses’ /bed partners’ sleep
quality, Gliklich et al. [50] also designed a separate Spouse/Bed Partner Survey
(SBPS) with 3 items. Chinese scholar Chen et al. [51] translated SOS into Chi-
nese (CSOS) and evaluated its psychometric properties, showing a correlation of
0.82 between SOS and CSOS with good linguistic and conceptual interchange-
ability. Studies indicate SOS is a valid, reliable, and sensitive outcome measure
for evaluating SDB patients’ quality of life and as an economical, effective, and
reliable follow-up tool. Picavet et al. [52] used SOS and SBPS to evaluate the
safety and efficacy of Er:YAG laser SMOOTH mode treatment for adult snoring.
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2.4 Sleep Quality Scale (SQS)

Developed by Yi et al. [53] in 2006 as a sleep-specific scale, SQS contains 6
domains with 28 items, where sleep restoration and sleep satisfaction domains
require reverse scoring (higher scores indicate worse sleep quality). Initially de-
veloped for general population sleep quality assessment, Yi et al. [54] applied it
to 40 OSA patients and 37 normal subjects in 2009 to evaluate its validity and
reliability in OSA patients, showing good psychometric properties. However,
the small sample size prevented comparison across OSA severity groups, and
most subjects were male, requiring further large-scale studies to validate SQS
reliability in OSA. SQS has been translated into Turkish [55] and Chinese [56].
The Chinese version (SQS-C) contains 4 domains (daytime dysfunction, sleep
onset difficulty, wake-up difficulty, sleep restoration) with 23 items. Chen et
al. [66] surveyed 522 Chinese drivers using SQS-C, showing Cronbach’ s « coef-
ficients of 0.60-0.93 for overall and domain scores, similar to the original scale,
confirming good psychometric properties for measuring sleep quality in Chinese
drivers.

2.5 Time of Day Sleepiness Scale (ToDSS)

Developed by Dolan et al. [57] in 2009 for assessing daytime sleepiness, ToDSS
contains 1 domain with 8 items. Item content is similar to ESS but evaluates
sleepiness at three different time points during the day (morning [before noon],
afternoon [noon to 6 PM], evening [after 6 PM]). The scale has three columns,
with patients scoring each item from 0-3 ( “0” = never doze, “3” = high chance of
dozing), allowing comparison across columns and taking about 5 minutes total.
ToDSS helps patients pinpoint specific times of sleepiness rather than vaguely
recognizing excessive sleepiness, and can also assess OSA patients’ response to
CPAP therapy. Currently, ToDSS has no versions in other countries or regions,
and lacks clinical application reports.

2.6 Sleepiness-Wakefulness Inability and Fatigue Test (SWIFT)

Developed by Sangal et al. [58] in 2012, SWIFT is a symptom-specific tool for
assessing wakefulness ability and pathological sleepiness, fatigue/tiredness/lack
of energy symptoms in sleep disorder patients. It has two parts (A and B)
with 12 items total. Part A (6 items) relates to patients’ ability to stay awake,
while Part B (6 items) relates to the impact of fatigue/tiredness/lack of energy.
SWIFT total score is the sum of Parts A and B. Studies show SWIFT is better
than ESS at distinguishing normal subjects from OSA patients across two age
groups and can compensate for limitations of ESS and other sleep assessment
tools. Therefore, SWIFT can be used alongside ESS when evaluating daytime
consequences of sleep disorders. Currently, SWIFT has no versions in other
countries or regions, and lacks clinical application reports.
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2.7 Traditional Chinese Medicine Sleepiness Assessment Scale

Developed by Xu et al. [59] in 2013, this TCM syndrome scale evaluates sleepi-
ness status in OSA patients, containing 2 domains (symptoms and signs) with
28 items that identify three common TCM syndrome types: phlegm-dampness,
damp-heat, and blood stasis. Except for tongue coating and pulse, items are
scored as: very severe (4 points), severe (3 points), moderate (2 points), mild
(1 point), or none (0 points). The scale effectively evaluates OSA patients’
sleepiness severity and can summarize common TCM syndrome types through
patients’ symptoms and signs. Currently, no other country or regional versions
exist, and clinical application reports are lacking.

3. Future Directions and Outlook

This study shows that 17 OSA-PRO assessment tools currently exist domesti-
cally and internationally, mostly developed abroad, covering domains including
symptoms, daily activities, social activities, and psychological emotions. Their
development and evaluation use Classical Test Theory, providing foundations
for OSA patients’ quality of life assessment and clinical efficacy evaluation. How-
ever, some tools have limitations. We propose the following recommendations:

3.1 Conduct Psychometric Property and Methodological Quality
Evaluation Studies of OSA-PRO Tools

Currently, numerous OSA-PRO tools exist, but some (e.g., STAMP, PRAQ),
QOL-OSAHS, OSAPOSI, TCM Sleepiness Assessment Scale) lack large-sample
studies, have limited clinical application, and have not gained domes-
tic/international recognition. Their reliability, validity, and responsiveness
require further evaluation. We recommend conducting psychometric property
and methodological quality evaluation studies to screen high-quality tools. The
Consensus-based Standards for the Selection of Health Measurement Instru-
ments (COSMIN) is a commonly used tool for evaluating PRO measurement
properties and methodological quality, applicable for systematic reviews of
PRO tools to provide recommendations [60]. Abma et al. [61] used COSMIN
in 2016 to evaluate 22 OSA-PRO tools, finding that OSAPOSI, MOSAS, QSQ,
and SAQLI had good content validity and were more suitable for clinical
use; ESS, though widely used, was of moderate quality, while SWIFT could
potentially replace ESS.

3.2 Combine Classical Test Theory and Modern Test Theory to De-
velop, Revise, and Evaluate OSA-PRO Tools

Current OSA-PRO tool development and evaluation predominantly use Clas-
sical Test Theory (CTT). While CTT has simple models and mature theory,

it has limitations including imprecise error estimation, performance indices de-
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pending on specific examinee samples, and examinee evaluation depending on
specific item combinations and numbers [62]. To overcome CTT limitations,
modern measurement theories such as Generalizability Theory and Item Re-
sponse Theory have emerged. Combining CTT with modern measurement the-
ories to evaluate OSA-PRO tools’ psychometric properties and guide subsequent
development, revision, and evaluation can achieve complementary advantages
and improve tool quality [62-64].

3.3 Strengthen Minimal Clinically Important Difference (MCID) Re-
search for OSA-PRO Tools

With widespread PRO tool use in clinical efficacy evaluation, how to reason-
ably use scale scores to determine and interpret clinical results has become a
research hotspot. Even statistically significant measurement differences may not
represent clinical significance [65]. In this context, Guyatt et al. [66] proposed
MCID, which Jaeschke et al. [67] defined in 1989 as the smallest change value
patients consider beneficial, without considering side effects and cost burden.
MCID provides basis for judging clinical significance of measurement results,
sample size estimation, and clinical decision-making [68]. Currently, MCID re-
search for OSA-PRO tools is scarce and originates from abroad [69-70]. MCID
is influenced by disease characteristics, population demographics, and language
environment [71]. Therefore, strengthening MCID research for Chinese popula-
tions is necessary to better utilize assessment tools in clinical efficacy evaluation.

3.4 Develop OSA-PRO Tools Highlighting Traditional Chinese
Medicine Clinical Efficacy Characteristics

PRO assessment tools can comprehensively evaluate patient health status across
different domains and assess patients’ self-perceived single symptoms, with infor-
mation directly from patients without involving others. This process aligns with
TCM concepts of “people-centered” and “holistic view” [72]. Existing OSA-PRO
tools were mostly developed based on Western cultural backgrounds, lacking
cross-cultural adaptation for Chinese populations and unable to reflect TCM
clinical efficacy characteristics. Currently, OSA-PRO tools developed based
on Chinese cultural background include QOL-OSAHS and the TCM Sleepiness
Assessment Scale. While the latter incorporates TCM elements, its domains
are singular and cannot comprehensively evaluate OSA patients’ quality of life.
Therefore, developing OSA-PRO tools that can comprehensively evaluate OSA
patients’ quality of life while highlighting TCM clinical efficacy characteristics
is particularly necessary.

In summary, this article systematically reviews the psychometric characteristics
and applicability of existing OSA-PRO assessment tools. Results show that
current tools are mostly developed abroad, covering symptoms, daily activities,
social activities, and psychological emotions. We recommend future research
focus on evaluating psychometric properties and methodological quality of OSA-
PRO tools; strengthening MCID research; and developing OSA-PRO tools that

chinarxiv.org/items/chinaxiv-202305.00123 Machine Translation


https://chinarxiv.org/items/chinaxiv-202305.00123

highlight TCM clinical efficacy characteristics.

References

[1] Chinese Society of Geriatric Sleep Medicine. Expert consensus on diagnosis
and assessment of sleep apnea syndrome in the elderly [J]. Chinese General
Practice, 2022, 25(11): 1283-1293. DOI: 10.12114/;.issn.1007-9572.2022.0014.

[2] Sleep Medicine Professional Committee of Chinese Medical Doctor Associa-
tion. Multidisciplinary diagnosis and treatment guidelines for adult obstructive
sleep apnea [J]. National Medical Journal of China, 2018, 98(24): 1902-1914.
DOI: 10.3760/cma.j.issn.0376-2491.2018.24.003.

[3] BENJAFIELD A V, AYAS N T, EASTWOOD P R, et al. Estimation of the
global prevalence and burden of obstructive sleep apnoea: a literature-based
analysis [J]. Lancet Respir Med, 2019, 7(8): 687-698. DOI: 10.1016/S2213-
2600(19)30198-5.

[4] LONG L Z, YUAN L. The application and consideration of patient-reported
outcomes [J]. Chinese General Practice, 2020, 23(32): 4120-4127. DOLI:
10.12114/j.issn.1007-9572.2020.00.015.

[5] WEAVER T E, LAIZNER A M, EVANS L K, et al. An instrument to mea-
sure functional status outcomes for disorders of excessive sleepiness [J]. Sleep,
1997, 20(10): 835-843.

[6] KORPE L, LUNDGREN J, DAHLSTROM L. Psychometric evaluation of
a Swedish version of the Functional Outcomes of Sleep Questionnaire [J]. Acta
Odontol Scand, 2013, 71(5): 1077-1084. DOI: 10.3109/00016357.2012.741708.

[7] BANHIRAN W, ASSANASEN P, METHEETRAIRUT C, et al. Functional
outcomes of sleep in Thai patients with obstructive sleep-disordered breathing
[J]. Schlaf Atmung, 2012, 16(3): 663-675. DOI: 10.1007/s11325-011-0556-3.

[8] STAVEM K, KJELSBERG F N, RUUD E A. Reliability and validity of the
Norwegian version of the Functional Outcomes of Sleep Questionnaire [J]. Qual
Life Res, 2004, 13(2): 541-549. DOI: 10.1023/B:QURE.0000018490.43009.bf.

[9] LUO C, LIANG Z A. Correlation study between fatigue and quality of life in
patients with obstructive sleep apnea hypopnea syndrome [J]. Chinese Journal of
Respiratory and Critical Care Medicine, 2015, 14(1): 72-75. DOI: 10.7507/1671-
6205.2015017.

[10] PICCIRILLO J F, GATES G A, WHITE D L, et al. Obstructive sleep
apnea treatment outcomes pilot study [J]. Otolaryngol Head Neck Surg, 1998,
118(6): 833-844. DOI: 10.1016/S0194-5998(98)70277-3.

[11] FLEMONS W W, REIMER M A. Development of a disease-specific health-
related quality of life questionnaire for sleep apnea [J]. Am J Respir Crit Care

chinarxiv.org/items/chinaxiv-202305.00123 Machine Translation


https://chinarxiv.org/items/chinaxiv-202305.00123

ChinaRxiv [$X]

Med, 1998, 158(2): 494-503. DOI: 10.1164/ajrcem.158.2.9712036.

[12] FLEMONS W W, REIMER M A. Measurement properties of the Calgary
sleep apnea quality of life index [J]. Am J Respir Crit Care Med, 2002, 165(2):
159-164. DOI: 10.1164/ajrcem.165.2.2010008.

[13JHUS T, TSAO LI, YU C C, et al. Development and validation of a Chinese
version of the Sleep Apnea Quality of Life Index [J]. Schlaf Atmung, 2020, 24(2):
591-597. DOI: 10.1007/s11325-020-02012-5.

[14] MOK W Y, LAM C L, LAM B, et al. A Chinese version of the Sleep Apnea
Quality of Life Index was evaluated for reliability, validity, and responsiveness
[J]. J Clin Epidemiol, 2004, 57(5): 470-478. DOI: 10.1016/j.jclinepi.2003.09.018.

[15] PERRONE A P F, FERREIRA V R, PRADO L F D, et al. Translation
and adaptation of the sleep apnea quality of life index (SAQLI) to Brazilian
Portuguese [J]. Arq Neuropsiquiatr, 2022, 80(6): 616-619. DOI: 10.1590/0004-
282X-ANP-2021-0275.

[16] KOBAYASHI M, KOBAYASHI M, SUWA H, et al. The validity and use-
fulness of the Japanese version of the Calgary sleep apnea quality of life index
in patients with obstructive sleep apnea hypopnea syndrome [J]. Intern Med,
2013, 52(3): 309-315. DOI: 10.2169/internalmedicine.52.8873.

[17] RAHAVI-EZABADI S, AMALI A, SADEGHNITAT-HAGHIGHI K, et
al. Translation, cultural adaptation, and validation of the Sleep Apnea Quality
of Life Index (SAQLI) in Persian-speaking patients with obstructive sleep apnea
[J]. Schlaf Atmung, 2016, 20(2): 523-528. DOI: 10.1007/s11325-015-1228-5.

[18] VENKATNARAYAN K, DEVARAJ U, VELUTHAT C, et al. The effect
of CPAP therapy on excessive daytime sleepiness and quality of life in subjects
with obstructive sleep apnoea: an AB design study [J]. Schlaf Atmung, 2021,
25(3): 1351-1357. DOI: 10.1007/s11325-020-02237-4.

[19] LACASSE Y, BUREAU M P, SERIES F. A new standardised and self-
administered quality of life questionnaire specific to obstructive sleep apnoea
[J]. Thorax, 2004, 59(6): 494-499. DOT: 10.1136/thx.2003.011205.

[20] MELO J T J, MAURICI R, TAVARES M G S, et al. The Quebec Sleep
Questionnaire on quality of life in patients with obstructive sleep apnea: trans-
lation into Portuguese and cross-cultural adaptation for use in Brazil [J]. J Bras
Pneumol, 2017, 43(5): 331-336. DOI: 10.1590/S1806-37562016000000160.

[21] CATALAN P, MARTINEZ A, HERREJON A, et al. Internal consistency
and validity of the Spanish version of the “Quebec Sleep Questionnaire” quality-
of-life questionnaire for obstructive sleep apnea [J]. Arch Bronconeumol, 2012,
48(4): 107-113. DOI: 10.1016/j.arbres.2011.10.011.

[22] HUO H, LIW Y, LIU J H, et al. Translation and evaluation of reliability and
validity of the simplified Chinese version of the Quebec Sleep Questionnaire [J].

chinarxiv.org/items/chinaxiv-202305.00123 Machine Translation


https://chinarxiv.org/items/chinaxiv-202305.00123

ChinaRxiv [$X]

Chinese Journal of Otorhinolaryngology Head and Neck Surgery, 2011, 46(2):
101-107. DOI: 10.3760/cma.j.issn.1673-0860.2011.02.004.

[23] YU W J, ZHU H M, XU H J, et al. Comparative study of HUPPP com-
bined with tongue base radiofrequency ablation or tongue base traction surgery
for moderate-to-severe OSAHS: a multicenter randomized controlled trial [J].
Chinese Journal of Otorhinolaryngology Head and Neck Surgery, 2021, 56(12):
1293-1299. DOI: 10.3760/cma.j.cn112144-20220127-00033.

[24] JIN X Y, CAT Y Y, YAN J, et al. Development and validation of a
quality of life assessment scale for obstructive sleep apnea hypopnea syndrome
[J]. Chinese Journal of General Practitioners, 2006, 5(3): 150-153. DOI:
10.3760/cma.j.issn.1671-7368.2006.03.006.

[25] SONG W, LU HH, RUAN HY, et al. Analysis of STOP-Bang questionnaire
and QOL-OSAHS scores in 94 suspected OSAHS patients [J]. Shandong Medical
Journal, 2014, 54(19): 81-83. DOI: 10.3969/j.issn.1002-266X.2014.19.000.

[26] LIU X X, CHEN X D. Analysis of quality of life status and influencing fac-
tors in patients with obstructive sleep apnea hypopnea syndrome [J]. China Mod-
ern Medicine, 2022, 29(26): 66-69. DOI: 10.3969/j.issn.1674-4721.2022.26.017.

[27] CHASENS E R, RATCLIFFE S J, WEAVER T E. Development of the
FOSQ-10: a short version of the Functional Outcomes of Sleep Questionnaire
[J]. Sleep, 2009, 32(7): 915-919. DOI: 10.1093/sleep/32.7.915.

[28] TSAI SY, SHUN S C, LEE P L, et al. Validation of the Chinese version of
the functional outcomes of sleep questionnaire-10 in pregnant women [J]. Res
Nurs Health, 2016, 39(6): 463-471. DOI: 10.1002/nur.21750.

[29] RAHAVI-EZABADI S, AMALI A, SADEGHNITAT-HAGHIGHI K, et
al. Adaptation of the 10-item functional outcomes of sleep questionnaire to
Tranian patients with obstructive sleep apnea [J]. Qual Life Res, 2016, 25(2):
337-341. DOI: 10.1007/s11136-015-1081-9.

[30] REY DE CASTRO J, ROSALES-MAYOR E, WEAVER T E. Reliability
and validity of the functional outcomes of sleep questionnaire - Spanish short
version (FOSQ-10SV) in Peruvian patients with obstructive sleep apnea [J]. J
Clin Sleep Med, 2018, 14(4): 615-621. DOI: 10.5664 /jcsm.7056.

[31] YIH J, LI J X, ZHANG C, et al. Exploring the impact of depressive symp-
toms on CPAP treatment compliance in OSA patients using path analysis [J].
Chinese General Practice, 2022, 25(33): 4179-4184. DOI: 10.12114/j.issn.1007-
9572.2022.0265.

[32] SPANISH GROUP OF BREATHING SLEEP DISORDERS, MASA J F,
JIMENEZ A, et al. Visual analogical well-being scale for sleep apnea patients:
validity and responsiveness: a test for clinical practice [J]. Schlaf Atmung, 2011,
15(3): 549-559. DOI: 10.1007/s11325-010-0399-3.

[33] MORONI L, NERI M, LUCIONTI A M, et al. A new means of assessing the

chinarxiv.org/items/chinaxiv-202305.00123 Machine Translation


https://chinarxiv.org/items/chinaxiv-202305.00123

ChinaRxiv [$X]

quality of life of patients with obstructive sleep apnea: the MOSAS question-
naire [J]. Sleep Med, 2011, 12(10): 959-965. DOI: 10.1016/j.sleep.2011.07.010.

[34] ABMA I L, ROVERS M, IJFF M, et al. The development of a patient-
reported outcome measure for patients with obstructive sleep apnea: the Patient-
Reported Apnea Questionnaire (PRAQ) [J]. J Patient Rep Outcomes, 2017, 1(1):
14. DOI: 10.1186/s41687-017-0021-6.

[35] ABMA IL, ROVERS M, LJFF M, et al. Instrument completion and valida-
tion of the patient-reported apnea questionnaire (PRAQ) [J]. Health Qual Life
Outcomes, 2018, 16(1): 158. DOI: 10.1186/s12955-018-0988-6.

[36] MEHTA N, MANDAVIA R, PATEL A, et al. Patient-reported outcome
measure for obstructive sleep apnea: symptoms, Tiredness, Alertness, Mood
and Psychosocial questionnaire: preliminary results [J]. J Sleep Res, 2020, 29(2):
€12960. DOI: 10.1111/jsr.12960.

[37] JOHNS M W. A new method for measuring daytime sleepiness: the Epworth
sleepiness scale [J]. Sleep, 1991, 14(6): 540-545. DOIL: 10.1093/sleep/14.6.540.

[38] CHO Y W, LEE J H, SON H K, et al. The reliability and validity of the
Korean version of the Epworth sleepiness scale [J]. Schlaf Atmung, 2011, 15(3):
377-384. DOI: 10.1007/s11325-010-0553-3.

[39] TAKEGAMI M, SUZUKAMO Y, WAKITA T, et al. Development of a
Japanese version of the Epworth Sleepiness Scale (JESS) based on item response
theory [J]. Sleep Med, 2009, 10(5): 556-565. DOI: 10.1016/j.sleep.2008.04.015.

[40] BEISKE K K, KJELSBERG F N, RUUD E A, et al. Reliability and validity
of a Norwegian version of the Epworth sleepiness scale [J]. Schlaf Atmung, 2009,
13(1): 65-72. DOI: 10.1007/s11325-008-0202-x.

[41] TZCI B, ARDIC S, FIRAT H, et al. Reliability and validity studies of the
Turkish version of the Epworth Sleepiness Scale [J]. Schlaf Atmung, 2008, 12(2):
161-168. DOI: 10.1007/s11325-007-0150-7.

[42] WU H, ZHOU J R. Value of STOP-Bang questionnaire combined with Ep-
worth Sleepiness Scale in predicting OSA [J]. Journal of Clinical Otorhinolaryn-
gology Head and Neck Surgery, 2019, 33(4): 319-321. DOI: 10.13201/j.issn.1001-
1781.2019.04.008.

[43] ZHENG Z Z, ZHANG Y T, CHEN M D, et al. Application value of
joint STOP-Bang questionnaire and Epworth Sleepiness Scale in screening
for obstructive sleep apnea [J]. Front Public Health, 2022, 10: 950585. DOL:
10.3389/fpubh.2022.950585.

[44] WU S Q, WANG R, MA X Q, et al. Excessive daytime sleepiness assessed
by the Epworth Sleepiness Scale and its association with health related quality
of life: a population-based study in China [J]. BMC Public Health, 2012, 12:
849. DOT: 10.1186/1471-2458-12-849.

chinarxiv.org/items/chinaxiv-202305.00123 Machine Translation


https://chinarxiv.org/items/chinaxiv-202305.00123

ChinaRxiv [$X]

[45] PENG L L, LI J R, SUN J J, et al. Reliability and validity evaluation
of the simplified Chinese version of the Epworth Sleepiness Scale [J]. Chinese
Journal of Otorhinolaryngology Head and Neck Surgery, 2011, 46(1): 44-49.
DOTI: 10.3760/cma.j.issn.1673-0860.2011.01.018.

[46] CHUNG K F. Use of the Epworth Sleepiness Scale in Chinese patients with
obstructive sleep apnea and normal hospital employees [J]. J Psychosom Res,
2000, 49(5): 367-372. DOI: 10.1016,/s0022-3999(00)00186-0.

[47] CHEN N H, JOHNS M W, LI HY, et al. Validation of a Chinese version
of the Epworth sleepiness scale [J]. Qual Life Res, 2002, 11(8): 817-821. DOL:
10.1023/a:1020818417949.

[48] ZHANG Y F, ZHANG Z R, TAN Z J, et al. A retrospective comparative
study of distraction osteogenesis and bimaxillary advancement surgery for ob-
structive sleep apnea hypopnea syndrome [J]. Chinese Journal of Stomatology,
2022, 57(9): 907-913. DOI: 10.3760/cma.j.cn112144-20220127-00033.

[49] VAN KNIPPENBERG F C, PASSCHIER J, HEYSTECK D, et al. The
Rotterdam Daytime Sleepiness Scale: a new daytime sleepiness scale [J]. Psychol
Rep, 1995, 76(1): 83-87. DOI: 10.2466/pr0.1995.76.1.83.

[50] GLIKLICH R E, WANG P C. Validation of the snore outcomes survey for
patients with sleep-disordered breathing [J]. Arch Otolaryngol Head Neck Surg,
2002, 128(7): 819-824. DOI: 10.1001/archotol.128.7.819.

[61] CHEN N H, LT H Y, GLIKLICH R E, et al. Validation assessment of the
Chinese version of the Snore Outcomes Survey [J]. Qual Life Res, 2002, 11(6):
601-607. DOI: 10.1023/2a:1016396505171.

[52] PICAVET V A, DELLIAN M, GEHRKING E, et al. Treatment of snoring
using a non-invasive Er:YAG laser with SMOOTH mode (NightLase): a ran-
domized controlled trial [J]. Eur Arch Otorhinolaryngol, 2023, 280(1): 307-312.
DOTI: 10.1007/s00405-022-07539-9.

[53] YI H, SHIN K, SHIN C. Development of the sleep quality scale [J]. J Sleep
Res, 2006, 15(3): 309-316. DOI: 10.1111/j.1365-2869.2006.00544.x.

[54] YT H, SHIN K, KIM J, et al. Validity and reliability of the Sleep Quality
Scale in subjects with obstructive sleep apnea syndrome [J]. J Psychosom Res,
2009, 66(1): 85-88. DOIL: 10.1016/j.jpsychores.2008.07.008.

[55] DERELI M, KAHRAMAN T. Validity and reliability of the Turkish version
of single-item Sleep Quality Scale in healthy adults [J]. Sleep Med, 2021, 88: 197-
203. DOI: 10.1016/j.sleep.2021.10.032.

[56] CHEN S, SUN L, ZHANG C L. Adaptation and validity of the Sleep Quality
Scale among Chinese drivers [J]. PLoS One, 2021, 16(11): €0259813. DOI:
10.1371/journal.pone.0259813.

[57] DOLAN D C, TAYLOR D J, OKONKWO R, et al. The Time of Day
Sleepiness Scale to assess differential levels of sleepiness across the day [J]. J

chinarxiv.org/items/chinaxiv-202305.00123 Machine Translation


https://chinarxiv.org/items/chinaxiv-202305.00123

ChinaRxiv [$X]

Psychosom Res, 2009, 67(2): 127-133. DOI: 10.1016/j.jpsychores.2009.03.014.

[68] SANGAL R B. Evaluating sleepiness-related daytime function by query-
ing wakefulness inability and fatigue: sleepiness-Wakefulness Inability and
Fatigue Test (SWIFT) [J]. J Clin Sleep Med, 2012, 8(6): 701-711. DOL
10.5664 /jcsm.2270.

[59] XU Y C,LIUY J, SUN S C, et al. Preliminary study on clinical evaluation of
sleepiness in traditional Chinese medicine [J]. Chinese Journal of Basic Medicine
in Traditional Chinese Medicine, 2013, 19(7): 753-757.

[60] PRINSEN C A C, MOKKINK L B, BOUTER L M, et al. COSMIN guideline
for systematic reviews of patient-reported outcome measures [J]. Qual Life Res,
2018, 27(5): 1147-1157. DOT: 10.1007/s11136-018-1798-3.

[61] ABMA IL, VAN DER WEES P J, VEER V, et al. Measurement properties
of patient-reported outcome measures (PROMs) in adults with obstructive sleep
apnea (OSA): a systematic review [J]. Sleep Med Rev, 2016, 28: 18-31. DOL:
10.1016/j.smrv.2015.07.006.

[62] ZHANG H, SHANG L. Advances in statistical methods for medical scale
development [J]. Practical Preventive Medicine, 2019, 26(3): 381-385. DOL:
10.3969/j.issn.1006-3110.2019.03.037.

[63] REN J M, XIE Y, GUO N N. Research and application of generalizability
theory in quality of life assessment tools [J]. Chinese Journal of Gerontology,
2021, 41(14): 3134-3137.

[64] XIE Y, WANG J J. Application of item response theory in quality of life
research for respiratory diseases [J]. Chinese Journal of Gerontology, 2017, 37(4):
1038-1039. DOI: 10.3969/j.issn.1005-9202.2017.04.113.

[65] XUE H H, YANG Z, WAN C H, et al. Methods for establishing minimal clin-
ically important difference based on scale scores [J]. Chinese Journal of Health
Statistics, 2019, 36(3): 436-440. DOI: 10.3969/j.issn.1007-9572.2015.23.019.

[66] GUYATT G, WALTER S, NORMAN G. Measuring change over time: as-
sessing the usefulness of evaluative instruments [J]. J Chronic Dis, 1987, 40(2):
171-178. DOI: 10.1016,/0021-9681(87)90069-5.

[67] JAESCHKE R, SINGER J, GUYATT G H. Measurement of health status.
Ascertaining the minimal clinically important difference [J]. Control Clin Trials,
1989, 10(4): 407-415. DOI: 10.1016,/0197-2456(89)90005-6.

[68] YANG L H, XTAO J M, LIU S N, et al. Determination and applica-
tion of minimal clinically important difference [J]. Journal of Guangzhou
University of Traditional Chinese Medicine, 2022, 39(4): 959-965. DOL:
10.13359/j.cnki.gzxbtcm.2022.04.037.

[69] CROOK S, SIEVI N A, BLOCH K E, et al. Minimum important differ-
ence of the Epworth Sleepiness Scale in obstructive sleep apnoea: estimation

chinarxiv.org/items/chinaxiv-202305.00123 Machine Translation


https://chinarxiv.org/items/chinaxiv-202305.00123

ChinaRxiv [$X]

from three randomised controlled trials [J]. Thorax, 2019, 74(4): 390-396. DOL:
10.1136/thoraxjnl-2018-211959.

[70] DONOVAN L M, YU L, BERTISCH S M, et al. Responsiveness of patient-
reported outcomes to treatment among patients with type 2 diabetes mellitus
and OSA [J]. Chest, 2020, 157(3): 665-672. DOI: 10.1016/j.chest.2019.11.011.

[71] LU T Y, WU D R. Minimal important difference and its application in
clinical research of traditional Chinese medicine [J]. Chinese Journal of Inte-
grated Traditional and Western Medicine, 2013, 33(4): 544-548, 558. DOL:
10.1016/j.rmed.2009.09.006.

[72] ZENG L F, YANG W Y, LIANG G H, et al. Discussion on translation,
evaluation, construction and optimization model of patient-reported outcome
measures in traditional Chinese medicine clinical practice [J]. World Science
and Technology-Modernization of Traditional Chinese Medicine, 2021, 23(6):
2092-2099. DOI: 10.11842/wst.20200623002.

Author Contributions: WANG Jiajia was responsible for conceptualization
and design, overall responsibility, and supervision; WEI Mengyu conducted lit-
erature search and drafted the manuscript; ZHANG Yingying and LI Chunyang
were responsible for literature screening and data extraction; WANG Jiajia and
LI Jiansheng performed quality control and manuscript review.

Conflict of Interest: The authors declare no conflict of interest.

Received Date: 2023-02-20
Revised Date: 2023-04-12
Digital Publication Date: 2023-05-12

Note: Figure translations are in progress. See original paper for figures.

Source: ChinaXiv —Machine translation. Verify with original.

chinarxiv.org/items/chinaxiv-202305.00123 Machine Translation


https://chinarxiv.org/items/chinaxiv-202305.00123

	Analysis of the Current Research Status of Patient-Reported Outcome Assessment Tools for Obstructive Sleep Apnea: A Postprint
	Abstract
	Full Text

	Research Status of Patient-Reported Outcome Measurements for Obstructive Sleep Apnea
	Abstract
	Introduction
	1. Specific Assessment Tools
	1.1 Functional Outcomes of Sleep Questionnaire (FOSQ)
	1.2 Obstructive Sleep Apnea Patient-Oriented Severity Index (OSAPOSI)
	1.3 Calgary Sleep Apnea Quality of Life Index (SAQLI)
	1.4 Quebec Sleep Questionnaire (QSQ)
	1.5 Quality of Life Questionnaire for Obstructive Sleep Apnea Hypopnea Syndrome (QOL-OSAHS)
	1.6 Functional Outcomes of Sleep Questionnaire-10 (FOSQ-10)
	1.7 Visual Analogical Well-being Scale (VAWS)
	1.8 Maugeri Obstructive Sleep Apnea Syndrome Questionnaire (MOSAS)
	1.9 Patient-Reported Apnea Questionnaire (PRAQ)
	1.10 Symptoms, Tiredness, Alertness, Mood and Psychosocial Questionnaire (STAMP)

	2. Symptom-Specific Assessment Tools
	2.1 Epworth Sleepiness Scale (ESS)
	2.2 Rotterdam Daytime Sleepiness Scale
	2.3 Snore Outcomes Survey (SOS)
	2.4 Sleep Quality Scale (SQS)
	2.5 Time of Day Sleepiness Scale (ToDSS)
	2.6 Sleepiness-Wakefulness Inability and Fatigue Test (SWIFT)
	2.7 Traditional Chinese Medicine Sleepiness Assessment Scale

	3. Future Directions and Outlook
	3.1 Conduct Psychometric Property and Methodological Quality Evaluation Studies of OSA-PRO Tools
	3.2 Combine Classical Test Theory and Modern Test Theory to Develop, Revise, and Evaluate OSA-PRO Tools
	3.3 Strengthen Minimal Clinically Important Difference (MCID) Research for OSA-PRO Tools
	3.4 Develop OSA-PRO Tools Highlighting Traditional Chinese Medicine Clinical Efficacy Characteristics

	References


