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Adult obstructive sleep apnea (OSA) is associ-
ated with various unfavorable outcomes if left
untreated, including excessive daytime sleepiness
(EDS), decreased personal satisfaction, elevated
cardiovascular morbidity and mortality, and in-
creased road traffic accidents (1). Continuous pos-
itive airway pressure (CPAP), or an oral appli-
ance, can allay obstruction; however, many pa-
tients have poor adherence, leaving them with
long-term morbidities (2, 3).

Surgical treatments provide an option for pa-
tients in whom conventional medical treatments
are not applicable. The previous randomized clin-
ical trials have shown the efficacy of surgical in-
tervention for OSA management (4, 5). Main ad-
vantage of surgical methods for treating OSA is
complete adherence to therapy which may be the
basis for reduction of major OSA unfavorable
outcomes (6-10).

One of the methods for evaluating research ac-
tivity on a therapeutic method is trending related
publications (11). By using advanced search en-
gine of PubMed central database since 2000, we
counted all related articles considering all fields
with the keywords of "medicine”, "sleep medi-
cine", "obstructive sleep apnea”, "surgical treat-
ment and obstructive sleep apnea”, and “pharyn-
geal surgery and obstructive sleep apnea". Using
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trend analysis of Minitab® 19.2020.1 (64-bit) sta-
tistical software, we found the best models for
trending number of each aforementioned subject
among four available models (linear, quadratic,
exponential growth, S-curve). Best models were
selected based on the lowest amount of mean ab-
solute percentage error (MAPE).

Based on the above method, number of arti-
cles per year for all medical fields, sleep medi-
cine, and OSA articles is best fitted by S-curve
trends (Figure 1). Sleep surgery and pharyngeal
surgery for OSA treatment are best fitted by
guadratic trends (Figure 1).

It seems that more studies would be done for
evaluating major outcomes for surgical treatment
of OSA. The main limitation of this study could
be restricting searches to PubMed database. The-
se studies are particularly interesting, because
they might evaluate major outcomes of these
surgeries such as long-term mortality, neurocog-
nitive impairment, and quality of life measures in
comparison with CPAP or oral devices.

Conflict of Interests
Authors have no conflict of interests.

Acknowledgments
None.

Copyright © 2021 Iranian Sleep Medicine Society, and Tehran University of Medical Sciences. Published by Tehran University of Medical Sciences.

properly cited.

48

This  work is licensed under a Creative

Commons  Attribution-Noncommercial 4.0 International license
(https://creativecommons.org/licenses/by-nc/4.0/). Noncommercial uses of the work are permitted, provided the original work is

J Sleep Sci, Vol. 6, No. 1-2, 2021

http://jss.tums.ac.ir


https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0002-3984-0774
https://orcid.org/0000-0003-1649-8598

R. Erfanian, et al.

Pharyngeal surgeris' articles for treting OSAS A
Quadratic Trend Model
¥t =-3.13 + 0.816%t + 0.0492xt42

Trend Analysis Plot for All medical articles B
S-Curve Trend Model
Yt = {10~8) / {3.26322 + 116.318x{0.769483 1))

v
5 = . Variable 300000 -t Variable
o Py —8— Actual ¥ —— Acrual
2 « —B— Fits ' —B— Fits
HE o -4 - Forecasts 250000 -4 - Forecasts
2
5 Accuracy Measures. 2 Curva Paramaters.
= a0 MAPE 30,6405 T 200000 Intercept 5362
2 MAD 28966 S Asymptote 306445
= MsD 183721 = Asym. Rate 1
© S 150000
< 20 = Accuracy Measures
] £ MAPE ]
=y S 1oco0a MAD 3604
E MSD 21305914
g
o 50000
B
g =
£ 0
2 4 6 8 W 12 W ® 18 20 2 24 2 4 & &8 10 12 4 B 18 0 2 2
Years since 2000 Years since 2000
Trend Analysis Plot for OSAS articles Trend Analysis Plot for Sleep surgery articles
S-Curve Trend Model c Quadratic Trend Model D
¥t = (10°4) J (17.1289 + 43483.8%{0.495199"1)) ¥t =-2.98 + 0.479xt + 0.11686xt"2
Variable 0 Variable
—e— Actual a0 | e Acual
—B— Fits * B Fis
—# - Forecasts 70 e ~# - Forecasts
Curve Parametars &0 ‘,‘ Accuracy Measures
2 Intercept 0230 T MAPE 283262
= Asymptots  582.809 ® oo MaD 27167
£ Asym. Rate 0.495 - MSD 139821
a P40
< Accuracy Measures ]
3 MAPE 2430 - 30
MAD 3548 g
MSD 326585 T 20
10
o
2 4 6 8 W0 12 M 16 1® 2 2 24 2 4 6 B 10 12 14 16 & 220 2 24
Years since 2000 Years since 2000
Trend Analysis Plot for Sleep articles E

S-Curve Trend Model
Yt = (10~4) / (2.44269 + 734.308x(0.645235°1))

Sleep articles

Variable
—e— Actusl
—B— Fits

- 8- Forscasts

Curve Parameters
Intarcept 1355
Asymptate  2903.86
Asym. Rate 065

Accuracy Measures
MAPE 163
MAD 107.4
MSD 209689

Years since 2000

18 20 22 24

Figure 1. Number and trending of all fields of medicine, sleep medicine, obstructive sleep apnea (OSA), surgical
treatment of OSA, and pharyngeal surgery of OSA treatment articles yearly since 2000; A: All fields of medicine
articles trending (S-curve is the best model); B: Sleep medicine articles trending (S-curve is the best model); C:
OSA articles trending (S-curve is the best model); D: Surgical treatment of OSA articles trending (quadratic is
the best model); E: Pharyngeal surgery of OSA treatment articles trending (quadratic is the best model)

References
1. Patil SP, Ayappa IA, Caples SM, et al. Treatment

of adult obstructive sleep apnea with positive air-
way pressure: An American Academy of Sleep
Medicine systematic review, meta-analysis, and
GRADE assessment. J Clin Sleep Med 2019; 15:
301-34.

Weaver TE, Grunstein RR. Adherence to continu-
ous positive airway pressure therapy: The challenge
to effective treatment. Proc Am Thorac Soc 2008;
5:173-8.

Sutherland K, Vanderveken OM, Tsuda H, et al.
Oral appliance treatment for obstructive sleep apn-

J Sleep Sci, Vol. 6, No. 1-2, 2021

ea: An update. J Clin Sleep Med 2014; 10: 215-27.
Browaldh N, Nerfeldt P, Lysdahl M, et al. SKUP3
randomised controlled trial: polysomnographic re-
sults after uvulopalatopharyngoplasty in selected
patients with obstructive sleep apnoea. Thorax
2013; 68: 846-53.

Sommer UJ, Heiser C, Gahleitner C, et al. Tonsillec-
tomy with Uvulopalatopharyngoplasty in Obstruc-
tive Sleep Apnea. Dtsch Arztebl Int 2016; 113: 1-8.
MacKay S, Carney AS, Catcheside PG, et al. Effect
of multilevel upper airway surgery vs medical man-
agement on the apnea-hypopnea index and patient-
reported daytime sleepiness among patients with

49

http://jss.tums.ac.ir



Publications of Upper Airway Sleep Surgery

50

moderate or severe obstructive sleep apnea: The
SAMS randomized clinical trial. JAMA 2020; 324:
1168-79.

Lee HM, Kim HY, Suh JD, et al. Uvulopalatopha-
ryngoplasty reduces the incidence of cardiovascular
complications caused by obstructive sleep apnea:
Results from the national insurance service survey
2007-2014. Sleep Med 2018; 45: 11-6.

Cho JH, Suh JD, Han KD, et al. Uvulopalatopha-
ryngoplasty may reduce the incidence of dementia
caused by obstructive sleep apnea: National Insur-
ance Service Survey 2007-2014. J Clin Sleep Med

2018; 14: 1749-55.

. Haraldsson PO, Carenfelt C, Lysdahl M, et al.

Long-term effect of uvulopalatopharyngoplasty on
driving performance. Arch Otolaryngol Head Neck
Surg 1995; 121: 90-4.

10. Chen HY, Chang YC, Lin CC, et al. Obstructive sleep

apnea patients having surgery are less associated with
glaucoma. J Ophthalmol 2014; 2014: 838912.

11.Yang H, Lee HJ. Research trend visualization by

MeSH terms from PubMed. Int J Environ Res Pub-
lic Health 2018; 15: 113.

J Sleep Sci, Vol. 6, No. 1-2, 2021

http://jss.tums.ac.ir



