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Sleep medicine has developed rapidly as a medical
subspecialty in the past 30 years. A great variety of
sleep disorders, including sleep deprivation, dyssomnia,
hypersomnia, sleep cycle disturbance and parasomnia,
are attracting numerous clinical and basic researchers
to explore this new territory. Among the sleep disor-
ders, sleep-disordered breathing, such as obstructive
sleep apnea (OSA), central sleep apnea, complex sleep
apnea, upper airway resistance syndrome, and sleep
hypoventilation, has become the main focus of research
in current sleep medicine.

In the March 2009 issue of the Journal of the
Chinese Medical Association, Huang reported a bib-
liometric analysis of medical literature, from 1991 to
2006, in the database of the Science Citation Index
(SCI), on OSA.1 The results disclose a tremendous
increase in OSA-related publications, not only in the
number of articles and authors, but also in citation
count during this 16-year period. The Productivity
Index of OSA-related articles also increased 3.25-fold
during this period, compared to a 1.81-fold increase
for all publications obtained from MEDLINE in the
same period. It is expected that this rapid increase in
OSA-related publications will continue for decades.

The rationale for this speculation is based on the
complexity of OSA with regard to its clinical mani-
festation, pathogenesis, health impact and treatment
modalities. OSA is basically a disease process of upper
airway obstruction during sleep. Nevertheless, sleep
apnea is just the tip of the iceberg. The whole picture of
sleep-disordered breathing is actually more complicated
than what we can observe. Its clinical manifestation
varies from simple snoring, respiratory effort-related
arousals, hypopnea, obstructive apnea, central apnea,
complex sleep apnea, hypoventilation, overlap syndrome
and “OSA plus hypoventilation” to “overlap syndrome
plus hypoventilation”. The complexity in clinical man-
ifestation generally reflects a similar complexity in the
underlying etiology of this disorder. Obesity, retropalatal
and/or retrolingual narrowing, backward displacement

of the mandible and/or maxilla, low position of the
hyoid bone, obstruction in the nasal cavity, hypertro-
phy of tonsils or adenoids, and neuromuscular insuffi-
ciency of upper airway muscles are all involved in the
pathogenesis of this disorder.2 Hereditary, genetic and/
or racial factors may also play roles in the development
of this disorder.3 It has been shown in some prelimi-
nary studies that Asian ethnicity was more predisposed
to OSA.4 Craniofacial structure is apparently the under-
lying cause of this discrepancy. Cephalometric studies
disclosed that maxillar position (PVA) is a significant
predictor of OSA among Caucasians,5 but the posi-
tion of the hyoid bone (MPH) is the most significant
factor in Taiwanese patients.6,7 The characteristics of
craniofacial structure, therefore, constitute an impor-
tant research issue in this particular area.

The impact of OSA on health is also very com-
plicated. First, the disrupted sleep structure causes
dyssomnia at night, excessive hypersomnolence in the
daytime, cognitive disturbance, impaired learning and
occupational efficiency, impaired social relationships
and an increased rate of traffic accidents.8 Second, the
physiological derangement from repeated apneas/
hypopneas causes intermittent hypoxia, insulin resis-
tance, exaggerated autonomic neural modulation,
hypertension, cardiovascular morbidity, renal dysfunc-
tion, increased expression of inflammation mediators
and coagulation abnormalities. Consequently, the life
span is shortened, especially among those with mod-
erate to severe OSA.

Complexity is also noted in the treatment of OSA.
Patients are first instructed to control body weight,
sleep in decubitus position, avoid alcohol intake and be
cautious with oversedation or anesthesia. Thereafter,
they are carefully evaluated in accordance with the char-
acteristics of upper airway obstruction, the respiratory
disturbance index, the severity of nocturnal desatura-
tion, the degree of daytime hypersomnolence, and the
presence of comorbidity to determine whether they
should undergo surgery or nasal continuous positive
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airway pressure (CPAP) therapy or supportive care or
use an oral appliance.

The social, legal and economic impacts of OSA are
also important issues. First, the risk of traffic accident
among severe OSA patients is much increased.9 Should
traffic regulations be amended to keep severe OSA
patients off the road?10 Second, nasal CPAP and oral
appliance are not yet paid for by National Health
Insurance in Taiwan. Should we add them to the reim-
bursement list? Third, as the practice of sleep medicine
has become more specialized, should a formal train-
ing program for sleep physicians and technologists be
established?

In conclusion, it is the complexity of the disease and
its wide impacts on health, community, law, medical
insurance and medical education that has led to the
rapid development of sleep medicine. Huang’s biblio-
metric analysis of OSA faithfully reflects the current sta-
tus of sleep-disordered breathing, and is an important
guide for the direction of our future investigations.

References

1. Huang CP. Bibliometric analysis of obstructive sleep apnea
research trends. J Chin Med Assoc 2009;72:117–23.

2. Lopez-Jimenez F, Kuniyoshi FH, Gami A, Somers VK.
Obstructive sleep apnea: implications for cardiac and vascular
disease. Chest 2008;133:793–804.

3. Guilleminault C, Partinen M, Hollman K, Powell N, Stoohs R.
Familial aggregates in obstructive sleep apnea syndrome. Chest
1995;107:1545–51.

4. Li KK, Kushida C, Powell NB, Riley RW, Guilleminault C.
Obstructive sleep apnea syndrome: a comparison between Far-
East Asian and white men. Laryngoscope 2000;110:1689–93.

5. Dempsey JA, Skatrud JB, Jacques AJ, Ewanowski SJ, Woodson
BT, Hanson PR, Goodman B. Anatomic determinants of
sleep-disordered breathing across the spectrum of clinical and
nonclinical male subjects. Chest 2002;122:840–51.

6. Tsai HH, Ho CY, Lee PL, Tan CT. Cephalometric analysis 
of nonobese snorers either with or without obstructive sleep
apnea syndrome. Angle Orthod 2007;77:1054–61.

7. Chang ET, Shiao GM. Craniofacial abnormalities in Chinese
patients with obstructive and positional sleep apnea. Sleep Med
2008;9:403–10.

8. Punjabi NM, O’Hearn DJ, Neubauer DN, Nieto FJ, Schwartz
AR, Smith PL, Bandeen-Roche K. Modeling hypersomnolence
in sleep-disordered breathing: a novel approach using survival
analysis. Am J Respir Crit Care Med 1999;159:1703–9. 

9. Rodenstein D; Cost-B26 Action on Sleep Apnoea Syndrome.
Driving in Europe: the need of a common policy for drivers
with obstructive sleep apnoea syndrome. J Sleep Res 2008;17:
281–4.

10. Alonderis A, Barbé F, Bonsignore M, Calverley P, De Backer
W, Diefenbach K, Donic V, et al; COST Action B-26. Medico-
legal implications of sleep apnoea syndrome: driving license
regulations in Europe. Sleep Med 2008;9:362–75.

J Chin Med Assoc • June 2009 • Vol 72 • No 6284

G.M. Shiao


