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Abstract
Purpose The research in obstructive sleep apnea (OSA) may
be beneficial from the collaboration between countries and
researchers. In this study, we aimed to analyze the scientific
research on OSA from 1991 to 2012 and to evaluate the
collaboration networks between countries.
Methods We conducted a bibliometric study in the SCOPUS
database. The systematic search was limited to “articles”
published from 1991 to 2012. Articles are results of original
research; we evaluated the following criteria: number of coun-
tries represented, number of authors, number of citations, and
journal names. We determined which countries were the most
productive (more articles published) and the number of col-
laborations between these countries. The probability of cita-
tion was evaluated using adjusted odds ratios in a logistic
regression analysis.
Results We found a total of 6,896 OSA-related articles that
had been published in 1,422 journals, 50 % of these articles
were concentrated in 41 journals. Of the 74 different countries
associated with these articles, the USA had the highest in-
volvement with 23.8 % of all articles published. The proba-
bility of citation increased by 1.23 times for each additional
author, and by 2.23 times for each additional country

represented; these findings were independent of time since
publication, journal, or the country of the author.
Conclusions Scientific production on OSA is increasing with
limited international collaboration. The country with the
greatest production in this period (1991–2012) was the
USA, which concentrated the international collaboration net-
work on OSA. We recommended that articles should be
produced with international collaboration to improve the
quantity of scientific publications and their chances of publi-
cation in high impact journals.
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Introduction

Obstructive sleep apnea (OSA) is a common sleep disorder
and is present in 10% of middle-aged men and 3% of middle-
aged women [1]. The OSA is considered a disease of global
interest due to its impact on a patient health, including poten-
tially causing daytime sleepiness, difficulty concentrating,
frequent oxygen desaturation, and increased risk of cardiovas-
cular problems [2]. However, how severe the consequences
are that are caused by this sleep disorder on the patient’s body
are still unknown because this disease is typically not diag-
nosed until more advanced stages. Thus, the rate of undiag-
nosed patients remains high.

Scientific research in sleepmedicine has increased in recent
decades, and one of the subjects on which scientific produc-
tion has increased more is related to OSA [3]. There are few
countries with a strong scientific production regarding OSA,
although the number of sleep laboratories has increased expo-
nentially around the globe in the last decades [4]. As a result,
the research in the subject has also increased, and the USA
leads the world with respect to scientific activity on OSA [5].
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Bibliometrics analyzes scientific publications in a given
field as a proxy for understanding development of the field
as a whole. The basic premise for bibliometrics is that scien-
tific knowledge is mainly transmitted through publications
that report research results; thus, its study allows us to analyze
the development of the scientific field in question [6]. By
carrying out a quantitative analysis of scientific publications
in a given field, we can draw conclusions on how that research
field evolves and develops. Likewise, bibliometrics studies
the scientific agents that produce, transmit, and use research
and provides a resource for researchmanagers and investors to
guide decision-making with regard to funding and other issues
[7]. Nonetheless, previous scientific studies on sleep medicine
have not analyzed the collaboration between countries, the
potential domain, or independence of other countries with
regard to scientific production on OSA, and the impact that
collaboration has on the quality of the published research.

The analysis of collaboration between countries is impor-
tant because it indicates whether scientific production on OSA
is at an incipient level, or whether the scientific production of
other countries occurs independently, forming collaboration
networks. The current dynamic for research on scientific
collaboration uses bibliometric analysis, an area of study from
the social sciences, to illustrate the scientific relations that
dynamically occur in certain thematic areas. For this reason,
our goal was to analyze the scientific research on OSA from
1991 to 2012 and to identify the collaboration networks with
other countries.

Methodology

We conducted a bibliometric study. The data encompassing
the period 1991 to 2012 was extracted from the SCOPUS
database, and only articles related to OSAwere included. We
selected this database because it includes all MEDLINE
journals, and it registers the country affiliations of all authors,
which were necessary for this network’s analysis. We only
include an on-line search that was performed in September
2013. SCOPUS is the main world multidisciplinary biblio-
graphic database, produced by Elsevier and accessible online
by subscription, it covers nearly 20,000 peer review journals
including the 100 % of Medline coverage [8].

The systematic search included the following keywords
only included in the titles: “sleep apnea hypopnea syndrome,”
“obstructive sleep apn*,” “obstructive apn*,” “OSAH,”
“OSA,” and “OSAS”. The search was limited by the SCOPUS
filter field for “articles” published for the period 1991 to 2012.
We selected this period because the previous publications may
confuse the presentation of collaborations that no longer exist.

Articles are results of original research, with peer review,
whose structure is the IMRaD (Introduction, Methodology,
Results and Discussion) format. From each article, the

following variables were obtained automatically by SCOPUS:
journal name, year published, number of authors and their
country of origin, and number of citations in SCOPUS. We
only evaluated the collaborative research by country. No
collaborations between authors were evaluated because this
variable would have presented more variants, such as
appearing differently in their articles or changing institutional
affiliations within the same period as our analysis.

Research collaboration is a complex phenomenonwhich can
take various forms. Bibliometric analyses are able to distinguish
different levels or types of collaboration [6]. In this paper, we
analyze international collaboration, that is, collaboration be-
tween authors from two different countries. If a paper had
authors from the same country, we only counted one country;
and the number of collaborations is the different combination of
collaborations between countries. We considered the different
number of collaborative countries as the degree of collaboration
by country. For example, if the paper had “n” authors from four
countries, the number of the collaborative countries are four, but
this paper generates six collaborations between countries (A
with B; Awith C; Awith D, Bwith C; Bwith D, and Cwith D),
and the degree of collaboration is three by country.

We identified the most productive (with most articles pub-
lished) countries and the international collaboration networks
between these countries using the signatures that are related to
each author, number of publications per year, journals with the
most publications, number of authors, and citations. Addition-
ally, the journals’ impact factors were obtained from Journal
Citation Reports 2012. We performed the correlation between
the numbers of authors with citations per article using
Spearman’s rho.

We established two article categories: cited or not cited.
Then, we evaluated whether the number of authors or number
of collaborative countries increased the probability of citation,
using odds ratio (OR) with a respective 95 % confidence
intervals (95 % CI) in a logistic regression. The adjusted
multivariate model included the time since publication, num-
ber of publications in the journal, and number of publications
of each country. We choose these variables for shown if the
collaboration increases the impact independent, if the country
had more articles, or if the paper was published in a journal
with more papers. All analyses were performed with STATA
12.1 (STATA Corp, College Station, TX, USA).

To illustrate the collaboration between countries, we con-
structed a network with the countries that had more than five
collaborative articles by using Pajek v.3.0.2 visual represen-
tation software and applying the Kamada-Kawai algorithm.
This function allowed for a graphic illustration of the net-
works, which weighed the collaborative intensity for each
article [9]. This methodology is common for bibliometric
studies and network representations [10]. Furthermore, we
analyze the degree of collaboration by country (number of
collaborative countries).
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Results

From 1991 to 2012, 6,896 OSA-related articles were pub-
lished and indexed in the SCOPUS database. For the network
analysis, we excluded 256 (3.7 %) from the 6,896 identified
because we could not identify the author’s country of origin.
The year with more number of articles published was the year
2012, with 685 articles; in contrast to the 103 articles pub-
lished in 1991 (Fig. 1).

We identified 6,896 articles published in 1,422 journals.
Over a third of the articles analyzed, (34.8 %) were published
in 15 journals (Table 1). Eleven journals published more than
100 articles each and collectively comprised 30 % of all OSA
scientific production in this analysis. The Chestwas the journal
with the most articles on OSA (311 articles, 4.51 %), with an
average citation of 49.4±57.7, and 94.5% articles had citations.
The results concerning to other journals are shown in Table 1.

The average number of authors per article was 5.0±2.8;
which increased from 4.1±1.9 authors in 1991, to 5.6±3.8
authors in 2012. The number of articles with a single author
was 431 (6.3 %). Most of the articles, 5,338 (77.4 %) were
cited, with an average of 21.0±49.7 citations per article. The
number of citations received had a positive correlation with the
number of authors (Spearman’s rho=0.185, p<0.001). And the
number of citations was negatively correlated with the time
since publication (Spearman’s rho=−0.361, p<0.001).

Of the 6,640 (96.3 %) articles included in the network
analysis, we identified 74 different country affiliations. In
the year 1991, 28 countries were included, and this number
increased to 54 countries in 2012. The USAwas involved in
the publication of 1,758 (23.8 %) of OSA-related articles
published from 1991 to 2012. The USA annual scientific
production of OSA-related articles increased from 54 articles
in 1991 to 168 articles in 2012. However, articles affiliated
with Canada had the highest average number citations, with
45.2±67.5 citations per article.

The probability of citation increased by 1.23 times for each
additional author on the article, or 2.23 times for each addi-
tional country affiliated with the article, independent of time
since publication, papers for journal, and the country of the
author (Table 2).

Of the 74 affiliated countries identified in this analysis, 24
of them published over 50 OSA-related articles each, 29 of
which published less than 10 OSA-related articles each during
the study period (Table 3). Of all the articles analyzed in this
study, 87.3 %were not collaborative between countries, 8.4 %
(580) were collaborative among authors of two countries, and
0.8 % (53) was collaborative among authors of three coun-
tries. In 2011, a multicenter study was made among 26 coun-
tries, which was published in Sleep Medicine involving 41
authors from various European countries [11].

The country with the greatest collaboration was the USA
(47 countries), followed by Germany (34), and Canada (34).
The top-producing countries collaborated with USA in at least
one article. The scientific network on OSAwas centralized by
the USA. Finally, China, UK, Canada, Australia, and Germa-
ny collaborate to publish fewer articles than those published in
collaboration with the USA (Fig. 2).

Discussion

Our study provides information on the collaboration network
of OSA research; it also shows the annual growth of scientific
production in this field. Our findings are consistent to those
shown by a similar study performed using the Science
Citation Index of Institute for Scientific Information (SCI-
ISI) database [5], and a similar study was also based on a
researched theme of sleep medicine [3]. Scientific collabora-
tion between countries for research in sleep medicine is still
scant, which is evident in the collaboration network as well as
in the percentage of independent articles. For instance, Brazil
produces 12 % of its articles in collaboration with other
countries; however, in regard to Clinical Medicine, the inter-
national collaboration is approximately 30 % [12]. This find-
ing may explain why the production of sleep medicine is low
because the countries that had increased their international
collaboration, have obtained a larger growth in quantity and
with respect to quality of their research [13].

Some of the findings are similar to those reported in
previous studies in other fields, particularly the fact that
the USA dominates scientific production and the interna-
tional collaboration networks. The researchers from the
USA, together with Canada, UK, and some other Europe-
an countries, also have the highest citation rates [14, 15].
Despite the fact that countries such as China or Brazil
have emerged as leading research countries, they are still
far away from them in terms of citation rates [16]. A final
point to be emphasized in accordance with previous

Fig. 1 Annual scientific research in obstructive sleep apnea, SCOPUS
1991–2012
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studies is the importance of international collaboration,
which has a positive effect on citation rates and enhances
the quality of the research [17, 18].

Scientific production on OSA increased to a rate of 6.6
times in 2012 compared to 1996; however, this growth is more
attributed to international production, which varied from 28 to
54 countries in the period of study, rather than due to the
participation of one country in particular. For example, the
country with most production, the USA, has only increased 3
times its production in the past two decades, even though the
USA is a country where the number of sleep laboratories has
increased since the 1980’s [4]. This increase is likely due to
the suggestion of a treatment for OSA using continuous
positive airway pressure (CPAP), which has amounted to a
significant improvement in patient quality of life [19].

In contrast, for many countries, interest in sleep medicine is
more recent, and there is a high rate of underdiagnosis of OSA
on a global scale [20, 21]. Because sleep disorders are not
broadly known, more specialists or sleep laboratories are
needed [22], but due to, among other factors, economics or
funding in research, these countries still have not achieved this

goal. In the future, it is possible that the production and the
participation of more countries, as well as the implementation
of more specialization programs or sleep laboratories, can be
explained by the scientific collaboration networks. In other
contexts, scientific collaboration networks have not only
meant greater scientific production but also greater exchange
of professionals and specialization [12].

One positive aspect for improving diffusion and scientific
visibility is the presence of journals specialized in sleep med-
icine [23], which despite being recent, receive important cita-
tions. In some cases, these journals had more citations than the
journals that are not exclusive to a particular specialty.

Given the multidisciplinary nature of approaches taken to
examine sleep medicine, a great number of authors would be
expected; thus, our results are similar to the ones reported by
Huang in sleep apnea research, who indicated that the average
number of authors increased from 4.1 to 4.9 from 1991 to
2006 [5]. However, in the period of 2007 to 2012, this average
number varied from 5.2 to 5.6 authors per article, which
suggests a rapid increase in the authorship. Spearman’s corre-
lation coefficient indicated a strong result with a level of
significance between the number of authors and number of
citations. Nevertheless, Spearman’s correlation coefficient still
suggests that the number of citations is inversely related with
the time since publication of the study. Therefore, a study of
more co-authors tends to be cited more as time progresses.

In this study, the number of authors or countries per article
was associated with a greater probability that the papers
received citations. Previous studies also show the relation
between national or international collaboration with an in-
crease of the number of citations [24, 25]. However, this
relation may be due to the nature of the research: multicenter,

Table 2 Association between be cited with the number of authors or
collaborative countries by article in obstructive sleep apnea by journal in
SCOPUS, 1991–2012

OR adjusteda (95 % CI) p

Number of authors 1.23 1.20–1.27 <0.001

Number of collaborative countries 2.23 1.89–2.63 <0.001

aOdds ratios adjusted by time since publication, papers for journal, and
papers for country

Table 1 Scientific research and
citations in obstructive sleep ap-
nea by journal in SCOPUS,
1991–2012

aMean±standard deviation
b Percentage of cited articles/total
articles per journal
c Impact factor by JCR 2012
dAmerican Review of Respiratory
Disease changed its name in 1994
to American Journal of Respira-
tory and Critical Care Medicine;
we merged the articles by both
journals
eChinese journal of
otorhinolaryngology changed in
2004 to Chinese journal of oto-
rhinolaryngology head and neck
surgery

Journal No. of articles (%) Citationsa

Citations/article
No. of cited
articles (%)b

Impact factorc

Chest 311 (4.5) 49.4±57.7 294 (94.5) 5.25

Sleep 276 (4.0) 38.4±47.9 273 (98.9) 5.05

Am J Respir Crit Care Medd 248 (3.6) 92.6±94.4 248 (100) 11.08

Sleep Breath 238 (3.5) 9.1±11.6 222 (93.3) 1.84

Sleep Medicine 208 (3.2) 16.0±18.8 186 (89.4) 3.40

Eur Respir J. 176 (2.6) 39.9±35.1 174 (98.9) 5.89

Thorax 135 (1.9) 39.8±55.7 116 (85.9) 6.84

J Clin Sleep Med 123 (1.8) 10.1±12.8 107 (86.9) 3.23

Otolaryngol Head Neck Surg 123 (1.8) 23.5±37.1 115 (93.5) 1.72

Laryngoscope 120 (1.7) 25.5±32.6 109 (90.8) 1.75

Chinese J. Otorhinolaryngole 107 (1.6) 0.4±0.7 27 (25.2) –

Chinese J. Tuberculosis Res 83 (1.2) 1.0±1.8 42 (50.6) –

Pneumologie 83 (1.2) 2.3±4.6 39 (46.9) –

Respir Med 78 (1.1) 18.1±19.7 76 (97.4) 2.48

J Sleep Res 75 (1.1) 23.4±25.7 73 (97.3) 3.16
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multidisciplinary, high complexity, and large sample size.
These types of studies result in a greater impact, compared
to noncollaborative research. Although it is necessary more
studies for demonstrate this association.

Asian journals and countries had a significant increase in
scientific production on OSA. Nevertheless, these countries
and journals received a smaller number of citations. Multiple
factors may have contributed to this finding. For example, the
citation of Chinese journals is primarily in traditional medi-
cine in relation to Western medicine [26]. Internationally
collaborative studies on sleep medicine are typically only
between a few countries (Table 2), in contrast with other Asian
studies that received more citations [25]. Due to the nature of
an author’s native language, nonnative English authors have a
lower probability of citation because of difficulties for these
authors to publish in English [27]. Other factors likely con-
tribute to this finding, but these require more specified studies.

This study has limitations because studies on OSA that
were indexed in databases other than SCOPUS may not have
been included. In addition, some SCOPUS journals categorize

Table 3 Scientific research and citations in obstructive sleep apnea by country. SCOPUS 1991–2012

Country No. articles (%) No. AC (%) No. cou. Authorsa Citationsa No. of cited articles (%)

USA 1,758 (23.8) 328 (18.7) 47 4.8±3.1 30.0±58.3 1,551 (88.2)

China 712 (9.6) 38 (5.3) 11 5.3±2.5 6.2±29.4 329 (46.2)

Japan 504 (6.8) 55 (10.9) 15 6.4±2.9 16.2±35.6 378 (75.0)

Germany 443 (6.0) 77 (17.4) 34 5.3±2.9 19.3±42.4 376 (84.9)

Canada 359 (4.9) 88 (24.5) 29 5.2±2.7 45.2±67.5 333 (92.8)

UK 348 (4.7) 90 (25.9) 34 4.8±3.1 35.9±71.5 293 (84.2)

Spain 326 (4.4) 55 (16.9) 26 6.2±4.8 20.2±86.4 266 (81.6)

Australia 301 (4.1) 88 (29.2) 18 5.3±2.5 28.2±48.0 273 (90.7)

Italy 264 (3.6) 45 (17.0) 27 6.4±3.6 17.1±23.7 226 (85.6)

Turkey 253 (3.4) 20 (7.9) 7 5.6±2.0 8.2±13.5 183 (72.3)

France 250 (3.4) 45 (18.0) 27 5.9±3.5 20.2±29.4 208 (83.2)

Brazil 174 (2.4) 21 (12.1) 8 6.0±2.5 12.0±26.9 145 (83.3)

Poland 157 (2.1) 11 (7.0) 22 5.4±3.4 5.9±17.5 121 (77.1)

Sweden 137 (1.9) 35 (25.5) 28 5.2±3.8 33.9±55.9 127 (92.7)

Taiwan 122 (1.7) 38 (31.1) 6 4.9±1.8 8.7±11.0 102 (83.6)

Israel 118 (1.6) 21 (17.8) 22 4.9±4.0 32.3±52.5 112 (94.9)

Greece 87 (1.2) 13 (14.9) 22 7.2±4.4 16.3±21.6 75 (86.2)

Switzerland 82 (1.1) 39 (47.6) 14 5.8±3.0 14.6±19.2 78 (95.1)

Netherlands 77 (1.0) 17 (22.1) 24 5.5±4.7 10.9±14.1 60 (77.9)

South Korea 77 (1.0) 16 (20.8) 4 6.3±2.4 10.1±12.4 64 (83.1)

Belgium 71 (1.0) 20 (28.2) 24 5.9±5.3 22.6±28.5 61 (85.9)

Finland 71 (1.0) 17 (23.9) 25 5.6±5.1 19.8±25.9 57 (80.3)

India 65 (0.9) 7 (10.8) 2 4.1±2.1 8.6±19.2 42 (64.6)

Singapore 55 (0.7) 24 (43.6) 8 4.1±2.9 11.2±13.6 47 (85.5)

No. AC number (%) of articles with collaboration with other country

No. cou number of countries in collaboration
aMean±standard deviation

Fig. 2 Collaboration network into countries with 50 or more articles
published in obstructive sleep apnea, SCOPUS 1991–2012. Note: Only
plotted the relations into countries with five or more articles together, the
thickness of the lines is proportional to the number of collaborative
articles, and the circles’ size is proportional to the number of articles
published
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reviews or other documents as “articles.” To exclude these
other papers, we would have had to employ amanual selection
process, which could possibly lead to bias; therefore, it is
possible that other forms of publication have been included
in the analysis. OSA articles that not include this term as a
keyword in their titles were not included, so it is possible that
not all articles for all OSA have been considered. Finally, we
could not analyze all aspects of research, such as financing,
number of researchers, or number of sleep laboratories.

In conclusion, scientific production on OSA is increasing;
nonetheless, the international collaboration is still rare. The
country with the greatest production is USA, which concen-
trates the international collaboration network on OSA, follow-
ed by a significant production from Asia and Europe. By
knowing the benefits of international collaboration, we rec-
ommend tightening the network connections among re-
searchers to facilitate an increase in scientific production on
OSA.

Acknowledgments The authors wish to acknowledge the AFIP and
CNPq of Brazil for financial support. MLA and ST are recipients of
fellowships from CNPq.

Conflict of interest The authors declare that there are no conflicts of
interest.

References

1. Peppard PE, Young T, Barnet JH, Palta M, Hagen EW, Hla KM
(2013) Increased prevalence of sleep-disordered breathing in adults.
Am J Epidemiol. doi:10.1093/aje/kws342

2. Young T, Shahar E, Nieto FJ, Redline S, Newman AB, Gottlieb DJ
et al (2002) Predictors of sleep-disordered breathing in community-
dwelling adults: the Sleep Heart Health Study. Arch Intern Med
162(8):893–900

3. Claude R, Concepcion W, Jean Francis G, Charles-Daniel A (2007)
The evolution of the sleep science literature over 30 years: a
bibliometric analysis. Scientometrics 73(2):231–256

4. Shariq K (2005) Sleep centers in the U.S. reach 2515 in 2004. Sleep
28(1):145–146

5. Huang CP (2009) Bibliometric analysis of obstructive sleep apnea
research trends. J Chin Med Assoc: JCMA 72(3):117–123

6. Katz JS, Martin BR (1997) What is research collaboration? Res
Policy 26(1):1–18

7. Wagner CS, Leydesdorff L (2005) Network structure, self-
organization, and the growth of international collaboration in science.
Res Policy 34(10):1608–1618

8. Falagas ME, Pitsouni EI, Malietzis GA, Pappas G (2008)
Comparison of PubMed, Scopus, Web of Science, and Google
Scholar: strengths and weaknesses. FASEB J: Off publ Fed Am
Soc Exp Biol 22(2):338–342

9. Kamada T, Kawai S (1989) An algorithm for drawing general undi-
rected graphs. Inf Process Lett 31:7

10. Gonzalez-Alcaide G, Park J, Huamani C, Gascon J, Ramos JM
(2012) Scientific authorships and collaboration network analysis on
Chagas disease: papers indexed in PubMed (1940–2009). Rev Inst
Med Trop Sao Paulo 54(4):219–228

11. Fietze I, Penzel T, Alonderis A, Barbe F, Bonsignore MR, Calverly P
et al (2011) Management of obstructive sleep apnea in Europe. Sleep
Med 12(2):190–197

12. Huamani C, Gonzalez AG, Curioso WH, Pacheco-Romero J (2012)
Scientific production in clinical medicine and international collabo-
ration networks in South American countries. Rev Med Chil 140(4):
466–475

13. Chen TJ, Chen YC, Hwang SJ, Chou LF (2007) International col-
laboration of clinical medicine research in Taiwan, 1990–2004: a
bibliometric analysis. J Chin Med Assoc: JCMA 70(3):110–116

14. Asplund K, Eriksson M, Persson O (2012) Country comparisons of
human stroke research since 2001: a bibliometric study. J Stroke
Cereb Circ 43(3):830–837

15. Jamshidi AR, Gharibdoost F, Nadji A, Nikou M, Habibi G, Mardani
A et al (2013) Presentation of psoriatic arthritis in the literature: a
twenty-year bibliometric evaluation. Rheumatol Int 33(2):361–367

16. Huamani C, Gonzalez-Alcaide G (2013) Surgical clinical trials–need
for international collaboration. Lancet 382(9908):1875–1876

17. Luo J, Flynn JM, Solnick RE, Ecklund EH, Matthews KR (2011)
International stem cell collaboration: how disparate policies between
the United States and the United Kingdom impact research. PloS One
6(3):e17684

18. Gonzalez-Alcaide G, Huamani C, Park J, Ramos JM (2013)
Evolution of coauthorship networks: worldwide scientific production
on leishmaniasis. Rev Soc Bras Med Trop 46(6):719–727

19. Akashiba T, Kawahara S, Akahoshi T, Omori C, Saito O, Majima T
et al (2002) Relationship between quality of life and mood or depres-
sion in patients with severe obstructive sleep apnea syndrome. Chest
122(3):861–865

20. Young T, Evans L, Finn L, PaltaM (1997) Estimation of the clinically
diagnosed proportion of sleep apnea syndrome in middle-aged men
and women. Sleep 20(9):705–706

21. Simpson L, Hillman DR, Cooper MN,Ward KL, Hunter M, Cullen S
et al (2013) High prevalence of undiagnosed obstructive sleep apnoea
in the general population and methods for screening for representa-
tive controls. Sleep Breath 17(3):967–973

22. Bahammam AS (2011) Sleep medicine in Saudi Arabia: current
problems and future challenges. Ann Thorac med 6(1):3–10

23. Lichstein KL (2003) Is there a need for another sleep journal? J
Psychosom Res 54(1):93–96

24. Huang M-H, Dong H-R, Chen D-Z (2013) The unbalanced perfor-
mance and regional differences in scientific and technological col-
laboration in the field of solar cells. Scientometrics 94(1):423–438

25. Li J, Xiong H, Zhang S, Sorensen OJ (2012) Co-authorship patterns
in East Asia in the light of regional scientific collaboration. J Sci and
Technol Policy in China 3(2):145–163

26. Du L, Chen Y, Huang J, Li Y (2012) A citation analysis of systematic
review and meta-analysis published in Chinese journals. J Evid-
Based med 5(2):66–74

27. Man JP, Weinkauf JG, Tsang M, Sin DD (2004) Why do some
countries publish more than others? An international comparison of
research funding, English proficiency and publication output in high-
ly ranked general medical journals. Eur J Epidemiol 19(8):811–817

114 Sleep Breath (2015) 19:109–114

http://dx.doi.org/10.1093/aje/kws342

	Scientific research in obstructive sleep apnea syndrome: bibliometric analysis in SCOPUS, 1991–2012
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Methodology
	Results
	Discussion
	References


