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Statement of problem. Author characteristics and the extent of dental literature authorship 

globalization have not been widely investigated, especially in prosthodontics.  

Purpose. The purpose of this review was to examine trends in authorship characteristics in 

prosthodontics. 

Material and methods. Articles published in The Journal of Prosthetic Dentistry (JPD), 

International Journal of Prosthodontics (IJP), and Journal of Prosthodontics (JP) in 1998, 2003, 

and 2008 were reviewed. Abstracts, letters to the editor, and book reviews were not included in 

the investigation. The authors’ educational degrees had to be listed in the publications for the 

articles to be included. For each article, number of authors, degrees of all authors, academic 

ranks of first and last authors, and geographic origin were recorded. Descriptive and analytic 

analyses (α=.05), including a generalized linear model, Kruskall-Wallis, Mann-Whitney U, or 

chi-square tests, were used as appropriate. 

Results. A total of 998 articles met the inclusion criteria from the 3 selected journals for the 

years studied. Across all 3 journals, the mean number of authors per article increased 

significantly from 2.9 in 1998 to 3.6 in 2008 (Kruskal-Wallis, P<.001). The mean number of 

authors per article increased steadily on all continents, except for Africa and Oceania. A steady 

increase of authors with higher degrees was observed. There was a significant increase in the 

proportion of senior-ranking faculty as last author over time (chi-square=5.57, df=1, P=.018). 

The contributions from Asia and South America increased over time.  

Conclusions. The number of authors per article, the number of authors with higher educational 

degrees, and the percentage of senior-ranking faculty as last author have steadily increased in the 

prosthodontic literature from 1998 to 2008. The trend of globalization of authorship was evident 

in the prosthodontic literature. 



 

 

 

CLINICAL IMPLICATIONS 

 

 The trend in authorship proliferation and internationalization was observed in the 

prosthodontic literature for the years studied. This trend may suggest broad collaboration and 

diverse contribution in the prosthodontic specialty. 

 

  



 

 

 Many studies have evaluated trends in authorship in the biomedical field,1-10 and several 

reports showed a considerable increase in the proportion of multiple authors per article in 

prestigious medical journals over the past decades.1,2,4-8,11,12 Although some benefits of single 

authorship were evident,13 single authorship has become almost obsolete.3,8 The positive factors 

attributed to the proliferation of the multiple authorship trend included the increased complexity 

of the research projects, enhanced quality of the written work, division of labor, increase in 

collaboration, joy of working with colleagues, and professional development 

opportunities.6,8,12,1314,15 

 Others have challenged that multi-authorship threatens the motivation of scientists, 

adversely affects accountability of the scientists,16 and dilutes the inherent value of authorship.11 

As a result, the International Committee of Medical Journal Editors (ICMJE) has defined criteria 

for authorship.17 These guidelines state that the listed authors should make substantial 

contributions to conception and design of the work, or acquisition and interpretation of data; 

draft the article or revise it critically for important intellectual content; and provide approval of 

final version. 

 Increased incidence of international authorship has also become apparent.2,18,19,20 Several 

studies reveal an increased contribution of articles from Europe, East Asia, and Oceania, whereas 

publications from US authors have declined over time.2,18,19 Some consider this phenomenon to 

be a positive influence on research and development, and note improvement in the quality of 

investigations outside the US.19,21  

 The topic of authorship and its characteristics, along with the trend of authorship 

globalization in the dental literature, has not been widely investigated, especially in 

prosthodontics. The purpose of this study was to examine the trend of authorship in 



 

 

prosthodontics by: (1) identifying the contributing factors for authorship trend; (2) exploring the 

prevalence of coauthored articles; (3) reviewing the characteristics of authorship in the 

prosthodontic journals, including the educational degree and academic rank of authors; and (4) 

evaluating the geographic origins of the publications. The null hypothesis was that there would 

be no differences in authorship and publication contributions from various geographic origins 

over time.  

 

MATERIAL AND METHODS 

 

 A hand search of 3 peer-reviewed prosthodontic journals was performed for articles 

published in 1998, 2003, and 2008. These periods were chosen for 2 reasons: because they 

represent a 10-year observation time for comparison points and because the articles were 

available online. The journals were selected based on published impact factors, as well as 

because they are most representative of the specialty and of the prosthodontic organizations.  For 

articles to be included in the study, the educational degrees of the authors had to be listed in the 

publications. The 3 journals selected for this study were: The Journal of Prosthetic Dentistry 

(JPD), International Journal of Prosthodontics (IJP), and Journal of Prosthodontics (JP). 

Abstracts, letters to the editor, and book reviews were not included.  

 For each of the included articles, specific parameters were collected: number of authors, 

educational degrees of all authors, academic ranks of first and last authors, and geographic origin 

of the article. With respect to number of authors, the articles were grouped as having 1, 2, 3, 4, or 

5 or more authors, based on Rosenzweig et al.6 The categories of the educational degrees of all 

authors were DMD/DDS/BDS, DDS and MS, DDS and PhD, MS, PhD, or other. The academic 



 

 

ranks of first and last authors were classified as student/resident, junior faculty, senior faculty, or 

other/unidentified. The classification of academic ranks was according to Drenth,1 with 

modification. Classifications were simplified from the proposed 8 categories. Instructor, lecturer, 

and assistant professor were grouped as junior faculty, whereas associate professor, professor, 

and administrative heads were classified as senior faculty. The geographic origin of the article 

was categorized by continents according to Rahman and Fukui21: North America, Europe, Asia, 

South America, Africa, and Oceania (Australia and proximate Pacific islands). If more than one 

geographic origin of the study was listed, the country of the corresponding author was selected.  

 Data were recorded and coded into a software database (Microsoft Excel 2003; Microsoft 

Corp, Redmond, Wash). Statistical software (SPSS v. 17.0; SPSS, Inc, Chicago, Ill) was used for 

descriptive and statistical analyses. For each year, frequency and percentage were calculated for 

number of authors per article, academic ranks of first and last authors, and educational degrees of 

first, last, and all authors. The influences of various independent variables (year, journal, 

geographic origin) on the dependent variable (number of authors per article) were assessed using 

a generalized linear model (α=.05). Main and interaction effects of the variables were tested, and 

for associations with a P value of less than .05, further analyses were performed. 

For bivariate analyses, the Kruskal-Wallis test and the chi-square (χ2) test with Yate’s 

continuous correction were used. The Kruskal-Wallis test assessed associations among the 

number of authors per article over time, across continents and across journals, associations 

among the number of articles across journals over time, relationship of academic ranks of first 

and last authors over time and across journals, and educational degrees over time. Within each 

year, comparison among variables was performed using the Mann-Whitney U test to assess the 

number of authors per article by journal and geographic origin. Within each geographic region, a 



 

 

Mann-Whitney U test was performed to assess the differences in number of published articles by 

journal. The chi-square test was used to assess potential differences between the years of 1998 

and 2008, based on authors’ educational degrees, academic ranks, and geographic origin. All 

post hoc analyses were performed with α=.05. 

 

RESULTS 

 

 A total of 998 articles met the inclusion criteria from the 3 selected journals for the years 

studied. Table I shows the relationship of various factors to the number of authors per article. 

Each of the independent variables of year, journal, and geographic origin, as well as 2- and 3-

way interactions among variables, were identified as contributing factors to the number of 

authors per article. This justified further post hoc analysis. 

 The range and the mean number of authors per article by year, journal, and geographic 

origin are presented in Table II. Across all 3 journals, the mean number of authors per article 

increased significantly from 2.9 in 1998 to 3.6 to 2008 (Kruskal-Wallis, P<.001). There was a 

significant difference in the mean number of authors per article among the journals (Kruskal-

Wallis, P<.001), and IJP (3.7 ±1.7) had a greater mean number of authors than JP (3.3 ±1.5) and 

JPD (3.1 ±1.3). IJP had a significantly higher number of authors per article in 2003 and 2008 

(Kruskal-Wallis, P<.001). With regard to geographic origins, the mean number of authors per 

article increased steadily from 1998 to 2008, except for articles from Africa and Oceania. There 

was a significant difference in the number of authors per article among all continents in 2003 

(Kruskal-Wallis, P<.001) and 2008 (Kruskal-Wallis, P<.001). The proportion of authors from 

South America was higher compared to all other continents in 2003 and 2008.  



 

 

 The proportion of single-author articles decreased over time for all journals, from 17% in 

1998 to 5% in 2008 (Fig. 1). Publications with 5 or more authors increased threefold from 1998 

to 2008. 

 Among all first authors, there was no significant difference in the proportion of academic 

ranks over the years (Fig. 2) or across the journals. In contrast, there was a significant increase in 

the proportion of senior-ranking faculty as last author over time (χ2=5.57, df=1, P=.018) (Fig. 2). 

The percentage of senior-ranking faculty as last author was consistently more than 50% over the 

time periods measured.  

 Among the first and last authors, over this time period, a steady increase in authors with 

higher educational degrees was observed (Fig. 3). Across all journals, 34% of first authors and 

43% of senior authors held both dental and PhD degrees in 2008. Authors holding both dental 

and PhD degrees were higher in IJP (40%, 44%, 44%) compared to JPD (20%, 25%, 26%) and 

JP (9%, 9%, 35%) from 1998, 2003, and 2008, respectively. There was a steady increase in joint 

dental and PhD degrees (χ2=6.86, df=1, P=.009) for first authors over time. For last authorship, 

from 1998 to 2008, there was a twofold increase in those holding dental and PhD degrees 

(χ2=43.87, df=1, P<.001). There was a slight decrease in first and last authors holding dental 

degree over time. 

 The distribution of publications by continents and educational degrees of all authors over 

the reported years is presented in Table III. The authors holding a PhD degree decreased nearly 

50% for North America, whereas an increase was observed for authors from Europe, Asia, and 

South America, from 1998 to 2008. Of authors holding both dental and PhD degrees, 

representations from North America and Europe decreased from 1998 to 2008. In contrast, Asia 



 

 

and South America showed a steady increase in the number of authors holding dental and PhD 

degrees over time. 

 North America and Europe represented the majority of publications in the years studied, 

except in 2008, when Asia replaced Europe as a major contributor (Table IV). However, 

contributions from North America decreased significantly from 1998 to 2008 (χ2=25.48, df=1, 

P<.001), whereas publications from Asia and South America increased significantly from 12% to 

28% (χ2=24.86, df=1, P<.001) and 3% to 7% (χ2=6.55, df=1, P=.01) during the same period, 

respectively (Table IV). From 1998 to 2008, North America accounted for more than half of the 

publications in the JP and JPD (Mann-Whitney U, P<.001), and Europe had similar 

representation in the IJP (Mann-Whitney U, P<.001).  

  

DISCUSSION 

 

 The hypothesis that there would be no differences in authorship and publication 

contributions from various geographic origins was rejected. This study demonstrated that 

multiple authorship has become more prevalent in the prosthodontic literature. The number of 

authors per article increased significantly over time (Fig. 1). In contrast, the proportion of articles 

by a single author has decreased dramatically over time. These trends are similar to previous 

trends reported for the medical literature.1-8,11,12  

 The proliferation of authorship has been documented since the 1930s.3 Podolsky et al5 

noted an increase in the number of authors per article from 1.1 in 1972 to 2.6 in 1981. Weeks et 

al8 found the average number of authors per article increased from 4.5 in 1980 to 6.9 in 2000, in 

4 medical journals. Others have reported a steady increase in the proportion of articles with 6 or 



 

 

more authors.3,6,8,10  The mean number of authors per article in the selected prosthodontic 

literature was observed to be less than in the medical publications over the years examined.  

 There are many driving forces behind authorship proliferation, such as academic 

advancement, collaborative team approach, and complexity of research. A recent study reported 

an increase in both authorship and collaboration.6 Publication in peer-reviewed journals is an 

objective measure of academic productivity.14 Consequently, it contributes to the promotion and 

tenure process for faculty members.15 Therefore, the proliferation of authorship may be due to 

the academic advancement process.9 Others have suggested that multinational clinical research 

and articles published in high impact factor journals may contribute to this phenomenon.2,3,10,12 

However, the trend in authorship proliferation should be viewed with caution.17 The International 

Committee of Medical Journal Editors (ICMJE) has provided some guidelines for authorship. 

Some authors may have been included without meeting these requirements. Others have reported 

the prevalence of honorary and ghost authorship.22 This current study did not assess the trends 

regarding authorship and collaboration, funding, or the nature of the published articles. 

Therefore, it is not possible to conclude if the proliferation of authorship in the prosthodontic 

literature was driven by any of these factors. Additional investigation is warranted to further 

evaluate the trends and causes of authorship proliferation in prosthodontic publications.  

 Different authorship profiles across individual journals were observed. The IJP had a 

significantly higher number of authors per article, compared to the JPD and JP, in 2003 and 

2008. Weeks et al8 suggested that the differences in authorship profiles might be the preference 

of editors, or may be random.  For the selected journals in this study, The Journal of Prosthetic 

Dentistry requires the primary author to justify the contributions of all of the listed authors if the 

author number exceeds 4, whereas the other journals do not have restrictions on authorship. This 



 

 

may be a reason that the JPD had a relatively lower mean number of authors per article, 

compared to the JP and IJP, in 2008.  

 A steady increase in authors with higher educational degrees was observed, while an 

increase in senior-ranking faculty and a great surge in dental and PhD degrees for last authorship 

were noted. This observation may confirm a trend shown in previous studies1,7: that senior-

ranking faculty now usually hold higher educational degrees.  In addition, with more faculty 

obtaining advanced training, it could be construed that there is more interest and proficiency in 

performing research.  This observation may point to a promising future for the specialty. This 

may also indicate that individuals who have achieved academic stature are still capable of 

publication because they have established themselves and thereby continue to receive the 

funding that ensures their future as investigators. In contrast, younger faculty members may have 

less time to participate in research due to heavier teaching loads. Few younger faculty members 

may be provided with adequate, dedicated time for research investigations. 

 Greater globalization of authorship in the prosthodontic specialty has occurred over the 

years. In the current study, it was observed that the contributions from Asia and South America 

had a multifold increase, and this mirrors the trends in internationalization in the medical 

literature.2,3,18,19 Publications from the rest of the globe represent the positive impact that 

prosthodontics has on the advancement of knowledge. Diverse contributions to the literature, 

international collaboration, and broadened readership are outcomes of increased globalization 

which may subsequently be measured through the impact factors and reputations of 

journals.3,19,20  

 The current study has identified some notable findings regarding geographic origin and 

its association with authorship. First, representation from Europe has been consistently higher in 



 

 

the IJP over the years. The IJP is an international journal; therefore, it is conceivable that more 

international articles were submitted and consequently published. US authors tend to be 

represented in a higher proportion in US-based journals, and less in foreign journals.18 Secondly, 

authors from Europe, Asia, and South America have shown a significant increase in the number 

of PhD degrees. Authors from Asia and South America have demonstrated an increasing trend in 

dual degrees (dental and PhD degrees). Some attribute this to the proliferation of senior faculty 

members, such as chairpersons and professors, these individuals tend to hold higher educational 

degrees.1,7  It may be speculated that more authors have received advanced education and 

research training over the years; thus, more authors with advanced degrees are emerging in 

publications. Lastly, the contributions from Europe and South America had a higher number of 

authors per article, compared to other continents over the same period. This could be the nature 

of the article, complexity of the research, or culture of authorship.8 It is not possible to provide 

any definitive conclusion, as this study did not evaluate these factors.  

 There are several limitations in the interpretation of the findings. This study only 

reviewed the 3 peer-reviewed prosthodontic journals published in North America. Therefore, the 

findings of the current study may limit the generalization of the results to other journals, 

specialties, and dental literature as a whole. It is possible that US-based authors are publishing in 

a variety of other journals as well. Furthermore, this study did not evaluate the casual or 

inferential relationship between some potential variables, such as collaboration and funding 

sources, and multiple authorship. This information may be important to identify more detail, and 

to learn the reasons for the increase in multiple authorship in the dental literature.  

 

CONCLUSIONS 



 

 

 

 Within the limitations of this study, the following conclusions were drawn: 

1. The number of authors per article in the prosthodontic literature has steadily and significantly 

increased from 1998 to 2008, from 2.9 to 3.6.  

2. The number of authors with higher educational degrees has increased, especially those authors 

from Europe, Asia, and South America.  

3. The percentage of senior-ranking faculty as last author was consistently higher than 50% and 

has increased over time.  

4. The trend in globalization of authorship was evident in the prosthodontic literature; in 

particular, an increase in authors from Asia and South America was seen.  
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Table I. Summary of generalized linear model for testing main and interaction effects for 

independent variables as contributing factors to number of authors per article 

Independent Variables P 

Year .001* 

Journal .016* 

Geographic origin <.001* 

Year × journal .009* 

Year × geographic origin <.001* 

Journal × geographic origin <.001* 

Year × journal × geographic origin  <.001* 

 

*Model tested main effects of year, journal, and geographic origins; and interaction effects 

between year and journal, between year and geographic origin, and between journal and 

geographic origin, and among year, journal, and geographic origins, respectively. Differences are 

significant for P<.05. 



 

Table II. Number, mean, standard deviation, and range of authors per article, by year, journal, 

and geographic origin  

 

Year  

 1998 (n=334) 2003 (n=345) 2008 (n=319)  

Range 1-11 1-8 1-8  

 JP JPD IJP Total JP JPD IJP Total JP JPD IJP Total P 

Geographic 
Origin 

Mean 
(SD) 

   Mean 
(SD) 

   Mean 
(SD) 

    

North America 3.0 
(1.2) 

3.0 
(1.5) 

2.2 
(1.2) 

2.9 
(1.4) 

2.5 
(1.6) 

3.0 
(1.3) 

3.9 
(1.8) 

3.0 
(1.4)a 

3.4 
(1.1) 

3.2 
(1.5) 

4.0 
(1.5) 

3.3 
(1.4)a 

 

Europe 2.5 
(2.1) 

2.9 
(1.2) 

3.5 
(2.1) 

3.1 
(1.6) 

2.0 
(1.0) 

3.6 
(1.2) 

3.6 
(1.2) 

3.6 
(1.3)a 

3.6 
(1.7) 

3.7 
(1.3) 

3.8 
(1.4) 

3.7 
(1.4)b 

 

Asia 2.0  
(0) 

2.8 
(1.2) 

3.6 
(1.5) 

2.9 
(1.2) 

0 2.7 
(1.0) 

4.1 
(1.6) 

3.2 
(1.3)a 

3.7 
(1.5) 

3.2 
(1.2) 

4.7 
(2.0) 

3.7 
(1.6)b 

 

South America 0 3  
(1.4) 

0 3.0 
(1.4) 

0 4.1 
(0.8) 

4.5 
(1.3) 

4.2 
(0.9)b 

5.4 
(0.8) 

4.5 
(1.4) 

4.0 
(1.6) 

4.8 
(1.3) 

 

Africa 0 1.0  
(0) 

4.0  
(0) 

2.5 
(2.1) 

0 1.0  
(0) 

0 1.0 
(0)** 

0 2.8 
(0.4) 

2.0  
(0) 

2.7 
(0.5)a 

 

Oceania 3.0  
(0) 

1.3 
(0.5) 

1.0  
(0) 

1.5 
(0.9) 

0 4.0 
(1.4) 

3.0 
(1.7) 

3.4 
(1.5)b 

2.3 
(0.6) 

1.0  
(0) 

0 2.0 
(0.8) 

 

Total 3.0 
(1.2) 

2.9 
(1.4) 

3.0 
(1.9) 

2.9 
(1.5) 

2.5 
(1.6) 

3.1 
(1.3) 

3.8 
(1.4) 

3.2 
(1.4) 

3.7 
(1.5) 

3.3 
(1.4) 

4.0 
(1.6) 

3.6 
(1.5) 

<.001* 

P    .133    <.001*    <.001*  

 
*Calculated using Kruskal-Wallis (P<.05 denotes significant difference)  

**Africa was not included in comparison analysis due to its small sample size.  

a,bGroups sharing same superscripted lowercase letters were not statistically different, according 

to Mann-Whitney U test (P>.05). 

  

 



 

Table III. Authors’ educational degrees by year, journal, and geographic origin 

 

 Year 

1998 2003 2008 

DDS DDS

/MS 

DDS

/PhD 

MS PhD Other DDS DDS

/MS 

DDS

/PhD 

MS PhD Other DDS DDS/

MS 

DDS/

PhD 

MS PhD Other 

Geographic 

Origin 

n (%) n (%) n (%) 

North 

America 

187 

(60) 

177  

(80) 

49 

(22) 

14 

(48) 

59 

(63) 

21 

(45) 

132 

(44) 

179 

(66) 

51 

(15) 

9 

(39) 

39 

(39) 

22 

(32) 

108 

(38) 

137 

(57) 

45 

(12) 

6  

(20) 

32 

(33) 

35 

(37) 

Europe 82 

(26) 

26 

(12) 

99 

(44) 

12 

(41) 

26 

(28) 

32 

(46) 

87 

(29) 

38 

(14) 

130 

(39) 

9 

(39) 

32 

(32) 

35 

(51) 

102 

(36) 

26 

(11) 

94 

(24) 

13 

(43) 

37 

(39) 

39 

(41) 

Asia 29  

(9) 

8  

(4) 

69 

(31) 

1  

(3) 

6  

(6) 

4  

(6) 

70 

(23) 

41 

(15) 

111 

(34) 

1  

(4) 

11 

(11) 

12 

(17) 

60 

(21) 

49 

(21) 

186 

(48) 

4 

(13) 

13 

(14) 

15 

(16) 

South 

America 

10  

(3) 

2  

(1) 

8  

(4) 

0  

(0) 

1  

(1) 

1  

(1) 

8  

(3) 

12 

(4) 

37 

(11) 

2  

(9) 

9  

(9) 

0  

(0) 

13  

(5) 

22  

(9) 

51 

(13) 

5  

(17) 
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Table IV. Number of published articles and their geographic origin by year and by journal 

Variables North 
America 

Europe Asia South 
America 
 

Africa Oceania P 

Year n (%)  

1998 184 (55) 93 (28) 41 (12) 8 (3) 2(1) 6 (2) <.001* 

2003 146 (42) 96 (28) 80 (23) 17 (5) 1 (0) 5 (1) 

2008 112 (35) 85 (27) 90 (28) 22 (7) 6 (2)  4 (1) 

Journal n (%)  

JP 102 (59) 24 (14) 32 (19) 10 (6) 0 4 (2) <.001* 

JPD 296 (51) 119 (20) 128 (22) 29 (5) 7 (1) 7 (1) 

IJP 44 (18) 131 (55) 51 (21) 8 (3) 2 (1) 4 (2) 

*Calculated using Kruskal-Wallis (P<.05 denotes significant difference) 

  



 

 

 
 
 
Figure 1.  
  

 



 

 
 
  
Figure 2. 
  

 



 

 
 
Figure 3.   

 



 

 

LEGENDS 

Fig. 1. Prevalence of published articles having 1, 2, 3, 4, and 5 or more authors per article over 

time.  

Fig. 2. Proportion of academic ranks of first (F) and last (L) authors over time.  

Fig. 3. Proportion of educational degrees of first (F), last (L), and all (A) authors over time.  

 


