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Acting Hot or Not? 

Testing the Citing to Show-Off Hypothesis 
 

Abstract 

Purpose:  

Citation analysis as a method for studying scientific communication is frequently criticized for 
being based on biased citation practices. Questionable motives for reference selection have been 
suggested including the claim that authors tend to cite hot papers in order to show-off. In this 
study, we investigate the claim that authors tend to cite recent literature in order to show-off. 

Design/methodology/approach: 

Following Moed and Garfield (2004), we investigate the claim by analysing the proportion of 
recent references as a function of the length of the reference lists of citing papers.  We analyse 
reference lists of citing papers in the fields of Biomedical Engineering, Economics, Medicine, 
Psychology, and Library & Information Science between 2010 and 2019. From each of these 
fields a number of journals are included in the analysis to represent the field. In total, 42 journals 
are included in the analyses comprising a selection of almost 65,000 journal articles. The 
proportion of recent references are calculated using two citation windows. The proportion of 
recent references as a function of the length of the reference lists is calculated through simple 
linear regressions to predict the share of recent references based on the number of references. 

Findings: 

The results of the linear regressions indicate that in most cases there are a statistically significant 
relationship between the share of recent references and the number of references. Our results 
show that when authors display selective referencing behavior, references to recent literature 
tend to be only marginally increased, and some results even display the opposite tendency 
(marginally over-citing older literature). 

Originality/value: 

This study of the claim that authors tend to cite recent literature in order to show-off does not 
confirm the hypothesis.  

 

Keywords 

Bibliometrics; Citation analysis; Citation behavior; Citer motivations. 
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1. Introduction 

In 1977 the British sociologist Geoffrey Nigel Gilbert published a short paper entitled 
‘Referencing as Persuasion’ in the journal ‘Social Studies of Science’. The paper was printed in 
the section ‘Notes and Letters’, and the author explained that “this note is concerned to 
articulate a theory of citing behaviour, which might both illuminate the currently available 
empirical findings on the characteristics of references in scientific papers, and perhaps indicate 
interesting but previously unexamined aspects of citation” (Gilbert, 1977, p. 114).  

In his note, Gilbert reflects on how references may support and even increase the persuasiveness 
of a scientific paper. In doing so, he divides references along two axes: Relevant/not relevant; 
Valuable/not valuable. Intuitively one would think that citing authors would prefer to cite 
relevant references that give valuable information to the readers. Yet, according to Gilbert, this is 
far from always the case: 

“Not all the relevant articles which might be cited are equally valuable in providing such support. In 
order to justify an argument to an audience of potentially interested readers, it is most effective to cite 
a selection of those papers which the intended audience believe present well founded, valid results. 
The participants in a mature field will share a belief that some published work is important and 
correct, some other work is trivial, perhaps some is erroneous, and much is irrelevant to their current 
interests. Hence, authors preparing papers will tend to cite the ’important and correct’ papers, may 
cite ’erroneous’ papers in order to challenge them and will avoid citing the ’trivial’, and ’irrelevant’ 
ones. Indeed, respected papers may be cited in order to shine in their reflected glory even if they do not 
seem closely related to the substantive content of the report” Gilbert (1977, p. 116). 

This new and radical perspective on references and citations laid the foundation for massive 
criticism of citation-based research (Nicolaisen, 2007), and has thus become a very influential 
piece of work in the field of citation theory. To date, Gilbert’s paper has been cited more than 
350 times (Scopus). It has, for instance, inspired a number of commentators to publish lists 
containing more or less questionable motives for reference selection (e.g. Brooks, 1986; Seglen, 
1992; 1997; 1998; 2001; Thorne, 1977). Prominently among these questionable motives is the 
idea that authors tend to cite authoritative sources – i.e. sources that are already highly cited – 
even if the sources are outright irrelevant. Like all the other suspect citer motives, this drive is 
thought to be widespread, and thus detrimental for citation-based research. However, a number 
of large-scale studies (Frandsen and Nicolaisen, 2017; Moed and Garfield, 2003; Stewart, 1983; 
Van Dalen and Henkens, 2001; White, 2004; Zuckerman, 1987) have failed to verify this 
tendency. 

Other questionable citer motives have received less attention, and have consequently not been as 
thoroughly tested. One of these is a claim repeatedly put forward by Seglen (e.g. 1997; 1998; 
2001) that authors tend to cite “hot” papers in order to “show-off”. Specifically, he maintains 
that “many authors also try to be fashionable by referring to the latest news within a field 
regardless of its relevance” (Seglen, 2001, p. 28). This idea was originally proposed by Line and 
Sandison (1974, p. 313) who speculated that “the author likes to show how up to date he is and 
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will adapt his paper to refer to the latest output of a contemporary, even if it might not have 
merited reference when seen in greater perspective”. Brooks (1986) interviewed 20 scholars 
about their citation motives in recently published articles. He received some answers that seems 
to support Line and Sandison’s proposal. However, a small qualitative study like Brooks’ is 
hardly sufficient as conclusive evidence for/against the general proposition. Unfortunately, no 
other tests exists. The aim of the present study is therefore to conduct the first large-scale test of 
the citing to show-off hypothesis. 

Inspired by Moed and Garfield (2004), we test the hypothesis by analyzing the proportion of 
recent references as a function of the length of the reference lists of citing papers. Using this 
approach makes it possible to deal with large samples of data. Thus, we test the hypothesis using 
publication and reference data from a selection of journal articles published in the fields of 
Biomedical Engineering, Economics, Medicine, Psychology, and Library & Information Science 
between 2010 and 2019. 

A detailed explanation of the test procedure is provided in the next section. Test results are 
presented in the subsequent section, followed by a section discussing the findings. 

 

2. Methodology 

Moed and Garfield (2004: 298) explained the basic assumption underlying their study stating 
that:  

“Authors who write papers with relatively short reference lists are more selective in what they cite 
than authors who compile long reference lists. Thus, by comparing the fraction of references of a 
particular type in short reference lists to that in longer lists, one can obtain an indication of the 
importance of that type”. 

References may be divided in various types. Moed and Garfield (2004) focused on references to 
authoritative documents operationalized as the ten percent most frequently cited. They conducted 
their study of such references in four different fields (Molecular Biology & Biochemistry; Physics 
& Astronomy; Applied Physics & Chemistry; Engineering) by calculating the fraction of highly 
cited documents in more than a quarter million articles. By comparing the fraction of references 
to authoritative documents in short reference lists to that in longer lists, Moed and Garfield 
(2004: 302) were able to conclude that “when basic science authors are selective in referencing 
behavior, references to ‘authoritative’ documents are dropped more readily than other types. In 
this sense, persuasion is not the major motivation to cite”. 

Working from the same assumption as Moed and Garfield (2004), that authors who write papers with 
relatively short reference lists are more selective in what they cite than authors who compile long reference lists, we 
aim to test the citing to show-off hypothesis in a similar way. The type of references we focus on 
are references to “hot papers” (Seglen, 1997; 1998; 2001) – i.e., references to recent literature. 
Unfortunately, neither Line and Sandison (1974) nor Seglen (1997; 1998; 2001) specify exactly 
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what qualify as recent literature. In our study, we therefore operationalize the concept using two 
citation windows of respectively two and five years. 

Consequently, following Moed and Garfield (2004) the basic idea of this study is that number of 
references works as a proxy for the concept of selectivity. An author writing with e.g. 10 
references has been more selective when choosing his/her references than an author writing with 
e.g. 100 references. If the citing to show-off hypothesis is valid, we would therefore expect to 
find a higher proportion of references to recent literature in shorter reference lists compared to 
longer reference lists. The reason for this expectation follows directly from the persistent claim 
put forward by critics of citation analysis that reference selection is systematically biased (Gilbert, 
1977; MacRoberts, 1997). Thus, according to Seglen (1997; 1998; 2001) and Line and Sandison 
(1974) citing to show-off is a basic and systematic trait in authorship. We would therefore expect 
to find such citing to show-off references in all reference lists. Yet, as the length of the reference 
lists shortens, we should find a growing proportion of recent references, as the basic and 
systematic trait (citing to show-off) should remain in the reference list at the expense of other 
references. 

 

2.1. Data and methods 

In outline, the method used in this study includes the following steps:  

(a) Devise a sampling frame 
(b) Extract references from the publications 
(c) Define and compute the proportion of recent references 
(d) Analyze the proportion of recent references as a function of the length of the reference 

lists 

It is important to note that when devising a sampling frame, there is no fixed method for 
choosing the fields. Furthermore, there is no consensus on how to define a field appropriately 
for this type of study. Considerable obsolescence differences are found within fields (Lercher & 
Smolinsky, 2016; Huang, Andrews & Tang, 2012; Frandsen et al., forthcoming), suggesting that 
depending on the definition of fields, differences within fields may be found at varying degrees. 
The variations within fields indicate that one should be careful with applying the field mean as a 
powerful predictor at the individual paper level. However, field influence should not be 
underestimated as shown by Heisey (1988) in a study of a narrowly defined topic (i.e. dead sea 
scrolls) linking paradigms to citation patterns. Heisey finds average age of references cited in 
archaeological papers to be less than in humanistic papers and interprets the results in the light 
of paradigms. Swanson (1993 offers an alternative interpretation of the results in the light of 
fields. 

Moed and Garfield (2004) conducted their study using four different fields (Molecular Biology & 
Biochemistry; Physics & Astronomy; Applied Physics & Chemistry; Engineering). 
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We would like to test the citing to show-off hypothesis in a broader selection of fields 
representing the natural sciences, the social sciences, and the humanities. Consequently, we have 
chosen to analyse reference lists of citing papers in the fields of Biomedical Engineering, 
Economics, Medicine, Psychology, and Library & Information Science between 2010 and 2019. 
From each of these fields a number of journals are included in the analysis to represent the field. 
For choosing journals from the field of Biomedical Engineering we draw on a previous 
bibliometric analysis of the field that defines nine Biomedical Engineering journals covering a 
variety of research areas such as signal processing, materials and imaging (Foo, 2009). From the 
field of Economics, we include the eight so-called blue-ribbon journals (Conroy and Dusansky, 
1995; Dusansky and Vernon, 1998). Alternative rankings or journal lists exist within Economics. 
However, publishing an article in one of these eight journals is undeniably considered a high 
achievement by the author (Heck, et al., 2009). From the field of Medicine, we include the so-
called “big five” journals which are considered high impact journals of general medicine (Allotey 
et al., 2017; Yamazaki et al., 2009). Psychology journals are chosen using the ten psychology 
journals defined by Smith et al. (2000). Library & Information Science journals are chosen using 
the list of twelve journals by White and McCain (1998). The list is adjusted due to title changes as 
well as discontinuation of journal titles. In total, 42 journals are included in the analyses (see table 
1.). 

Table 1. Journals included in the analysis 

Biomedical Engineering Library and Information Science 
Annals of Biomedical Engineering Data Technologies and Applications 
Biomaterials Electronic Library 
IEEE Transactions on Biomedical Engineering Information Processing & Management  
IEEE Transactions on Medical Imaging  Information Technology and Libraries  
Journal of Biomechanical Engineering Journal of Documentation 
Journal of Biomechanics Journal of Information Science 
Medical Engineering & Physics Journal of the Association for Information  
Physics in Medicine and Biology Science and Technology 
Proceedings of the Institution of Mechanical Engineers,  Library & Information Science Research  
Part H: Journal of Engineering in Medicine Library Resources & Technical Services 
Economics Scientometrics 
American Economic Review  Medicine 
Econometrica  Annals of Internal Medicine 
International Economic Review  BMJ 
Journal of Economic Theory   Journal of the American Medical Association 
Journal of Political Economy   The Lancet 
Quarterly Journal of Economics  New England Journal of Medicine 
Review of Economic Studies  Psychology 
Review of Economics and Statistics Behavioral Neuroscience   

Developmental Psychology   
Journal of Abnormal Psychology   
Journal of Comparative Psychology   
Journal of Consulting and Clinical Psychology   
Journal of Counseling Psychology  
Journal of Educational Psychology  
Journal of Experimental Psychology: Animal Behavior 
Processes 
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Journal of Experimental Psychology: General  

  Journal of Personality and Social Psychology  

 

We extract reference lists of citing papers using Scopus. Publication types, number of references 
and ageing are closely related (Chi, 2019). We therefore limit our study to include only journal 
articles. The publication year of each reference in all articles published in the 42 included journals 
from 2010 to 2019 are extracted, and the total number of references is counted in order to be 
able to compute the share of recent references. Only references with information on publication 
year are counted to avoid bias from missing data. 

Next, we define and compute the proportion of recent references. We operate with two citation 
windows. The first window is inspired by the so-called immediacy index suggested by De Solla 
Price (1986). Acknowledging that windows of varying length may be used and that the specific 
choice may seem arbitrary, De Solla Price (1986, p. 165) argued that “It seems to me quite 
reasonable to take as a valid measure the proportion of the references that are to the last five 
years of literature”. We therefore follow De Solla Price’s argument, and operate with a five year 
citation window. An example could be immediacy effect calculated for a journal article published 
in 2019. The proportion of recent references is calculated as references published in 2015-2019 
divided by the total number of references. In the definition of a 5-year immediacy effect we 
include publications in press, submitted manuscripts and forthcoming publications. 
Consequently, in our example of a 5-year immediacy effect calculated for a publication in 2019, 
the proportion of recent references is calculated as references published in 2015-2020 (including 
forthcoming publications without a publication year) divided by the total number of references. 
The second citation window is limited two years. An example could be immediacy effect 
calculated for a journal article published in 2017. The proportion of recent references is 
calculated as references published in 2016-2018 (including forthcoming publications without a 
publication year) divided by the total number of references. Working with two different citation 
windows allow us to test the hypothesis using both, as one may provide a better fit than the 
other. 

Finally, we analyze the proportion of recent references as a function of the length of the 
reference lists. We compute simple linear regressions to predict the share of recent references 
based on the number of references.  

 

3. Results 

First of all, the development over time in the average age of cited references needs to be 
considered. The accelerated pace of scientific development has been held responsible for 
scientific literature becoming obsolete more rapidly (Price, 1965). However, in his analytical 
paper Egghe (2010) argues that the growing citation network results in increasing average and 
median reference age. He states that: “growing sets of recent literature become older when time 
passes so that there are also more and more older articles that can be cited” (Egghe, 2010, 243). 
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Larivière et al. (2008) demonstrate the increasing shares of reference lists going to literature older 
than 5 years since 1950 empirically. Similarly, they find that the median age of cited literature has 
increased since the mid-1970s. Verstak et al. (2014) confirms the results by Larivière et al. (2008) 
using Google Scholar data. Lercher and Smolinsky (2016) find that not all journals within a field 
follow the overall trend of increasing use of older literature.  

Egghe (2010) argues that the decreasing Price index vales over time does not depend on the 
length of the cited period and even a 20 year-period would be enough to detect the tendency. In 
this case we are studying a ten-year period and normalisation is necessary if Price index vales are 
steadily decreasing during the examined time period. Figure 1 provides an overview of the mean 
5-year immediacy effect within the five fields. Journals have been combined into field sets to 
allow for analyses of the development over time. 

 

Figure 1. Mean 5-year immediacy effect. 

 

Figure 1 clearly shows that the mean 5-year immediacy effects are very stable over time. The 
share of recent references in the five fields all appear to be very stable during the 10-year period 
of investigation. Consequently, the citation practices within fields clearly define these fields, and 
there is no indication of these citation practices to be converging over time. Adding a time 
variable to our analyses confirmed our assumption as the coefficients are not noticeably affected 
by added the time variable. The analyses are available in appendix 1 and 2. Following this, there 
is no need to normalize for development over time in the further analyses. 

An overview of the estimates from regressions of references from the last 5 years on the total 
number of references is provided in table 2. Using New England Journal of Medicine as an 
example, the table is read as follows: A significant regression equation was found (F(1,3931)= 
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405.291, p < 0.001), with an R2 of 0.093. The predicted share of recent articles is equal to 0.682 - 
0.005 * (number of references). On average, the share of recent articles decreased 0.005 for each 
extra reference in the reference list. Consequently, the model predicts that with 30 references the 
predicted share of recent references is 0.53. Similarly, the model predicts that with 40 references 
the predicted share of recent references is 0.48. The linear regression model shows a statistically 
significant relationship between the share of recent references and the number of references. 
However, the size of the effect can be described as marginal. The relatively small effects of the 
share of recent references are also visible in the low R2 values. In the case of New England 
Journal of Medicine, the percentage of the response variable variation that is explained by a 
linear model is only 9.2% indicating that the model explains little of the variability of the 
response data around its mean. Obviously, there are many factors influencing reference lists and 
focusing on only one of these we would expect our models to explain little of the variability. 

The results of the linear regressions indicate that in most cases there was a statistically significant 
relationship between share of recent references and the number of references. Thus, in 35 out of 
the 42 journals the parameter estimate to the share of recent references was statistically 
significant at the 10 per cent level (33 out of 42 if using the 5 per cent level). The remaining 7 
journals are distributed across three fields although the majority is Economics journals. The 
coefficient is negative in the majority of linear regressions indicating that generally, an increased 
number of references predicts a decrease in the share of recent references. The few positive 
coefficients are found across different fields implying that it is not due to disciplinary differences. 

 

Table 2. Simple linear regressions to predict share of references from the last 5 years  

  N F p R2 Intercept Coefficient  
to number of 
references 

Medicine 
      

Annals of Internal Medicine 1368 124.9 <0.001 0.084 0.277 -0.0008 
BMJ 3862 505.72 <0.001 0.116 0.65 -0.004 
Journal of the American Medical Association 2104 79.567 <0.001 0.036 0.523 -0.0022 
The Lancet 2106 11.33 <0.001 0.005 0.447 0.0008 
New England Journal of Medicine 3933 405.29 <0.001 0.093 0.628 -0.005 
Psychology 

      

Behavioral Neuroscience  710 8.453 <0.01 0.012 0.286 -0.0005 
Developmental Psychology  1962 24.774 <0.001 0.014 0.257 -0.0006 
Journal of Abnormal Psychology  849 14.553 <0.001 0.017 0.312 -0.0007 
Journal of Comparative Psychology  424 11.125 <0.001 0.026 0.256 -0.0007 
Journal of Consulting and Clinical Psychology  925 7.859 <0.01 0.008 0.286 -0.0005 
Journal of Counseling Psychology 558 17.273 <0.001 0.03 0.311 -0.0008 
Journal of Educational Psychology 734 16.682 <0.001 0.022 0.243 -0.0005 
Journal of Experimental Psychology: Animal 
Behavior Processes 

353 0.135 0.713 0 0.209 -0.0001 
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Journal of Experimental Psychology: General  959 31.485 <0.001 0.032 0.286 -0.0007 
Journal of Personality and Social Psychology  1178 11.346 <0.001 0.01 0.243 -0.0003 
Economics 

      

American Economic Review  892 16.224 <0.001 0.018 0.346 -0.0009 
Econometrica  595 2.621 0.106 0.004 0.283 -0.0004 
International Economic Review  545 0.041 0.839 0 0.173 0 
Journal of Economic Theory   1189 1.301 0.254 0.001 0.219 -0.0003 
Journal of Political Economy   397 7.985 <0.01 0.02 0.262 -0.0008 
Quarterly Journal of Economics  397 26.096 <0.001 0.062 0.424 -0.0018 
Review of Economic Studies  526 1.857 0.174 0.004 0.25 -0.0004 
Review of Economics and Statistics 760 24.328 <0.001 0.031 0.247 -0.0013 
Biomedical Engineering 

      

Annals of Biomedical Engineering 2162 12.028 <0.001 0.006 0.287 0.0005 
Biomaterials 7687 69.211 <0.001 0.009 0.472 -0.001 
IEEE Transactions on Biomedical 
Engineering 

3239 26.967 <0.001 0.008 0.345 -0.0008 

IEEE Transactions on Medical Imaging  2055 0.115 0.734 0 0.352 0 
Journal of Biomechanics 4708 23.643 <0.001 0.005 0.302 -0.0006 
Physics in Medicine and Biology 5384 55.721 <0.001 0.01 0.399 -0.001 
Medical Engineering & Physics  1720 10.812 <0.01 0.006 0.29 -0.0008 
Journal of Biomechanical Engineering 1520 8.933 <0.01 0.006 0.281 -0.0005 
Proceedings of the Institution of Mechanical 
Engineers, Part H: Journal of Engineering in 
Medicine 

953 0.397 0.529 0 0.258 0.0002 

Library and Information Science 
      

Data Technologies and Applications 237 16.586 <0.001 0.066 0.506 -0.0026 
Electronic Library 571 21.327 <0.001 0.036 0.416 -0.0021 
Information Processing & Management  797 3.278 <0.1 0.004 0.298 0.0004 
Information Technology and Libraries  140 3.127 <0.1 0.022 0.583 -0.0021 
Journal of Documentation 595 9.092 <0.05 0.123 0.318 -0.0008 
Journal of Information Science 571 8.806 <0.05 0.015 0.375 -0.0011 
Journal of the Association for Information 
Science and Technology 

1678 105.88 <0.001 0.059 0.393 -0.0018 

Library & Information Science Research  326 11.226 <0.001 0.033 0.351 -0.0014 
Library Resources & Technical Services 109 11.074 <0.05 0.094 0.55 -0.0047 
Scientometrics 2891 197.17 <0.001 0.064 0.432 -0.0019 

 

Similarly, simple linear regressions were calculated to predict share of references from the last 2 
years based on the number of references. The results are available in table 3. Again using New 
England Journal of Medicine as an example, the table is read as follows: A significant regression 
equation was found (F(1,3931)= 581.803, p < 0.001), with an R2 of 0.129. The predicted share of 
recent articles is equal to 0.485 - 0.006 * (number of references). On average, the share of recent 
articles decreased 0.006 for each extra reference. Consequently, the model predicts that with 30 
references the predicted share of recent references is 0.31, while for an article with 40 references 
the predicted share of recent references is only 0.25. As in the case with the 5-year immediacy 
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effect the 2-year immediacy effect, the R-squared is low and the coefficient to number of 
references likewise. 

Overall, he results of the linear regressions show that in 36 out of the 42 journals the estimated 
relationship between the share of recent references and the total number of references was 
statistically significant at the 10 per cent level (33 out of 42 when using the 5 per cent level). The 
remaining 6 journals are distributed across four fields. Again, we find that the coefficients are 
negative in the majority of linear regressions indicating that generally, an increased number of 
references predicts a decrease in the share of recent references when using the 2-year immediacy 
effect. 
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Table 3. Simple linear regressions to predict share of references from the last 2 years  

  N F p R2 Intercept Coefficient  
to number 
of 
references 

Medicine 
      

Annals of Internal Medicine 1368 187.25 <0.001 0.121 0.436 -0.0034 
BMJ 3862 690.31 <0.001 0.151 0.515 -0.0049 
Journal of the American Medical Association 2104 92.69 <0.001 0.042 0.347 -0.0021 
The Lancet 2106 1.891 0.169 0.005 0.447 0.0008 
New England Journal of Medicine 3933 581.8 <0.001 0.129 0.485 -0.0059 
Psychology 

      

Behavioral Neuroscience  710 10.812 <0.01 0.015 0.156 -0.0004 
Developmental Psychology  1692 19.831 <0.001 0.012 0.119 -0.0004 
Journal of Abnormal Psychology  849 20.473 <0.001 0.024 0.172 -0.0006 
Journal of Comparative Psychology  424 15.608 <0.001 0.036 0.142 -0.0006 
Journal of Consulting and Clinical Psychology  925 9.25 <0.01 0.01 0.146 -0.0004 
Journal of Counseling Psychology 558 20.917 <0.001 0.036 0.171 -0.0007 
Journal of Educational Psychology 734 17.024 <0.001 0.023 0.108 -0.0035 
Journal of Experimental Psychology: Animal 
Behavior Processes 

353 0.0111 0.916 0 0.106 -0.00002 

Journal of Experimental Psychology: General  959 22.648 <0.001 0.023 0.142 -0.0004 
Journal of Personality and Social Psychology  1178 19.095 <0.001 0.016 0.125 -0.0003 
Economics 

      

American Economic Review  892 20.885 <0.001 0.023 0.196 -0.0008 
Econometrica  595 9.948 <0.01 0.016 0.176 -0.0006 
International Economic Review  545 0.69 0.407 0.001 0.075 -0.0001 
Journal of Economic Theory   1189 1.92 0.166 0.002 0.117 -0.0002 
Journal of Political Economy   397 10.3 <0.01 0.025 0.135 -0.0007 
Quarterly Journal of Economics  397 25.636 <0.001 0.061 0.254 -0.0014 
Review of Economic Studies  526 3.37 <0.1 0.006 0.124 -0.0004 
Review of Economics and Statistics 760 16.237 <0.001 0.021 0.087 -0.0006 
Biomedical Engineering 

      

Annals of Biomedical Engineering 2161 10.738 <0.01 0.005 0.14 0.0003 
Biomaterials 7687 61.442 <0.001 0.008 0.264 -0.0007 
IEEE Transactions on Biomedical 
Engineering 

3239 21.456 <0.001 0.007 0.169 -0.0005 

IEEE Transactions on Medical Imaging  2055 0 0.997 0 0.175 0 
Journal of Biomechanical Engineering 1520 9.223 <0.01 0.006 0.142 -0.0004 
Journal of Biomechanics 4708 27.049 <0.001 0.006 0.16 -0.0005 
Medical Engineering & Physics  1720 6.498 <0.01 0.004 0.13 -0.0004 
Physics in Medicine and Biology 5384 37.722 <0.001 0.007 0.219 -0.0007 
Proceedings of the Institution of Mechanical 
Engineers, Part H: Journal of Engineering in 
Medicine 

953 0.583 0.445 0 0.125 -0.0001 

Library and Information Science 
      

Data Technologies and Applications 237 15.738 <0.001 0.063 0.284 -0.0021 
Electronic Library 571 12.303 <0.001 0.021 0.178 -0.0012 
Information Processing & Management  797 5.95 <0.05 0.007 0.113 0.0004 
Information Technology and Libraries  140 3.127 <0.1 0.022 0.357 -0.002 
Journal of Documentation 595 19.174 <0.001 0.031 0.18 -0.0008 
Journal of Information Science 571 6.017 <0.05 0.011 0.178 -0.0007 
Journal of the Association for Information 
Science and Technology 

1678 88.908 <0.001 0.05 0.195 -0.001 

Library & Information Science Research  326 8.248 <0.05 0.025 0.17 -0.0009 
Library Resources & Technical Services 109 3.873 <0.1 0.035 0.317 -0.0026 
Scientometrics 2891 165.78 <0.001 0.054 0.251 -0.0014 
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In both tables it is evident that the effect of the length of the reference list on the share of recent 
references is relatively small for all the journals. However, an interesting observation is that the 
intercept varies considerably across fields. In all linear regression models, the intercept is defined 
as the mean of the response, when the predictor equals 0. Consequently, the intercept allows us 
to see field specific differences. Figure 1 clearly confirms the field differences seen in the 
intercepts of the linear regressions. In Medicine the mean 5-year immediacy effect is 
approximately 0.45 indicating that almost half of the references in articles in Medicine is 
published in the last 5 years. As a contrast, in Psychology the mean 5-year immediacy effect is 
approximately 0.10-0.15. In Economics the mean 5-year immediacy effect is approximately 0.25 
whereas in Biomedical Engineering and Library and Information Science the mean 5-year 
immediacy effect is 0.30-0.40.  

 

4. Discussion 

Scientific hypotheses are either ideographic or nomothetic. An ideographic hypothesis is an assertion 
concerning a single occurrence whereas nomothetic hypotheses are assertions regarding general 
connections. Further, nomothetic hypotheses are either deterministic or probabilistic. A deterministic 
hypothesis makes the claim that the proposed assertion will apply in all cases. In contrast, a 
probabilistic hypothesis claims that the proposed assertion will be more likely to apply. 

The citing to show-off hypothesis is a nomothetic and probabilistic hypothesis. This is evident 
from the way it was expressed by its creators: 

“the author likes to show how up to date he is and will adapt his paper to refer to the latest output 
of a contemporary, even if it might not have merited reference when seen in greater perspective” (Line 
and Sandison, 1974, p. 313) 

“Many authors also try to be fashionable by referring to the latest news within a field regardless of 
its relevance” (Seglen, 2001, p. 28). 

As noted by White (2009, p. 253) critics of citation analysis often “take this position without 
producing even anecdotal evidence for it. They can do this because they write essentially as 
satirists, relying on every academic’s stock of cynicism for assent. But they give no hard data”. 
Obviously, anecdotal evidence is not what is required when dealing with a nomothetic and 
probabilistic hypothesis like the citing to show-off hypothesis. Instead, a statistically 
representative sample of the larger population (authors) needs to be drawn and analysed 
rigorously to check if authors generally tend to over-cite recently published references to the 
extent stated by the hypothesis. Our study used journals from five fields to examine the 
hypothesis. The results, however, fail to document a large tendency to over-cite recent 
references. On the contrary, when authors display selective referencing behavior, references to 
recent literature tend to be only marginally increased, and some results even display the opposite 
tendency (marginally over-citing older literature). Thus, we are unable to demonstrate the citing 
to show-off hypothesis empirically. 
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Moed and Garfield (2004) did not take into account the age distribution of cited references, but 
they did propose that a follow-up study could categorize references into age groups. Thus, also 
in this respect, our study finds inspiration in their work. However, contrary to their findings, 
that, references to ‘authoritative’ documents are dropped more readily than other types, we actually found a 
slight tendency to over-cite recent literature in short reference lists - however far from the 
quantity proposed by the citing to show-off hypothesis. The reason for this may very well be that 
no matter the length of the reference list, an author will need to make a case for the relevancy of 
his/her work. Typically, this is done in the introduction of the article where the author will 
describe the current situation of that area of study and review items of previous research (Swales, 
1990). Using the terminology of Gilbert (1977), such references are both relevant and valuable, 
and thus not there just for display. Yet, the references will figure in the reference list and thus 
take up relatively more space in shorter reference lists compared to longer reference lists.   

That we are not able to document a large tendency to over-cite recent references does not imply 
that authors never select a recent reference just for display. But it severely questions the idea that 
authors generally cite recent references regardless of their relevance. If one could find a paper 
heavy with recent references, one could of course formulate an ideographic hypothesis stating 
that in this particular paper, the author is mainly citing to show-off. A thorough reading of the 
paper might even verify it. Still, it would not substantiate the nomothetic citing to show-off 
hypothesis. Moreover, it would not disprove citation analysis as a valid research method. As 
noted by Small (1987, p. 339), “the issue is not whether we can rely on reference lists in 
individual cases as complete sets of influences (we cannot), but rather whether references can be 
used statistically, in the aggregate, as an indicator of influence”. In statistics, this is known as the 
law of large numbers, a theorem that asserts that as the number of identically distributed randomly 
generated variables increases, the sample mean approaches the theoretical mean. Thus, because 
citation analysts base their research on large samples, irregularities is not a problem: 

”Citation anomalies have little effect - they are like random noise in the presence of strong repetitive 
signals” (Cawkell, 1976, p. 3).  

Critics of citation analysis have acknowledged the law of large numbers idea. Nevertheless, they 
discredit it as a practical safeguard for citation analysis. In a letter exchange between Eugene 
Garfield (1997) and Michael MacRoberts, the latter concluded: 

“There seems to be only one point of disagreement between us. Gene thinks that biased citing is 
random and I think it is nonrandom […]. Otherwise as far as I can tell, Gene and I basically 
agree” (MacRoberts, 1997, p. 963). 

Such non-random or systematic biases in citing would surely undermine the law of large 
numbers idea. No matter the size of the data set, the bias would remain. Citing to show-off is 
claimed to be a basic and systematic trait in authorship. We would therefore expect to find a 
much higher proportion of references to recent literature in shorter reference lists compared to 
longer reference lists. Yet, our results failed to document such tendencies. In other words, our 
results do not support the claim about systematic biases in citing. 
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Focusing on the fraction of references to recently published literature, our results show stable 
differences between fields. De Solla Price (1965) argued that networks of scientific papers that 
are linked, or knitted together by citations, reveal either the research front, which builds on very 
recent work, or taxonomic subjects, which are tied into the eternal record of human knowledge. 
When defining the research front to five years, our results reveal that the fraction of recent 
references varies between 10 to almost 50 percent, with quite stable numbers over the ten-year 
period (2010-2019). This, however, does not mean that the research front is significantly 
bigger/smaller in some fields. It only shows the level of obliteration. If we had operated with a 
longer timeframe, we would probably have found a more evenly distribution of “recent 
references” between fields. A follow-up study of the citing to show-off hypothesis could 
therefore test its proposal using different timeframes for different fields. It might be “flashy” to 
cite a bit older literature in fields with a longer obliteration period compared to fields with 
shorter obliteration periods.  

 

5. Conclusion 

In the bibliometrics literature numerous hypotheses exist regarding biased citation practices. 
Questionable motives for reference selection have been suggested including the claim that 
authors tend to cite recent papers in order to show how up to date the author is regardless of the 
relevance of the reference. In this study, we have explored the claim that authors tend to cite 
recent literature in order to show-off by analysing the reference lists of almost 65,000 journal 
articles, published in 42 journals, representing five different fields. 

The results of the linear regressions indicate that in most cases there was a statistically significant 
relationship between share of recent references and the number of references. Yet, our results 
show that when authors display selective referencing behaviour, references to recent literature 
tend to be only marginally increased, and some results even display the opposite tendency 
(marginally over-citing older literature). Thus, studying the proportion of recent references as a 
function of the length of the reference lists in these articles failed to document a systematic 
tendency to over-cite recent references. Consequently, this examination of the claim that authors 
tend to cite recent literature in order to show-off does not render support for the hypothesis. 
Furthermore, our results show stable differences between fields. 

This study gives rise to a discussion of citation behaviour and whether we can rely on reference 
lists for analyses. More specifically, this paper argues that questionable motives for reference 
selection in the form of citing recent papers as show-off cannot be confirmed empirically in this 
study, indicating that bias caused by this questionable motive for reference selection is not 
detectable. 
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Appendix 1. Simple linear regressions to predict share of references from the last 5 years  

  N F p R2 Intercept Coefficient  Coefficient  
to year to number of 

references 
Medicine 

     
 

 

Annals of Internal Medicine 1368 81.49 <0.001 0.0107 -4.95 0.003 -0.001 
BMJ 3862 328.3 <0.001 0.145 -30.37 0.015 -0.0041 
Journal of the American Medical 
Association 

2104 40.08 <0.001 0.037 2.899 -0.001 -0.0022 

The Lancet 2106 6.265 <0.05 0.006 3.86 -0.002 0.0008 
New England Journal of Medicine 3933 205.7 <0.001 0.095 7.102 -0.003 -0.0050 
Psychology 

     
 

 

Behavioral Neuroscience  710 10.771 <0.001 0.030 13.46 -0.007 -0.0005 
Developmental Psychology  1992 12.509 <0.001 0.015 -0.702 0.0005 -0.0006 
Journal of Abnormal Psychology  849 8.849 <0.001 0.020 -5.009 0.0026 -0.0007 
Journal of Comparative Psychology  424 6.711 <0.05 0.031 6.603 -0.0032 -0.0007 
Journal of Consulting and Clinical 
Psychology  

925 4.834 <0.05 0.010 -3.476 0.002 -0.0005 

Journal of Counseling Psychology 558 8.621 <0.001 0.03 0.249 0.000 -0.0008 
Journal of Educational Psychology 734 17.626 <0.001 0.046 10.91 -0.005 -0.0004 
Journal of Experimental Psychology: 
Animal Behavior Processes 

353 0.485 0.6 0.003 -3.872 0.002 -0.0002 

Journal of Experimental Psychology: 
General  

959 20.153 <0.001 0.040 9.231 -0.004 -0.0007 

Journal of Personality and Social 
Psychology  

1178 30.299 <0.001 0.049 14.214 -0.007 -0.0002 

Economics 
     

 
 

American Economic Review  892 9.880 <0.001 0.021 -6.075 0.0031 -0.0010 
Econometrica  595 2.622 <0.1 0.009 0.644 -0.0032 -0.0003 
International Economic Review  545 1.312 0.269 0.005 5.628 -0.003 0.0001 
Journal of Economic Theory   1189 2.325 <0.1 0.004 5.375 -0.0026 -0.0002 
Journal of Political Economy   397 20.426 <0.001 0.093 22.545 -0.0111 -0.0005 
Quarterly Journal of Economics  397 14.489 <0.001 0.069 9.261 -0.0044 -0.0017 
Review of Economic Studies  526 7.991 <0.001 0.030 13.018 -0.0063 -0.0000 
Review of Economics and Statistics 760 13.315 <0.001 0.034 -4.597 0.0024 -0.0013 
Biomedical Engineering 

     
 

 

Annals of Biomedical Engineering 2162 6.523 <0.05 0.006 2.980 -0.0013 0.0005 
Biomaterials 7687 40.398 <0.001 0.010 5.577 -0.0025 -0.0008 
IEEE Transactions on Biomedical 
Engineering 

3239 40.569 <0.001 0.024 14.71 -0.0071 -0.0005 

IEEE Transactions on Medical Imaging  2055 4.149 <0.05 0.004 -6.678 0.0035 0.0000 
Journal of Biomechanical Engineering 1520 23.304 <0.001 0.030 15.283 -0.0075 -0.0003 
Journal of Biomechanics 4708 34.175 <0.001 0.014 10.110 -0.0049 -0.0005 
Medical Engineering & Physics  1720 6.029 <0.05 0.007 3.130 -0.0014 -0.0008 
Physics in Medicine and Biology 5384 61.114 <0.001 0.022 12.820 -0.0062 -0.0008 
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Proceedings of the Institution of 
Mechanical Engineers, Part H: Journal of 
Engineering in Medicine 

953 3.873 <0.05 0.008 9.909 -0.0048 0.0001 

Library and Information Science 
     

 
 

Data Technologies and Applications 237 11.203 <0.001 0.087 25.31 -0.0123 -0.0020 
Electronic Library 571 11.100 <0.001 0.038 6.408 -0.0030 -0.0020 
Information Processing & Management  797 24.233 <0.001 0.058 -27.29 0.0137 -0.0001 
Information Technology and Libraries  140 3.470 <0.05 0.048 27.75 -0.013 -0.0017 
Journal of Documentation 595 5.220 <0.05 0.017 6.147 -0.003 -0.0007 
Journal of Information Science 571 8.016 <0.001 0.027 14.216 -0.007 -0.0011 
Journal of the Association for Information 
Science and Technology 

1678 93.233 <0.001 0.100 27.290 -0.013 -0.0017 

Library & Information Science Research  326 7.086 <0.001 0.042 11.712 -0.0056 -0.0013 
Library Resources & Technical Services 109 5.485 <0.05 0.094 0.607 -0.0000 -0.0047 
Scientometrics 2891 98.635 <0.001 0.064 1.466 -0.0005 -0.0019 

 

Appendix 2. Simple linear regressions to predict share of references from the last 2 years  

  N F p R2 Intercept Coeffic
ient  

Coefficient  

to year to number 
of references 

Medicine 
     

 
 

Annals of Internal Medicine 1368 32.76 <0.001 0.046 -9.01 0.005 -0.0019 
BMJ 3862 427.4 <0.001 0.181 -33.24 0.017 -0.0051 
Journal of the American Medical Association 2104 46.64 <0.001 0.043 2.481 -0.001 -0.0021 
The Lancet 2106 1.483 0.227 0.001 3.177 -0.001 0.0003 
New England Journal of Medicine 3933 292.3 <0.001 0.129 4.773 -0.002 -0.0060 
Psychology 

     
 

 

Behavioral Neuroscience  710 12.738 <0.001 0.035 10.09 -0.005 -0.0004 
Developmental Psychology  1692 13.763 <0.001 0.016 -3.603 0.0018 -0.0004 
Journal of Abnormal Psychology  849 18.079 <0.001 0.041 -8.869 0.0045 -0.0007 
Journal of Comparative Psychology  424 7.788 <0.001 0.036 0.338 -0.000 -0.0006 
Journal of Consulting and Clinical Psychology  925 5.892 <0.05 0.013 -3.159 0.0016 -0.0004 
Journal of Counseling Psychology 558 10.440 <0.001 0.036 0.139 0.0000 -0.0007 
Journal of Educational Psychology 734 14.141 <0.001 0.037 5.458 -0.0027 -0.0003 
Journal of Experimental Psychology: Animal 
Behavior Processes 

353 1.541 0.216 0.008 -5.303 0.0027 -0.0000 

Journal of Experimental Psychology: General  959 11.942 <0.001 0.024 2.518 -0.0012 -0.0004 
Journal of Personality and Social Psychology  1178 28.254 <0.001 0.046 8.655 -0.0042 -0.0002 
Economics 

     
 

 

American Economic Review  892 22.667 <0.001 0.049 -12.12 0.0061 -0.0009 
Econometrica  595 4.969 <0.01 0.017 0.419 -0.0001 -0.0006 
International Economic Review  545 1.905 0.150 0.007 3.405 -0.0017 -0.0000 
Journal of Economic Theory   1189 1.738 0.176 0.003 2.595 -0.0012 -0.0002 
Journal of Political Economy   397 31.727 <0.001 0.139 20.10 -0.0099 -0.0004 
Quarterly Journal of Economics  397 15.098 <0.001 0.071 8.944 -0.0040 -0.0012 
Review of Economic Studies  526 10.910 <0.001 0.040 10.126 -0.0050 -0.0001 
Review of Economics and Statistics 760 17.284 <0.001 0.044 -7.101 0.0036 -0.0006 
Biomedical Engineering 

     
 

 

Annals of Biomedical Engineering 2161 5.418 <0.01 0.005 0.649 -0.0003 0.0003 
Biomaterials 7687 44.201 <0.001 0.011 6.465 -0.0031 -0.0005 
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IEEE Transactions on Biomedical 
Engineering 

3239 51.104 <0.001 0.031 12.737 -0.0062 -0.0002 

IEEE Transactions on Medical Imaging  2055 4.600 <0.05 0.004 -5.365 0.0027 0.0000 
Journal of Biomechanical Engineering 1520 19.340 <0.001 0.025 9.502 -0.0047 -0.0002 
Journal of Biomechanics 4708 27.563 <0.001 0.001 5.772 -0.0028 -0.0004 
Medical Engineering & Physics  1720 3.375 <0.05 0.004 1.008 -0.0004 -0.0004 
Physics in Medicine and Biology 5384 37.516 <0.001 0.014 7.386 -0.0006 -0.0006 
Proceedings of the Institution of Mechanical 
Engineers, Part H: Journal of Engineering in 
Medicine 

953 2.723 <0.1 0.006 5.272 -0.0026 -0.0001 

Library and Information Science 
     

 
 

Data Technologies and Applications 237 9.223 <0.001 0.073 14.48 -0.0071 -0.0017 
Electronic Library 571 7.756 <0.001 0.027 -7.789 0.0041 -0.0013 
Information Processing & Management  797 41.94 <0.001 0.010 -24.36 0.0122 -0.0000 
Information Technology and Libraries  140 1.553 0.215 0.022 -0.403 0.0004 -0.002 
Journal of Documentation 595 9.756 <0.001 0.032 2.467 -0.0011 -0.0008 
Journal of Information Science 571 18.032 <0.001 0.060 20.745 -0.0102 -0.0005 
Journal of the Association for Information 
Science and Technology 

1678 111.88 <0.001 0.118 25.274 -0.0125 -0.001 

Library & Information Science Research  326 4.141 <0.05 0.025 -0.953 0.0006 -0.0009 
Library Resources & Technical Services 109 2.498 <0.1 0.045 15.795 -0.0077 -0.0027 
Scientometrics 2891 85.014 <0.001 0.055 -3.883 0.0021 -0.0014 

 


