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Inter-disciplinary collaboration is a major goal in research policy. This study uses citation analysis to examine diverse subjects in the Web of Science and Scopus to ascertain whether, in general, research published in journals classified in more than one subject is more highly cited than research published in journals classified in a single subject. For each subject the study divides the journals into two disjoint sets called Multi and Mono: Multi consists of all journals in the subject and at least one other subject, whereas Mono consists of all journals in the subject and in no other subject. The main findings are: (a) For social science subject categories in both the Web of Science and Scopus, the average citation levels of articles in Mono and Multi are very similar, and (b) For Scopus subject categories within Life Sciences, Health Sciences, and Physical Sciences, the average citation level of Mono articles is roughly twice that of Multi articles. Hence one cannot assume that, in general, multi-disciplinary research will be more highly cited, and the converse is probably true for many areas of science. A policy implication is that, at least in the sciences, multi-disciplinary researchers should not be evaluated by citations on the same basis as mono-disciplinary researchers.

Introduction

The beliefs that inter-disciplinary collaboration is conducive to quality in research and that some problems are too complex to be solved in a single discipline underlie the recent policy goal of encouraging collaboration between researchers in different disciplines, especially as part of modern applied inter-disciplinary “Mode 2” research (Gibbons, Limoges, Nowotny, Schwartzman, Scott, & Trow, 1984). One perceived advantage of Mode 2 research is that it opens knowledge production to a wide range of influences (Leydesdorff & Etzkowitz, 2001).

Inter-disciplinarity has been encouraged in science policy both by creating multi-disciplinary centres and units and by funding multi-disciplinary research projects (Bordons, Zulueta, Romero, & Barrigon, 1999). Many science policy documents express high expectations of the benefits of inter-disciplinary research (Rinia, Van Leeuwen, Bruins, Van Vuren, & Van Raan, 2002a). There has recently been a sharp rise in the number of policies and the amount of funding aimed at promoting cross-disciplinary collaboration between different fields, leading to claims that cross-disciplinarity has become the 'mantra of science policy' since the mid 1990s (Rafols & Meyer, 2007). See Moed (2005) for an example of a national Research Council seeking to stimulate trans-disciplinary research.

Recent years have also seen an increase in the use of citations for research evaluation, including in the U.K. after the 2007 Research Assessment Exercise (RAE) (http://www.hefce.ac.uk/research/assessment/faq/, accessed March 4, 2008). Previous U.K. RAEs have recognised worries from multi-disciplinary researchers about the fairness of discipline-based peer evaluations of their work (RAE, 2004, paragraph 12) and hence it is increasingly important to understand the relationship between multi-disciplinarity and citation levels so that multi-disciplinary researchers are not unfairly disadvantaged – or advantaged – by citation-based metrics.

The purpose of the current paper is to examine the extent to which the level of disciplinarity correlates with citation. Specifically, for diverse subjects in science and social science, it compares the level of citation of the journals classified in more than one subject with the level of citation of the journals classified in one subject only. The rationale for this comparison is that high citation is a widely used indicator of research quality and hence one may expect, in general, multi-disciplinary research to be more highly cited than mono-disciplinary research. Indeed, this seems to be the case in library and information science, at least for highly cited articles (see below).Inter-disciplinary research can be regarded as the amalgamation of different fields into a new field, whereas multi-disciplinary research may be regarded as dealing with the same problem area from different disciplinary viewpoints. As this is a macro-level investigation, it does not investigate the extent to which the articles in the journals can be classified as inter-disciplinary research or multi-disciplinary research; it examines the subject classifications of the journals.

Related research

Inter-disciplinarity is now considered to be essential for the advance of science (Bordons, Zulueta, Romero, & Barrigon, 1999) and several articles have analysed the perceived link between inter-disciplinarity and research quality. Suggested benefits of collaboration across discipline boundaries include: (a) Bringing multiple perspectives to bear on a problem, (b) Merging knowledge across disciplinary boundaries, and (c) Creating ways to address problems that cut across traditional fields of research (Haythornthwaite, 2006). Furthermore, inter-disciplinarity is considered the most effective way of addressing practical research topics (Morillo, Bordons, & Gomez, 2003).
Amongst previous quantitative investigations of disciplinarity, more than 25 years ago Le Pair (1980) examined the relationship between field mobility and the mutual influencing of different disciplines. One of the earliest citation analyses of inter-disciplinarity, that of Porter and Chubin (1985), found that citations across broad disciplinary categories were rare, although this has probably since changed. More recent investigations have obtained a number of qualitative findings. These include: (a) A few journals are mainly responsible for the cross-disciplinary citing of information science by communication (Borgman & Rice, 1992), (b) The level of inter-disciplinary varies considerably between disciplines (Qin, Lancaster, & Allen, 1997), and (c) Articles drawing information from a more diverse set of journals are cited particularly highly (Steele & Stier, 2000). Some large-scale research into inter-disciplinary citations has shown that these tend to occur later than citations within the same discipline, with the exception of a few disciplines (Rinia, Van Leeuwen, Bruins, Van Vuren, & Van Raan, 2001).

 Citation analysis has been a useful tool for investigating disciplinarity, particularly in the context of examining the patterns of inter-disciplinarity in various fields (e.g., Herring, 1999; Pierce, 1999; Van Leeuwen & Tijssen, 2000; Rinia, Van Leeuwen, Bruins, Van Vuren, & Van Raan, 2002a; Rinia, Van Leeuwen, & Van Raan, 2002b; Rafols & Meyer, 2007; Leydesdorff, 2007). Inter-disciplinarity is widespread in the sense that 25% of Web of Science (WoS) journals are classified in more than one discipline (Rinia, et al., 2002a); for Scopus 27.3% of all articles in Medicine journals (the category with most articles) published before 2007 were classified in more than one subject. Nevertheless, few previous papers have investigated how citation levels vary with disciplinarity and there is no clear overall pattern. A study of highly cited articles in ‘Information Science and Library Science’ (IS&LS) found almost all articles to be in multiple WoS subject categories, whereas only 51% of all articles in IS&LS were also in another category (Levitt & Thelwall, in press). Another study included relevant data but did not directly address the issue for Information Systems research (Chan, Kim, & Tan, 2006). A previous study addressed the issue of whether multi-disciplinary research was better than mono-disciplinary research, using the case of physics in Dutch universities, and finding slightly fewer citations per paper for multi-disciplinary research (Rinia, et al., 2002a).

Research questions

This paper compares for different time periods, subjects and databases the citation level of multi-disciplinary journals with those of mono-disciplinary journals in order to address the following research questions on the relationship between level of citation and level of disciplinarity:
1. Are multi-disciplinary journals in science and the social sciences on average more highly cited than mono-disciplinary journals?

2. Has the citation level of multi-disciplinary journals in the social sciences relative to mono-disciplinary journals changed over time?

3. Is the citation level of the journals in a combination of two subjects related to the citation levels of the journals in the component subjects?

The citation level of a journal is defined as the average level of citation of all its articles. Although both sciences and social sciences are investigated, because of practical limitations the sciences are not analysed in as much detail as the social sciences.

Methods

The research questions are investigated by comparing, for diverse subjects of the WoS and Scopus databases, the citation levels of two disjoint sets of journals that together make up all journals in a subject. For each subject, one set, called ‘Mono’, consists of all journals classified solely in that subject. The other set, called ‘Multi’, consists of the remaining journals in the subject. The data was obtained via the Internet by conducting searches on the databases; the WoS searches made extensive use of the ‘Refine your results’ and ‘Citation Report’ facilities and the Scopus searches made extensive use of the ‘Refine Results’ facility and the option to sort by ‘Cited By’. 

For example, in order to obtain the h-index and average number of citations for all articles in the WoS category of ‘Economics’ for 1995, (a) Choose ‘Select a Database’ from the login page to navigate to the database options page, (b) Select ‘Web of Science’ and then ‘Change Limits and Settings’, (c) Select ‘Document Type’ and ‘Article’, (d) Select ‘Year published’ and type ‘1995’, (e) Deselect the Science Citation Index Expanded and Arts & Humanities Citation Index, (f) Click ‘Search’ to navigate to a page displaying some of the 71,841 articles that satisfy the query ‘Document Type=(Article) AND Year Published=(1995) Timespan=All Years. Databases=SSCI’, (g) Check ‘Economics’ in the ‘Subject Areas’ section and use the ‘Refine’ button to navigate to a page displaying some of the 6,607 articles that satisfy the query ‘Document Type=(Article) AND Year Published=(1995) Timespan=All Years. Databases=SSCI. Refined by: Subject Areas=(ECONOMICS)’, and (h) Select ‘Create Citation Report’ to navigate to a page containing the required data on the average number of citations per article and h-index.

Question 2 is addressed by comparing findings for two different years, and the other questions are addressed by investigating a single year. For reasons discussed below the data source for question 1 is both WoS and Scopus, for question 2 solely WoS, and for question 3 solely Scopus. Note that in the text below we capitalise the subject category names in order to differentiate between the names and the subjects that they approximately represent.

The investigation of question 1 examines two subsidiary questions to provide a broader understanding of the relationship between citation and disciplinarity:

s1 Are differences in the average level of citation between multi-disciplinary and mono-disciplinary journals dependant on the subject area (e.g., are the findings the same for subjects classified as Life Sciences, Health Sciences, Physical Sciences and Social Sciences)?

s2 Are differences in the average level of citation between multi-disciplinary and mono-disciplinary journals dependant on the data source (e.g., do the findings for Scopus differ from those for WoS)?

In order to address the research questions, the simplifying assumption is made that research published in journals categorised in more than one subject by WoS or Scopus is multi-disciplinary, whereas research published in journals that are categorised in only one subject is mono-disciplinary. This is clearly an oversimplification, not least because Bradford’s (1934) law of scattering implies that research is not always published in the core journals of a field, but also because some multi-disciplinary journals, such as Nature and Science, publish significant amounts of mono-disciplinary research (Ackerson & Chapman, 2003). Moreover, the subject categories of the two databases are optimised for information retrieval rather than scientometric evaluation, and the issue of identifying disciplines is complex and without an easy solution (Glänzel & Schubert, 2003). Nevertheless, the simplification used here seems like a reasonable method to differentiate between two sets of journals, one of which is likely to contain higher levels of inter-disciplinary research than the other. This assumption is supported by the Morillo, Bordons and Gomez (2001) study that found that a WoS subject with a high level of overlap with other subjects had proportionately more external citations than did a WoS subject with a low level of overlap with other subjects, which is suggestive of greater inter-disciplinarity. Moreover, numerous studies have found the WoS disciplinary categories to be a useful data source (Borgman & Rice, 1992; Qin, Lancaster, & Allen, 1997; Hinze, 1999; Rinia, et al., 2002a; Rinia, et al., 2002b; Eto, 2003; Morillo, Bordons, & Gomez, 2001, 2003) and they are the default data source for many research evaluation exercises, such as that proposed for the U.K. (http://www.hefce.ac.uk/research/assessment/faq/, accessed February 4, 2008).

This paper presents two citation analyses of disciplinarity. It examines disciplinarity in social science by investigating the WoS Social Science Citation Index (SSCI) and it examines disciplinarity in science and social science by investigating Elsevier’s Scopus. The reason for using both the SSCI and Scopus for investigation of disciplinarity in social science is that this enables a comparison between the WoS and Scopus subject categories. Scopus was chosen in preference to WoS for investigating disciplinarity in science, as WoS has many more science subject categories (172 compared with 21). Collectively these investigations cover 27 Scopus subjects and 28 WoS social science subjects, thereby allowing not only comparisons between subject areas (question s1) but also comparison between databases (question s2). Using Scopus and Google Scholar, in addition to WoS, would probably provide a more accurate and comprehensive picture of the citation impact than using WoS alone, however (e.g., Meho & Yang, 2007). Although Google Scholar has been found to have a higher percentage of core articles than the SSCI (Walters, 2007), Google Scholar was not investigated here because of its lack of subject categories.

The SSCI investigation examines articles published in 1986. The choice of 1986 was a matter of judgement; the earlier the publication the longer the period of citation, but the later the year of publication the more likely that the findings apply to contemporary data. The investigation of Scopus examines articles published in 1995. The year 1995 was chosen because Scopus does not provide any citation data prior to 1995. For each database this study investigates the disciplinary categories that contain the most articles because findings on larger frequencies are less likely to be spurious.

This paper uses WoS online rather than Journal Citation Reports (JCRs) to delineate WoS subject categories. As described by Levitt and Thelwall (in press), there are advantages in using the WoS subject categories to delineate a subject category. In particular: (a) WoS can be used for every year whereas JCRs are only available online for recent years (currently 2000 to 2006), and (b) The delineation using the JCRs was found to be a subset of that using WoS (for 2000-2006 the delineation of IS&LS using WoS contained ten more journals than that using the JCRs). 

This paper uses two indicators to compare the level of citations of disciplines; the mean number of citations per article, and the Normalised Hirsch Index derived from the Hirsch Index. The Hirsch Index (Hirsch, 2005) is defined to be the largest number h of documents that are cited h or more times. This has become accepted as a reasonable indicator of the impact of a body of work (e.g., Cronin & Meho, 2006; Oppenheim, 2007). Hirsch indexes are quick to calculate for WoS and Scopus as both databases allow articles to be ranked in decreasing order of citation. However one problem with comparing Hirsch indexes is that they do not adjust for the number of documents investigated and so the Normalised Hirsch Index was defined in order to overcome this problem. The Normalised Hirsch Index (Levitt & Thelwall, 2007) for a set of documents is defined by 

hnorm = 100 h2 / n
where h and n are the h-index and number of documents of the set. The Normalised Hirsch Index (hnorm) is useful for comparing the citation levels of disciplines because Scopus does not provide data on the average number of citations per article (i.e., the more standard impact indicator). For the Web of Science it is useful to supplement the average number of citations per article, multiple indicators are preferable to single indicators as they provide more information (e.g., Martin, 1996; Van Leeuwen, Van der Wurff, & Van Raan, 2001). For all the investigations the largest possible citation window (i.e. citations to date) was used because the longer the citation window the more closely the findings are likely to approximate to eventual citations.

Results
Social sciences in the Web of Science (1986 and 1995)

This investigation examines two sets of SSCI articles. The first set consists of all articles published in 1986 in the 28 SSCI subjects in which at least 1,000 articles were published in 1986; the second set consists of all articles published in 1995 in these 28 subjects. 

The 28 subjects were consolidated into 20 categories by: (a) Combining the eight different subjects for Psychology into a single category called ‘Psychology (8 categories)’, and (b) Combining ‘Business’ and ‘Business Finance’ into ‘Business OR Business Finance’. Data on the mean number of citations, h, hnorm and coverage for the articles published in the 20 categories in 1986 and 1995 is presented in Table 9 of the Appendix. For 1986 the Pearson correlation between the mean number of citations and h-index was .75 and the correlation between the mean number of citations and hnorn was .96. This very strong correlation indicates that the Normalised Hirsch Index is a strong indicator of average number of citations and so it is reasonable to use hnorm to substitute for average citations when data on the mean number of citations is unavailable.

Table 1 compares indicators for Mono and Multi journals. This data is used to examine questions 1 and 2. ‘Mono as % of all’ denotes the percentage of Mono articles, ‘Mean Mono’ and ‘Mean Multi’ denote the mean numbers of citations for the articles in Mono and Multi journals, ‘h Mono’ and ‘h Multi’ denote the h-values for the articles in Mono and Multi, and ‘hnorm Mono’ and ‘hnorm Multi’ are the values of hnorm for the articles in Mono and Multi.

Table 1. Comparison of citations per article and hnorm for mono- and multi-disciplinarity (SSCI 1986).

	Category


	Mono as % of all
	Mean (no. cit./art.) Mono
	Mean (no. cit./art.) Multi
	h

Mono
	h

Multi
	hnorm
Mono
	hnorm
Multi

	Anthropology
	50.1
	5.86
	11.41
	25
	37
	109
	239

	Business OR Business Finance
	46.2
	7.99
	13.89
	53
	73
	170
	278

	Economics
	49.2
	13.19
	11.80
	83
	72
	274
	200

	Education & Educational Research
	67.3
	5.20
	7.17
	40
	34
	75
	112

	Environmental Studies
	14.2
	2.69
	6.84
	10
	31
	69
	110

	Information Science & Library Science
	55.6
	2.47
	4.88
	15
	29
	23
	108

	International Relations
	32.6
	3.03
	1.90
	17
	20
	55
	37

	Law
	58.0
	8.14
	3.54
	54
	26
	153
	49

	Planning & Development
	15.0
	4.42
	3.67
	13
	28
	66
	54

	Political Science
	38.5
	4.40
	2.02
	36
	28
	89
	34

	Psychiatry
	46.4
	28.68
	21.35
	111
	90
	647
	368

	Psychology (8 categories) 
	61.5
	21.41 
	16.98
	151
	100
	305
	214

	Public, Environmental & Occupational Health
	41.1
	20.56
	16.76
	60
	59
	449
	303

	Rehabilitation
	29.9
	5.50
	11.47
	20
	44
	117
	242

	Social Issues
	21.2
	3.70
	2.05
	16
	21
	87
	40

	Social Sciences, Interdisciplinary
	21.5
	2.82
	4.09
	15
	37
	47
	79

	Sociology
	43.2
	11.90 
	10.26
	48
	45
	268
	179

	Neurosciences
	6.8
	41.98 
	21.54
	28
	73
	922
	457

	Management
	2.6
	19.81
	19.48
	16
	80
	545
	367

	Behavioral Sciences
	0
	NA
	19.89
	NA
	74
	NA
	385


In Table 1 the percentage of articles in Mono journals ranges from 0% for Behavioural Sciences to 67.3% for Education & Educational Research. For the 17 categories in which the percentages of Mono and Multi are both more than 10%, the mean number of citations averages 8.94 for Mono and 8.83 for Multi. This evidence is not supportive of the hypothesis that, in general, articles in multi-disciplinary journals are cited more often on average than articles in mono-disciplinary journals. For the 10 categories where the mean number of citations for Mono exceeds that of Multi (Economics; International Relations; Law; Planning & Development; Political Science; Public, Environmental & Occupational Health; Psychiatry; Psychology; Social Issues; Sociology) the ratio of Mono to Multi averages 1.52; for the other 7 categories (Anthropology; Business OR Business Finance; Education & Educational Research; Environmental Studies; Information Science & Library Science; Rehabilitation; Social Sciences, Interdisciplinary) the ratio of Multi to Mono averages 1.88. For the 17 categories, the Normalised Hirsch Index averages 176.6 for Mono and 155.6 for Multi; this latter data is not supportive of the hypothesis that high citation is more prevalent amongst articles in multi-disciplinary journals than in articles in mono-disciplinary journals.

Table 2 presents similar data to Table 1 for articles published in 1995. This is used to examine questions 1, 2 and s2. The percentage of articles solely in a category ranges from 0% for Behavioural Sciences to 62.6% for Education & Educational Research. For the 17 categories for which averages were obtained for the 1986 data (all categories except for Neurosciences, Management and Behavioral Sciences) the mean number of citations averages 8.27 for Mono and 9.09 for Multi. This evidence is again not supportive of the hypothesis that, in general, articles in journals in multiple SSCI categories are cited more often on average than articles in a single category. For the 9 categories where the mean number of citations for Mono exceeds that for Multi, the ratio of Mono to Multi averages 1.38; for the other 8 categories the ratio of Multi to Mono averages 2.00. For the 17 categories, the Normalised Hirsch Index averages 153.3 for Mono and 130.4 for Multi; this latter data is not consistent with high citation being more prevalent amongst articles in multiple disciplines than in articles in a single discipline. Interestingly, for both Table 1 and 2, for each category if Mean Mono exceeds Mean Multi then hnorm Mono exceeds hnorm Multi and if Mean Multi is less than Mean Multi then hnorm Mono is less than hnorm Multi. This confirms the potential to use hnorm as an alternative indicator to the average number of citations.
Table 2. Comparison of citations per article and hnorm for mono- and multi-disciplinarity (SSCI 1995).

	Category
	Mono as % of all
	Mean (no. cit./art.) Mono
	Mean (no. cit./art.)

Multi
	h

Mono
	h

Multi
	hnorm
Mono
	hnorm
Multi

	Anthropology
	38.5
	3.66
	8.22
	18
	36
	58
	144

	Business OR Business Finance
	42.8
	9.62
	14.47
	54
	74
	197
	276

	Economics
	46.1
	10.40
	10.08
	74
	69
	181
	134

	Education & Educational Research
	62.6
	4.58
	7.24
	37
	36
	66
	104

	Environmental Studies
	11.9
	3.69 
	8.74 
	12
	40
	83
	124

	Information Science & Library Science
	53.0
	1.65
	6.15 
	16
	36
	21
	118

	International Relations
	31.8
	6.08
	3.30 
	26
	21
	136
	42

	Law
	54.5
	5.75
	5.13
	39
	32
	96
	77

	Planning & Development
	11.3
	5.26
	4.85
	14
	35
	99
	78

	Political Science
	46.0
	5.16
	2.64
	39
	25
	91
	32

	Psychiatry
	36.3
	25.80
	21.35
	105
	99
	517
	262

	Psychology (8 categories) 
	58.8
	16.00
	17.54
	121
	103
	158
	164

	Public, Environmental & Occupational Health
	37.2
	17.57
	15.87
	69
	66
	385
	209

	Rehabilitation
	34.4
	6.63
	10.98 
	25
	42
	111
	164

	Social Issues
	18.0
	6.85
	3.34
	19
	21
	183
	49

	Social Sciences, Interdisciplinary
	29.0
	3.59
	6.45
	19
	38
	67
	110

	Sociology
	43.7
	8.30
	8.23
	42
	43
	158
	129

	Neurosciences
	21.3
	72.29
	24.81
	132
	101
	1915
	303

	Management
	17.1
	9.37
	15.23
	32
	76
	208
	243

	Behavioral Sciences
	0
	NA
	19.87
	NA
	75
	NA
	233


Statistical tests were conducted to identify the subjects in Table 2 for which there is a correlation at the journal level between citation level and disciplinarity (whether Mono or Multi). For every category in Table 2, apart from Behavioral Sciences, for both Mono and Multi, journals satisfying the following criteria were examined: (a) At least 10 articles were published in the journal in 1995, and (b) The journal was in the list of the 30 journals with most articles published in 1995. In the case of Neurosciences, 73% of the articles in Mono journals were published in a single journal, and because of this very high percentage it was decided not to conduct further statistical tests on Neurosciences. For the remaining subjects, the Kolmogorov-Smirnov Normality test was applied for both mean citation and hnorm, to the sets of journals meeting criteria (a) and (b). When p > .05 for both Mono and Multi the t-test was applied (Anthropology - mean citation; and Environmental Studies - mean citation and hnorm), and when p <= .05 the Mann-Whitney U test was applied. The findings are presented in Table 3, where ‘#Mono’ and ‘#Multi’ denote the number of Mono and Multi journals used in the tests.

Table 3. Ratios of Multi to Mono for mean citation and hnorm together with p values (Mann-Whitney U or t-tests) for the significance of the difference between them (SSCI 1995).

	
	Mean
Citation
	 hnorm
	Number of journals

	Subject category
	Multi/Mono
	p
	Multi/Mono
	p
	#Mono 
	#Multi 

	Information Science & Library Science
	3.73
	0.01
	5.71
	0.02
	30
	28

	Environmental Studies
	2.37
	0.02
	1.50
	0.02
	6
	30

	Anthropology
	2.25
	0.01
	2.51
	0.01
	24
	28

	Social Sciences, Interdisciplinary
	1.80
	0.04
	1.63
	0.09
	18
	30

	Rehabilitation
	1.66
	0.06
	1.48
	0.03
	16
	30

	Management
	1.63
	0.10
	1.17
	0.13
	15
	30

	Education & Educational Research
	1.58
	0.04
	1.58
	0.02
	30
	30

	Business OR Business Finance
	1.50
	0.94
	1.40
	0.95
	30
	30

	Psychology (8 categories) 
	1.10
	0.50
	1.04
	0.48
	30
	30

	Sociology
	0.99
	0.97
	0.82
	0.84
	30
	30

	Economics
	0.97
	0.62
	0.74
	0.76
	30
	30

	Planning & Development
	0.92
	0.30
	0.79
	0.37
	8
	29

	Public, Environmental & Occupational Health
	0.90
	0.82
	0.54
	0.87
	25
	30

	Law
	0.89
	0.15
	0.81
	0.23
	30
	30

	Psychiatry
	0.83
	0.08
	0.51
	0.04
	30
	30

	International Relations
	0.54
	0.54
	0.30
	0.70
	16
	30

	Political Science
	0.51
	0.49
	0.35
	0.54
	30
	30

	Social Issues
	0.49
	0.75
	0.27
	0.94
	7
	29


Table 3 indicates an asymmetry, in that correlation between citation level and disciplinarity at the journal level is strongly associated with high ratios of Multi to Mono, but not strongly associated with high ratios of Mono to Multi. The lack of statistical significance for Management, Rehabilitation (mean citation), and Social Sciences Interdisciplinary (hnorm) might be due to the small number of journals examined. A total of 7 of the 18 categories had at least one p values less than .05. Of the five categories with p-values for mean citation less than .05, four had the highest ratios of Mean Multi to Mean Mono in Table 3 (Anthropology; Environmental Studies; Information Science & Library Science; Social Sciences, Interdisciplinary) and the other (Education & Educational Research) had a ratio of Mean Multi to Mean Mono of 1.58. Of the six categories with p-values for hnorm less than .05, two had the highest ratios of hnorm Multi to hnorm Mono (Anthropology; Information Science & Library Science), three had the fourth, fifth and sixth highest ratios of hnorm Multi to hnorm Mono (Education & Educational Research; Environmental Studies; Rehabilitation) and one (Social Issues) had a ratio of hnorm Multi to hnorm Mono of .51. 

The discussion examines the findings of this section in relationship to the research questions. The discussion also compares the findings for 1986 with those for 1995 (Table 7) and the findings for WoS with those for Scopus (Table 8).

Science and Social Science in Scopus (1995)

Table 4 presents data on all the 27 subjects and 4 subject areas of Scopus for all articles published in 1995. This data is used to examine questions 1, s1 and s2. In Table 4 the terminology is the same as before except that ‘n Mono’ and ‘n Multi’ denote the number of articles solely in the subject or articles in the subject and at least one other subject, respectively. The mean number of citations is not used as an indicator in Table 4, as Scopus does not provide this data. Note that the subject descriptors are partially misleading: for example mathematics is not a physical science and the arts and humanities are not social sciences.

Table 4. Comparison of the h-indexes and Normalised Hirsch Indexes for mono- and multi-disciplinarity (Scopus 1995).

	Subject
	#Mono articles
	Mono as % of all articles
	h Mono
	h Multi
	hnorm Mono
	hnorm Multi

	Agricultural and Biological Sciences
	18,464
	41.6
	118
	149
	75
	86

	Biochemistry, Genetics and Molecular Biology
	52,834
	45.4
	306
	291
	177
	133

	Immunology and Microbiology
	12,233
	34.3
	197
	162
	317
	112

	Neuroscience
	9,811
	35.5
	188
	155
	360
	135

	Pharmacology, Toxicology and Pharmaceutics
	12,278 
	33.1
	112
	115
	102
	53

	  Life Sciences Average 
	21,124
	40.5
	184.2
	174.4
	206.4
	103.8

	Dentistry
	3,219
	73.1
	68
	40
	144
	135

	Health Professions
	1,233
	10.4
	96
	108
	747
	109

	Medicine
	168,661
	68.4
	312
	276
	58
	98

	Nursing
	3,307
	48.2
	98
	66
	290
	123

	Veterinary
	2,674
	49.6
	45
	57
	76
	119

	  Health Sciences Average 
	35,819
	65.1
	123.8
	109.4
	263.0
	116.8

	Chemical Engineering 
	4,226
	22.7
	42
	93
	42
	60

	Chemistry
	13,837
	35.8
	175
	122
	221
	60

	Computer Science
	7,718
	27.8
	65
	118
	55
	70

	Earth and Planetary Sciences 
	5,993
	28.5
	110
	121
	202
	97

	Energy
	2,904
	26.3
	23
	65
	18
	52

	Engineering
	68,031
	54.3
	109
	138
	18
	33

	Environmental Science
	5,603
	19.4
	101
	135
	182
	79

	Materials Science
	22,413
	49.2
	121
	98
	65
	42

	Mathematics
	3,424
	36.3
	40
	78
	47
	101

	Physics and Astronomy
	17,723
	32.8
	187
	131
	197
	47

	  Physical Sciences Average
	15,187
	40.0
	97.3
	109.9
	104.7
	64.1

	Arts and Humanities
	10,157
	92.9
	13
	33
	2
	140

	Business, Management and Accounting
	675
	15.4
	17
	37
	43
	37

	Decision Sciences
	167
	7.1
	17
	47
	173
	101

	Economics, Econometrics and Finance
	505
	28.3
	21
	56
	87
	245

	Psychology
	3,302
	30.2
	101
	128
	309
	215

	Social Sciences
	2,742
	23.8
	68
	88
	169
	88

	  Average Social Sciences subjects
	2,925
	41.9
	39.5
	64.8
	130.4
	137.6

	Multidisciplinary
	2,301
	47.3
	352
	208
	5385
	1690


For the subjects in Table 4 the percentage of articles solely in a subject varies from 7.1% for Decision Sciences to 92.9% for Arts and Humanities. For all categories, apart from Decision Sciences and Arts and Humanities (both in the Social Sciences category), the percentages of articles in Mono and Multi both exceed 10%. For Life Sciences, Health Sciences and Physical Sciences, the Normalised Hirsch Index for Mono was substantially larger than that for Multi with the average value of 191.4 for Mono and 94.9 for Multi. In the case of the subject area of Social Sciences the Normalised Hirsch Index for Mono is 94.8% of Multi. If the categories of Decision Sciences and Arts and Humanities are excluded from Social Sciences, Mono is 103.9% of Multi (Mono averages 151.9 and Multi 146.2).

A set of statistical tests was conducted to verify the conclusions drawn from Table 4. Only social sciences were examined due to the prohibitively long time needed to collect the necessary data. For every subject in Social Sciences in Table 4, for both Mono and Multi, journals that satisfy the following criteria were examined: (a) At least 10 articles were published in the journal in 1995, and (b) The journal was one of the 30 journals with most articles published in 1995. In the case of Decision Sciences, 66% of the articles in Mono journals were published in a single journal, and because of this very high percentage it was decided not to conduct further statistical tests on Decision Sciences. For the remaining subjects, the Kolmogorov-Smirnov normality test was again applied for hnorm to the sets of journals meeting criteria (a) and (b). When p > .05 for both Mono and Multi (Psychology only) the t-test was applied, and for all other subjects the Mann-Whitney U test was applied. The findings are presented in Table 5.

Table 5. Tests for significant differences between Mono and Multi hnorm values (Mann-Whitney U and t-test) (Scopus 1995).

	Subject
	hnorm
	#Mono 
	#Multi 

	Arts and Humanities
	0.00
	30
	30

	Business, Management and Accounting
	0.92
	21
	30

	Economics, Econometrics and Finance
	0.04
	14
	30

	Psychology
	0.24
	30
	30

	Social Sciences
	0.00
	30
	30


In Table 5, two of the three subjects with p values less than .05 were the only social science subjects in Table 4 for which hnorm Multi exceeds hnorm Mono (Arts and Humanities; Economics, Econometrics and Finance). 

This section next investigates the level of citation of subjects that overlap. Table 6 presents data on the 9 subject combinations that contain over 10,000 articles (prior to excluding articles in more than two subjects). This data is used to examine question 3. The hypothesis underlying this investigation is that the Normalised Hirsch Index for articles in both subject A and subject B is very roughly the mean of the Normalised Hirsch Indexes for subject A and subject B. In the table, ‘n Comb’, ‘h Comb’ and ‘hnorm Comb’ denote the number of articles, h-index and Normalised Hirsch Index of the subject combination, and ‘Mean hnorm of the components’ denotes the average of the hnorm of the two component subjects of the subject combination. Note that ‘n Comb’ is often lower than 10,000 as it does not include any article in more than two subjects. 

Table 6. Comparison of the Normalised Hirsch Indexes for subject combinations with those for their component subjects (Scopus 1995).

	Combination
	n Comb
	h Comb
	hnorm Comb
	Mean hnorm of the components 

	Biochemistry, Genetics and Molecular Biology AND Agricultural and Biological Sciences
	4,027
	108
	290
	126

	Medicine AND Biochemistry, Genetics and Molecular Biology
	22,169
	249
	280
	118

	Medicine AND Immunology and Microbiology
	10,525
	147
	205
	188

	Medicine AND Neuroscience
	6,449
	113
	198
	209

	Medicine AND Health Professions
	5,795
	93
	149
	403

	Biochemistry, Genetics and Molecular Biology AND Pharmacology, Toxicology and Pharmaceutics
	2,607
	54
	112
	140

	Engineering AND Computer Science
	11,943
	94
	74
	36

	Physics and Astronomy AND Materials Science
	7,189
	69
	66
	131

	Engineering AND Physics and Astronomy
	16,694
	76
	35
	107


In Table 6, the average of the Normalised Hirsch Index for the subject combination is 156.6 and the average of the mean of component subjects is 162.0. For the four cases in which the Normalised Hirsch Index of the subject combination exceeds that of the mean of the component subjects the ratios of ‘hnorm Comb’ to ‘mean hnorm of the components’ average 1.96. For the five cases in which the Normalised Hirsch Index of the mean of the component subjects exceeds that of the subject combination the ratios of ‘mean hnorm of the components’ to ‘hnorm Comb’ averages 2.01. 

Discussion
The Mann-Whitney U and t-tests at the journal level identified that statistically significant results were more prevalent when Multi exceeded Mono than when Mono exceeded Multi. The link between statistically significant results and high ratios of Multi to Multi was particularly strong in that: (a) For mean citation the four categories with the highest ratio of Multi to Mono all had statistical significance and yet only one of the remaining 14 categories had statistical significance, and (b) For hnorm 5 of the 6 categories with the highest ratio of Multi to Mono had statistical significance and yet only one of the remaining 12 categories had statistical significance. We conjecture that this difference between Mono and Multi probably also applies to other subjects in WoS and to other years.

The findings from Tables 1 and 2 are compared in Table 7. This indicates that for both 1986 and 1995 the averages of the mean number of citations for Multi is close to that of Mono (values of Multi/Mono are 0.99 and 1.10). For both 1986 and 1995 the average Normalised Hirsch Index for Multi is close to that of Mono (values of Multi/Mono are 0.88 and 0.85). These findings answer questions 1 and 2. At the subject level, (a) multi-disciplinary journals were not on average significantly more highly cited than mono-disciplinary journals, and (b) for the 16 categories apart from Psychology, whenever Mean Multi exceeds Mean Multi in 1986 it also exceeds it in 1995 and whenever Mean Multi is less than Mean Multi in 1986 it is also is less in 1995. There were considerable variations between subjects, for both 1986 and 1995 for both Political Science and Social Issues the ratio of Mean Mono to Mean Multi is less than .52, whereas for both Anthropology and Information Science & Library Science the ratio exceeds 2.18.

For both periods the ratio of Multi to Mono when Multi is greater is considerably larger than the ratio of Mono to Multi when Mono is greater. Table 7 also indicates that the dissymmetry between these ratios was noticeably larger for 1995 than for 1986 (2.00/1.38 compared with 1.88/1.52). These findings indicate that the asymmetry between Multi and Mono has increased over time.

Table 7. Comparison between the findings for SSCI articles published in 1986 and 1995.

	Category
	1986
	1995

	Average of mean citations for Mono
	8.94
	8.27

	Average of mean citations for Multi
	8.83
	9.09

	Ratio of Mono to Multi when Mono is greater
	1.52
	1.38

	Ratio of Multi to Mono when Multi is greater
	1.88
	2.00

	Average Normalised Hirsch Index for Mono
	176.6
	153.3 

	Average Normalised Hirsch Index for Multi
	155.6
	130.4


In Table 7 the citation window for articles published in 1986 is about nine years longer than those for 1995, as in both cases the citation window is to date. The longer citation window could account for 1986 having higher values than 1995 for the average number of citations and Normalised Hirsch Indexes. Although averages provide a broad indication of how Mono and Multi compare, they seem likely to be skewed by subjects that have high citation rates. A comparison of the ratio of Mono to Multi for individual categories reveals that the same 7 subject categories show higher citation rates for Multi than for Mono in both 1986 and 1995, while the opposite holds for 9 categories.


In Table 3 whilst journal level correlations between citation level and disciplinarity (Mono or Multi) are strongly associated with high ratios of Multi to Mono, these journal level correlations are not strongly associated with high ratios of Mono to Multi. In order to understand this asymmetry, revised WoS ratios of Mean Multi to Mean Mono were calculated for the three cases for which the ratio of Mean Multi to Mean Mono was highest (Information Science & Library Science, Environmental Studies, Anthropology) and the three subjects for which the ratio was lowest (International Relations, Political Science, Social Issues). The revised technique used was to exclude journals with the highest number of citations, with the number of journals excluded being proportional to the number of journals previously examined (e.g., 4 excluded from Multi Environmental Studies, 3 excluded from Multi Anthropology, 2 excluded from Mono International Relations and 1 excluded from Mono Social Issues).

The revised ratios of Mean Multi to Mean Multi were 2.44 for Information Science & Library Science, 2.16 for Environmental Studies, 1.87 for Anthropology, 0.66 for International Relations, 0.68 for Political Science and 0.93 for Social Issues. Where Mean Multi exceeded Mean Mono, the average ratio of Mean Multi to Mean Mono in the revised ratios reduced somewhat to 2.16 compared with the previous value of 2.78; where Mean Mono exceeded Mean Multi, the average ratio of Mean Multi to Mean Mono in the revised ratios increased somewhat to 0.75 compared with the previous value of 0.51.

In order to compare the findings of Scopus with WoS, some of the results in Tables 4 and 7 are presented in Table 8. This answers question 1: For the data investigated in Life Sciences, Health Sciences and Physical Sciences mono-disciplinary journals were on average substantially more highly cited than multi-disciplinary journals (on average hnorm for Mono was 201% of hnorm for Multi). The table also answers question s1: For the data investigated the findings on the relationship between citation level and disciplinarily for Social Sciences differed substantially from those for the other Scopus Subject areas. 

Table 8. Comparison of the average Normalised Hirsch Index between Scopus subject areas and the SSCI (articles published in 1995).

	Data source
	Mono
	Multi

	Life Sciences (Scopus)
	206.4
	103.8

	Health Sciences (Scopus)
	263.0
	116.8

	Physical Sciences (Scopus)
	104.7
	64.1

	Social Sciences (Scopus)
	130.4
	137.6

	Social Sciences excluding subjects with Mono or Multi less than 10% (Scopus)
	151.9
	146.2

	17 SSCI categories
	153.3 
	130.4


Table 8 indicates that for the Scopus subject area of Social Sciences the average Normalised Hirsch Index for Mono is similar to that for Multi (94.8% for all subjects or 103.9% when subjects for which the percentage of Mono or Multi articles is less than 10% are excluded); these percentages are similar to those for the 17 SSCI categories (117.6%). This finding answers question s2 for the data investigated: For Social Science articles published in 1995 the Web of Science findings are similar to those for Scopus. However, there are large differences between subjects and the comparison between the SSC and Scopus does not take into account differences in the ways the databases classify subjects.

One problem with making deductions based on these averages is that the subjects of the two databases differ substantially, for instance, there is no WoS equivalent to Scopus’ Decision Sciences. Whilst it might seem attractive to confine comparisons between WoS and Scopus to subjects defined in both databases, there are still problems with differences in coverage: For 1995 the WoS category of Psychology has more than four times as many articles as Scopus’ Psychology (15,715 compared with 3,302) and WoS’ Economics is about three times as large as Scopus’ Economics, Econometrics and Finance (5,113 compared with 1,711). Differences in coverage could account for Mono being higher than Multi for WoS’ Economics and Multi being higher than Mono for Scopus’ Economics, Econometrics and Finance. 

Question 3 asks whether the citation level of the journals in a combination of two subjects is related to the citation levels of the journals in the component subjects. Taking all 9 subjects together, the data in Table 6 indicates that the average of the Normalised Hirsch Index for the subject combination is 156.6 and the average of the mean of component subjects is 162.0. However there was considerable variation between subjects: For the 4 cases where the Normalised Hirsch Index of the subject combination exceeds the mean of the component subjects the ratios of ‘hnorm Comb’ to ‘mean hnorm of the components’ average 1.96; for the other 5 cases the ratios of ‘mean hnorm of the components’’ to ‘hnorm Comb’ averages 2.01. Thus although for the 9 subjects together the average hnorm is within 4% of the mean hnorm of the component subjects, the hnorm for the individual subjects differ on average by roughly a factor of two from the mean hnorm of the component subjects.

Limitations

Although the results give clear answers to the research questions, there are some limitations. First, the findings are for specific subjects and years. The findings for WoS are for diverse social science subjects and for 1986 and 1995, but they might have been different for other WoS science subjects or for other years. In particular, although it seems likely that the figures will not change significantly from year to year, this has not been proven. Similarly, further research is needed to establish whether the findings for Scopus for 1995 are typical of other years. In addition, it is possible that the findings would be different for Google Scholar because of its inclusion of different types of documents.

Another limitation is that both WoS and Scopus designate subjects at the journal level in that, for a given journal, all articles are given the same subject designation. This designation results in a coarse-grained definition of multi-disciplinarity; articles are multi-disciplinary, if and only if, they are in journals assigned to more than one subject category. One consequence of this coarse-grain approach is that the subject content of many of the articles may not mirror that of the journal designation. Whilst it would be interesting to know the extent to which multiple journal subject assignments mirror multi-subject contents of articles, this would require extensive further research; in addition the judgement of subject content by contemporary experts might not be a reliable indication of subject content for articles published more than 20 years ago. It is possible that the findings would be different with alternative criteria for multi-disciplinarity, for instance, reference analysis (Glanzel, Schubert, & Czerwon, 1999).

Another limitation is that subjects are designed in accordance with the indexing decisions of the database. Hence, whilst the findings can reasonably be applied to WoS and Scopus subject categories and are relevant to any scientometric study that uses these, their extrapolation to the underlying concepts of discipline and multi/inter-disciplinarity should be treated cautiously. With regard to question 2, the indexing criteria as to which journals to include within a WoS subject may have changed between 1986 and 1995; it is not possible to quantify changes in indexing criteria, as differences in indexing criteria need not result in changed coverage between 1986 and 1995 and changed coverage need not imply different indexing criteria. In addition, for the WoS the social sciences are composed of categories that have widely varying ratios of Mean Mono to Mean Multi (e.g., for 1986 the ratio for Law is 0.32 and for Information Science & Library Science it is 4.70).

A limitation for attempts to extrapolate from these findings in order to judge the desirability of multi-disciplinary research is that citations might not be a good indicator of research quality for the specific task of comparing mono-disciplinary and multi-disciplinary research. For instance, if there are more researchers in mono-disciplinary than multi-disciplinary areas one could argue that there are more people to cite mono-disciplinary research and institutions are more likely to subscribe to mono-disciplinary journals. Another possibility is that multi-disciplinary research may tend to be more applied (a characteristic of Mode 2 research) and hence be less likely to be cited (as claimed by Borgman & Furner, 2002), or for citations to be less important as indicators of success. As an example of this, within the multi-disciplinary applied field of reciprocating internal combustion engines, the highest impact journals are not necessarily the most widely regarded and conferences are seen as the important outlets for research (Aleixandre, Valderrama, Desantes, & Torregrosa, 2004).

Conclusion

The results suggest that research in multi-disciplinary journals is not more highly cited than research in mono-disciplinary journals. This does not support the assertion that, in general, multi-disciplinary articles are more highly cited than mono-disciplinary articles. On the contrary, the major difference between mono-disciplinarity and multi-disciplinarity indicates higher citation for mono-disciplinary articles: On average for Life Sciences, Health Sciences and Physical Sciences the level of citation for mono-disciplinary was more than double that for multi-disciplinary articles. These results are surprising, given the earlier study of IS&LS which found that most of the highly cited articles were multi-disciplinary (Levitt & Thelwall, in press). Perhaps IS&LS is an exception in producing particularly high quality multi-disciplinary research, but it is also possible that multi-disciplinarity is an advantage for the highest quality research, but not for average research.

This study found statistically significant correlations at the journal level between citation level and disciplinarity in WoS 1995 when high ratios of Mono to Multi were present. When approximately one seventh of the journals with the most citations were excluded, for the three cases with the highest ratio of Mean Multi to Mean Mono to ratio declined by 22% and for the three cases with the lowest ratio it declined by 32%.

As described above, this study has limitations; in particular, higher citation does not necessarily indicate that mono-disciplinary articles are in general of a higher quality than multi-disciplinary articles. Nevertheless, a clear policy implication of the findings is that the promotion of Mode 2 research is unlikely to be reflected in improved citation scores. Moreover, if Mode 2 research continues to be accepted as valuable, despite its apparently lower citation level, then Mode 2 researchers – and all inter-disciplinary researchers – should not be penalised for lower citation levels than other researchers. In particular, exercises like the UK RAE should evaluate multi-disciplinary researchers separately rather than together with relevant mono-disciplinary researchers.

Further research

This paper presents two methods that seem to have more general application. One method, used to obtain the data in Tables 1, 2 and 4, compares the levels of citation of multi-disciplinary articles and mono-disciplinary articles. As mentioned in the discussion, the findings apply to specific subjects, years, data sources and the way in which disciplinarity has been delineated. However, the scope of this method is not restricted to the subjects, years and data sources or to the method of delineation of disciplinarity. The other method, used to obtain Table 6, compares the citation level of articles in two subjects with those in the component subjects. In principle, this method can be used in other investigations of disciplinarity.

The focus of this current investigation is on obtaining macro-level findings, rather than on exceptions to the broad findings, but the methods can be used to investigate exceptions. Other further investigations could include examining subjects for which the findings for 1986 are different from that in 1995 or subjects for which the findings for Scopus are different from those of WoS. The association between statistical significance at the journal level and high ratios of Multi to Mono indicate that these ratios may be used in other investigation to identify subjects that are more likely to have statistically significant correlations between citation and disciplinarity at the journal level.

The investigation of the SSCI uses the subject delineation of WoS online. Using WoS online rather than the JCRs made it possible to quickly obtain data on citation levels for articles published more than 20 years ago. This indicates that the subject delineations in WoS online would be useful in other macro-level investigations of disciplinarity.

The investigations of both the SSCI and Scopus use the Normalised Hirsch Index hnorm. The .96 correlation between the mean number of citations and hnorm indicates that where the number of citations cannot readily be obtained (e.g., Scopus) hnorm provides a close approximation to the mean number of citations. hnorm can be used in other investigations where it is much easier to calculate hnorm than the mean number of citations.

Appendix 

Table 9 presents the data on the number of citations, and the values of h and hnorm for articles published in 1986 and 1995. In Table 9 ‘Mean’ is the mean number of citations per article in the category, ‘% of SSCI’ the category’s coverage as a percent of all SSCI articles for the year, and ‘Other categories’ is a composite category consisting of the articles that are not in any of the 28 categories. The mean number of citations per article for 1986 ranges from 2.27 for International Relations to 24.75 for Psychiatry and for 1995 ranges from 3.89 for Information Science & Library Science to 35.60 for Neurosciences; 57,689 SSCI articles were published in 1986 and 71,841 SSCI articles were published in 1995.

Table 9. Comparing the mean number of citations, h values, hnorm and coverage for 20 categories (SSCI 1986 and 1995).

	
	1986
	1995

	Category
	Mean
	h
	hnorn
	% of SSCI 
	Mean 
	h
	hnorn
	% of SSCI

	Anthropology
	8.63
	40
	139
	2.0
	6.65 
	38
	99
	2.0

	Behavioral Sciences
	19.89
	74
	385
	2.5
	20.34 
	76
	239
	3.4

	Business OR Business Finance
	11.16
	87
	212
	6.2
	12.89 
	86
	214
	4.8

	Economics
	12.48
	106
	220
	8.9
	10.56
	90
	123
	9.2

	Education & Educational Research
	5.84
	48
	73
	5.5
	5.72 
	47
	66
	4.6

	Environmental Studies
	6.25 
	32
	101
	1.8
	8.36 
	41
	115
	2.0

	Information Science & Library Science
	3.54
	32
	59
	3.0
	3.89
	37
	59
	3.3

	International Relations
	2.27
	26
	42
	2.8
	4.26 
	33
	70
	2.2

	Law
	6.21
	57
	99
	5.7
	5.54
	45
	70
	4.1

	Management
	19.49
	81
	366
	3.1
	14.84 
	81
	229
	4.0

	Neurosciences
	22.93
	80
	512
	2.2
	35.60 
	149
	520
	6.0

	Planning & Development
	3.78
	29
	49
	3.0
	5.03 
	37
	78
	2.5

	Political Science
	2.94
	41
	45
	6.5
	3.89
	43
	51
	5.1

	Psychiatry
	24.75
	129
	406
	7.1
	23.49
	128
	279
	8.2

	Psychology (8 categories) *
	19.7
	166
	227
	21.1
	17.11
	141
	127
	21.9

	Public, Environmental & Occupational Health
	18.32
	77
	304
	3.4
	16.92 
	85
	218
	4.6

	Rehabilitation
	9.69
	44
	170
	2.0
	9.72 
	44
	118
	2.3

	Social Issues
	2.40
	25
	45
	2.4
	4.05 
	26
	62
	1.5

	Social Sciences, Interdisciplinary
	3.82
	37
	62
	3.8
	5.77 
	40
	87
	2.6

	Sociology
	10.97
	62
	193
	3.4
	8.50
	54
	114
	3.6

	Other categories
	10.9
	125 
	121
	22.4
	12.17
	141
	127
	21.8


* The 8 categories are ‘Psychology’, ‘Psychology, Applied’, ‘Psychology, Clinical’, ‘Psychology, Developmental’, ‘Psychology, Educational’, ‘Psychology, Experimental’, ‘Psychology, Multidisciplinary’ and ‘Psychology, Social’.
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