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Abstract: 

This study aims to identify possible gender inequalities in the scholarly output of researchers 
in the field of psychology in Spain. A sample of 522 papers and reviews published in 2007 
was extracted from the Thomson ISI Web of Science. The presence of women, the 
collaboration pattern and the impact of these scientific publications were analyzed. The 
results show that the average number of female researchers per paper was 0.42 (SD 0.33) 
and that 42.3 % of the papers had a female researcher as the first author. Moreover, the 
proportion of female authors of a paper was statistically significantly higher when the first 
author was female. Studies carried out in cooperation with other Spanish or international 
institutions had fewer female authors than studies conducted at a single center. The impact 
of the papers, measured by the journal impact factor and the number of citations, was 
independent of the authors’ gender or the proportion of female authors. In summary, the 
study highlights a gender imbalance in Spanish scientific output in Psychology, and a higher 
proportion of male researchers in international networks. 
 
Keywords: Psychology, Scientific Production, Gender Collaboration, Impact Factor, 
Citations.  

 
 
 
 
 



 

 

 
 
 

Introduction 
 

In recent decades, it has been shown that women receive lower salaries, are less repre- sented 
in the higher academic ranks and have access to fewer research resources (European 
Commission 2009). The relevance of scientific publications in the academic world, 
especially in the fields of promotion, recognition of research periods or access to funding, 
has made it particularly valuable to study the publication patterns of academic and research 
scientists. 

A substantial part of gender studies has focused on the quantitative analysis of scientific 
production. Different results have been obtained depending on the countries, disciplines and 
variables. Although many studies have shown higher productivity among men (Long 1992; 
Kyvik and Teigen 1996; Prpic 2002; Sax et al. 2002; Stack 2004; Sonnert and Holton 
2006; Symonds et al. 2006; Ledin et al. 2007; Hunter and Leahey 2010; Puuska 2010; 
Larivière et al. 2011), others have found no significant differences in productivity among 
men and women (Ward and Grant 1995; Dasaratha et al. 1997; Xie and Shauman 1998; 
Lewison 2001; Bordons et al. 2003; Gallivan and Benbunan-Fich 2006; Tower et al. 2007; 
Mauleón et al. 2008). 

In addition to the quantitative analysis of scientific production, a relevant indicator of 
academic success is the impact of publications. This is examined through an analysis of 
citations and the journal impact factor. The literature has shown mixed results in this area, 
including no differences in the citation patterns of male and female academics (Cole and 
Zuckerman  1984;  Lewison  2001;  Ledin  et  al.  2007;  Mauleón  et  al.  2008;  Copenheaver 
et al. 2010), a higher number of citations of female-authored papers (Long 1992; Symonds 
et al. 2006; Borrego et al. 2010) and fewer citations of papers by women (Hunter and Leahey  
2010;  Larivière et  al. 2011). Studies on the journal impact factor have also had mixed 
findings. They have highlighted the similarity of the journals in which men and women 
publish  (Lewison 2001; Bordons  et al. 2003; Mauleón and Bordons 2006;  Gon- zález-
Brambila and Veloso 2007; Mauleón et al. 2008), shown that men choose to publish in 
journals with a higher impact factor (Hunter and Leahey 2010) or indicated that women tend 
to publish in higher impact journals (Borrego et al. 2010). 

A different approach to the study of scientific activity is based on the collaborative 
practices of researchers, analyzed by the average number of authors per paper and the 
frequency of papers produced in national and international collaborations. With the 
exception of some studies (Cole and Zuckerman 1984; Long 1992), the literature has shown 
that women do not tend to work in collaboration with foreign authors (Lemoine 1995;  
Lewison  2001;  Webster  2001;  Larivière  et  al.  2011)  because  they  have  a  smaller network 
of contacts (Renzulli et al. 2000), are less willing to travel abroad (Lewison 2001) or are 
even reluctant to collaborate with scientists from their own university departments (Webster 
2001). Empirical studies of authorship patterns have had mixed results. Some research 
shows similar rates of co-authorship among men and women (McDowell et al. 2005), whilst 
other studies found that women have significantly lower rates of co- authorship than men 
(Boschini and Sjogren 2007). 

These differences can be explained by aspects of the study, such as the country in which 
it is carried out, the time period analyzed, the methodology applied, the type of institution 
evaluated and, above all, the scientific field that is evaluated. To address the fact that women 
are not represented to the same extent as men in all areas of science, the present study 
examines potential gender inequalities in scientific psychology literature, an area in which 
traditionally, a high proportion of psychology graduate students and academics are women. 
Although psychology is an area of intense interest among academics (Duffy et al. 



 

 

 

2011), the results are far from conclusive. The first studies on gender inequality in psy- 
chology were carried out in the US and found either a weak relationship between gender 
and the number of papers published (Guyer and Fidell 1973) or similar productivity patterns 
among men and women (Boice et al. 1985; Black and Holden 1998). However, more recent 
studies on academics in Italy (D’Amico et al. 2011), Australia (Malouff et al. 2010),  Spain  
(González-Alcaide  et  al.  2010)  and Americ  (Joy  2006)  show  lower  pro- ductivity of 
women, especially in international journals (D’Amico et al. 2011). Results on the impact of 
publications have also been mixed, including findings of no differences between genders 
(Haslam et al. 2008) and a greater impact of papers by men (Nosek et al. 2010). In Spain, a 
study by Mestre-Escriva´ et al. (1996) on the papers published in a specific journal during 
1977–1995 showed a clear imbalance in the presence of women as first authors. More 
recently, Olivas-Avila and Musi-Lechuga (2010) have found a low proportion of women 
among the most productive authors in the field of psychology. In particular, of the ten most 
productive psychology authors in the country, only one was a woman. Olivas-Avila and 
Musi-Lechuga (2010) also note that not all academic areas in psychology are equally 
productive, although a low percentage of women with high sci- entific production appear 
in all of them. 

In this context, we focused on analyzing the scientific production of Spanish authors in 
the field of psychology over a specific period of time. The aim was to address the three key 
areas in which gender inequalities have been detected in other disciplines and countries: the 
authorship of scientific papers, the patterns of collaboration of researchers, and the impact 
of the publications, assessed by the number of citations and the journal impact factor. 

 
 

Methods 
 

There is one major obstacle to the method in gender studies: most databases, including the 
Thomson Reuters ISI Web of Science (WoS) that is usually the main source of bibliometric 
data in this kind of studies, identify authors by their surname and the first initial of their first 
name. This makes it difficult to determine their gender. However, in 2007 the WoS began to 
incorporate authors’ full names, which facilitates the identification of their gender. 

From the WoS database, we selected all the documents classified as papers or reviews 
that were published in 2007 in one of the 11 categories of psychology and in which Spain 
was mentioned in the affiliation of the corresponding author. In total, 652 documents were 
retrieved. The final sample was composed of 522 documents, as we eliminated documents 
in which the author’s gender could not be identified or the full name was not included. 

The rules for the order of co-authors vary significantly between disciplines. In psy- 
chology, authors are predominantly specified according to their intellectual contribution 
(Einav and Yariv 2006). Therefore, for each document, we identified the gender of the first 
author and the corresponding author. We also calculated the proportion of female authors 
of the paper, as well as the proportion of female authors taking into account the gender of 
the first author. Moreover, the number of papers written by a single author was calculated, 
although this last item was not considered in the analysis of collaboration. 

The types of institutional collaboration were evaluated on the basis of the author’s 
institution, so documents were classified as: ‘‘national’’, ‘‘international’’ or ‘‘no collabo- 
ration’’. Papers produced with the participation of different departments or sections in the 
same institution or with different institutions in the Spanish territory were classified as 
‘‘national collaboration’’; those drawn up in collaboration with other countries as 



 

 

 

‘‘international collaboration’’; and those written by authors in the same institution and 
department as ‘‘no collaboration’’. 

The impact of papers was measured by the journal impact factor and the number of 
citations received by every paper from its publication until 2011. The journal impact factor 
was obtained from the science and social science versions of the Journal Citation Reports 
database. 

The statistical analysis was performed using the statistical program SPSS 17. For all 
comparisons, the level of statistical significance was set at p< 0.05. 

 
 

Results 
 

The areas with the highest number of publications were multidisciplinary psychology 
(n = 220, 26.96 %), experimental psychology (n = 129, 15.81 %) and clinical psychology 
(n = 124, 15.20 %) (see Table 1). 

 

Presence of women per paper 
 

Of the total number of papers, 42.3 % [n = 221, confidence interval (CI) 46.53–38.06 %] 
had female first authors and the remaining 57.7 % (n = 301, CI 61.9–53.4 %) had male. 
Although the presence of female authors should be around 50 % [according to the Spanish 
National Statistics Institute (INE 2011), the percentage of female academics in the field of 
psychology in Spanish public universities was 52.5 and 53 % in the academic years 2006–
2007 and 2007–2008 respectively], the data show a significantly lower proportion of women 
who published as first author (p = 0.001). Regarding the gender of the corresponding author, 
data show the same pattern: in 39.7 % of cases  (n = 207;  IC  43.8–35.5 %) was a woman 
and 60.3 % (n = 315; IC 64.5–56.1 %), was a man. This imbalance was also statistically 
significant (p < 0.001). 

The average proportion of women per paper was 0.42 [standard deviation (SD) 0.33, CI 
0.462–0.378). This indicates that the presence of women was lower than expected, 
according to the INE data (INE 2011). 

There was a statistically significant difference in the proportion of papers with only 
male or female authors (p < 0.001). Specifically, while 27.4 % (n = 143, CI 31.22–
23.57 %) of the papers were exclusively by male authors, just 12.1 % (n = 63, CI 14.89–
9.30 %) were by women only. 

The data also show a statistically significant difference in the proportion of female 
authors depending on the gender of the first author (t = 2.707, df = 473, p = 0.007). Thus, 
when the first author was female, the average proportion of female co-authors per paper was 
0.49 (SD 0.38, CI 0.53–0.45), whereas when a man was the first author, the average 
proportion of women dropped to 0.39 (SD 0.39, CI 0.43–0.35). 

 
 
 
 
 
 
 
 
 



 

 

 
 

Table 1 Productivity in the 
 

 

Area No. of papers Percentage 

different areas of psychology    
 
 
 
 
 
 
 
 
 
 

 
The number of items exceeds the 
number of documents analyzed, 
as journals can be classified in 
one or more areas    
 
 

Multidisciplinary psychology 220 26.96 

Experimental psychology 129 15.81 

Clinical psychology 124 15.20 

Psychology 85 10.42 

Social psychology 56 6.86 

Biological psychology 52 6.37 

Developmental psychology 49 6.00 

Educational psychology 44 5.39 

Applied psychology 34 4.17 

Mathematical psychology 20 2.45 
Psychoanalysis 3 0.37 



 

 

 

 
Collaboration 

 
Only 9 % (n = 47, CI 11.46–6.54 %) of the papers were signed by a single author. The data 
showed that both sexes produced a similar number of single-authored papers (z = 0.897, p 
= 0.369). The data also showed a similar number of co-authors depending on the gender of 
the first author (male: mean 3.30, SD 1.77, female: mean 3.54, SD 1.71, t = 1.547, df = 
520, p = 0.123). 

We found statistically significant differences in the relationship between the proportion 
of women per paper and the type of collaboration (see Table 2). Thus, the proportion of 
women in papers published with national or international collaboration was significantly 
lower than the proportion of women in papers produced within the same institution (no 
collaboration). This trend was more pronounced when we considered papers that were only 
by men or women (v2 = 28.214, df = 2, p < 0.001). Hence, while the proportion of papers 
that were exclusively by men was higher in those based on international collaboration, 
papers by women only were more frequent among those produced in a single institution (no 
collaboration). 

 
Impact factor and citations 

 
There were no differences in the impact factor of journals depending on the gender of the 
first author (Male: mean 1.41, SD 1.10, female: mean 1.40, SD 1.14, t = 0.028, df = 520, 
p = 0.977). A total of 81.2 % (n = 424) of the papers received at least one citation. Papers 
published with international collaboration received more citations  (v2 = 20.765, df = 2, p 
< 0.001) compared to papers published with national collaboration and no collaboration. 
Since men had more publications in this type of collaboration, a covariance analysis was 
carried out that took into account the type of collaboration as a covariate. The analysis 
highlighted a number of citations that were similar for both genders (see Table 3). Moreover, 
the data did not show a statistically significant relationship between the pro- portion of 
female authors and the number of citations received, controlled by the number of authors 
who signed each paper and the journal impact factor (rAB.CD = -0.085, p = 0.052). 

 

Table 2 Proportion of female authors of the papers by type of collaboration 
 

 Mean (SD) Statistic p value Groups p value

No collaboration 0.50 (0.33) F (2,469) = 12.850 <0.001 No C–NC 0.025 

National collaboration 0.40 (0.32)   No C–IC <0.001 

International collaboration 0.32 (0.32)   NC–IC 0.100 

SD standard deviation, F Snedecor’s F test, No C no collaboration, NC national collaboration, IC inter- 
national collaboration 



 

 

 

Table 3 Relationship between the 
number of citations and the sex 
of the first author. 

 
 

 
 

SD standard deviation, IQR 
interquartile range, F Snedecor’s

Corresponding author 

Men 5.29 (7.42) 3 (6) F (2,514) = 1.031 0.310 
Women 4.45 (6.15) 3 (5) 

F test.    
 

Discussion 
 

This study focused on the analysis of scientific production in psychology, a field in which 
women predominate. The data showed that women were the first authors of a lower pro- 
portion of papers than expected and signed as a corresponding author less frequently than 
men. This last point is especially relevant since in many cases the person responsible for 
correspondence is the visible head of the research team or the team’s senior researcher. The 
same imbalance was observed in the proportion of women authors in general. In this case, 
the average proportion of women per paper was 0.42. This result was no better than that 
found in the study by Mestre Escriva  ́et al. (1996) for the period 1977–1995, in which around 
40 % of first authors were women towards the end of the study period. Many studies on the 
presence of women in science have mentioned the ‘‘leaky pipeline’’ phenomenon, which 
refers to the steady attrition of women at each stage of the academic career ladder. For 
instance, in Spain the percentages of female enrolled and graduate psychology students in 
the 2009–2010 academic year were 76.4 and 80.7 %, respectively, according to INE data 
(INE 2011). However, as one moves up the academic ladder the presence of women 
decreases. This decline begins to be evident at PhD level, where 62.3 % of PhD theses are 
submitted by women. It is further consolidated with entry into a stable academic career, as 
women occupy 53.8 % of posts (INE 2011). Hence, the participation of women in psy- 
chology, which is higher than in other disciplines, is not directly related to the number of 
women in professional positions in this field or to the generation of scientific publications, 
as  indicated  by  González-Alcaide  et  al.  (2010).  Our  results  show  that  despite  similar 
numbers of both genders in academia, scientific production remains unequal. This differ- 
ence in the number of male and female authors of scientific publications could be due to the 
influence of various factors. These include personal or family factors, as suggested by 
Ginther and Kahn (2006) and Ledin et al. (2007), and institutional factors, as described by 
Xie and Shauman (1998), who found that women had a higher teaching load than men. 

Our results also indicated that there is a bias in the presence of women depending on the 
gender of the first author. Thus, the proportion of female authors is higher when the first 
author is a woman than when the first author is a man. These results could be explained by 
the greater propensity of researchers to work with same-sex partners (Ferber and Teiman 
1980; McDowell and Smith 1992; Bentley 2003). More recently, this pattern of collabo- 
ration has been supported by the results of a study on the preparation, supervision and 
submission of PhD theses in Spain (Villarroya et al. 2008), which showed how the gender 
of the PhD student is clearly related to the gender of the supervisor, and both are related to 
the gender of the members of the assessment boards. 

The percentage of single-authored papers (9 %) is similar among men and women and 
both genders tend to publish with a similar number of co-authors. These results are 

 

 Mean Median Statistic p value
(SD) (IQR)   

First author 

Men 

 
 

5.29 (7.51) 

 
 

3 (6) 

 
 

F (2,514) = 1.034 

 
 

0.310 

Women 4.51 (6.09) 3 (6)   



 

 

 

consistent with previous studies that found a similar co-authorship rate among men and 
women and low percentages of single authorship (Cole and Zuckerman 1984; McDowell et 
al. 2005; Copenheaver et al. 2010). However, these studies report a higher percentage of 
single-authored papers (around 20 and 24 %) than in our results. This difference could be 
explained by varying patterns of collaboration across disciplines. 

As regards patterns of collaboration, the results show a lower proportion of women per 
paper in publications produced through national or international collaboration than in papers 
produced without external collaboration. These results are consistent with those of Lewison 
(2001) and Webster (2001) on women researchers in Iceland and Poland, respectively, 
D’Amico et al. (2011) on the field of psychology in Italy, and those of Larivière et al. (2011) 
about  the faculty  in the province  of Quebec. All  of these  studies show that women are 
less involved in international collaboration than men, probably due to their lower 
participation in international teams and networks. 

Regarding the impact of publications, the analysis of both the number of citations and 
the journal impact factor showed no gender differences depending on the gender of the first 
author. This result, which indicates that there is equal recognition of scientific production 
within the discipline, highlights the need to achieve equality in access to scientific careers, 
funding and promotion. However, this result is different from that found by the same authors 
in a previous study that included all disciplines (Borrego et al. 2010). The analysis revealed 
that papers written by women had a stronger impact, both in terms of the number of citations 
and the journal impact factor. To some extent, these contradictory results could point to an 
unequal development of the sexes in different disciplines and in their related patterns of 
publication (Moya-Anegón et al. 2007; Copenheaver et al. 2010; Olivas-Avila and Musi-
Lechuga 2010; Larivière et al. 2011). As for the number of citations, our results are 
consistent with those of Haslam et al. (2008) in the international area of psychology and 
with those of authors who have focused their research on other areas of science (Cole and 
Zuckerman 1984; Lewison 2001; Bordons et al. 2003; Mauleón and Bordons 2006; Ledin 
et al. 2007; Mauleón et al. 2008; Copenheaver et al. 2010), who did not find any gender 
differences in citation patterns. 

To date, findings have been mixed on the extent to which (if at all) women are less 
productive than men in academic research in terms of both quantity and quality (Tower    et 
al. 2007). This is presumably due to the different methodologies used to address the issue 
(Duffy et al. 2011). Previous studies have shown the differential effect of variables such as 
age, family characteristics, academic rank, motivation, etc. on scientific production 
according to gender (Stack 2004; Ledin et al. 2007; Hunter and Leahey 2010). However, 
when studying scientific production in a particular cohort, these variables present quite 
homogeneous values. Nevertheless, when studying scientific productivity in a specific time 
period, the values of these variables are distributed more heterogeneously and their effects 
appear to be diluted among male and female researchers. Our study shows how over a 
specific time period in a discipline such as psychology, which has a high proportion of 
female researchers, there is a lower presence of women in scientific publications, espe- 
cially in those involving international collaboration. However, the results do not show 
differences in the number of citations and in the impact factor of the journals in which men 
and women publish. Thus, since discrepancies have been identified in the participation of 
women in science, specifically in the field of psychology, it is important to explore the 
causes and implement measures to redress this imbalance. Finally, it would be interesting to 
carry out a longitudinal study of these data as well as to conduct similar studies in other 
countries and areas of knowledge in order to compare the results reported here with those in 
other settings. 
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