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Introduction

Women make up a high percentage of profession-
als in both health care and biomedical research.1 In 
Spain, the number of female physicians has increased 
steadily over the last decade and will reach 52.2% by 
the year 2020.2 Scientific production has acquired 
great importance in the progression of the healthcare 
professional career, and the studies carried out in this 
respect demonstrate the existence of a gender gap in 

the authorship of scientific production.3 Recently in 
Spain, Tornero-Patricio et al. analyzed gender ine-
quality in the scientific production of 24 Spanish 
medical journals during 2017.4 The results showed 
large differences; depending on the journal, between 
26% and 64% of the authors were women. In this 
evaluation, the journal EMERGENCIAS was not evalu-
ated despite being the official journal of the Spanish 
Society of Emergency Medicine (SEMES) and being a 
journal included in the Journal Citation Reports and 
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(36.2%). A woman was the first author of 384 articles (31%), the corresponding author of 352 (28.4%), and the last 
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Conclusions. The publication of articles by women in Emergencias has increased over the past decade. However, 
women continue to author fewer articles than men.
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Mujeres ocupando autorías preferenciales de artículos en la revista 
EMERGENCIAS: análisis de la última década

Objetivos. Analizar la desigualdad de género en la producción científica de la revista EMERGENCIAS en la última 
década.

Método. Estudio longitudinal retrospectivo que revisó los números publicados entre enero de 2011 y diciembre de 
2020. Se analizaron el número de autores, género, tipo y año de publicación y autoría preferencial (primera autoría, 
autoría de correspondencia o última autoría). La participación de la mujer se calculó en base a valores porcentuales y 
se analizó la tendencia existente a lo largo de los años.

Resultados. Se recogieron 1.240 artículos con un número total de 5.213 firmantes, 1.889 de ellos (36,2%) mujeres. 
En 384 (31%) artículos, una mujer asumió la primera autoría, en 352 (28,4%) fue autora para correspondencia y en 
358 (28,9%) la última autora. A lo largo de la década, se identificó una tendencia creciente en los que una mujer fue 
primera autora en los artículos originales o metanálisis (p = 0,047). En los editoriales, revisiones, cartas científicas o 
comunicaciones breves, cartas al editor y otros no existió una tendencia creciente significativa en las autorías 
preferenciales.

Conclusión. La participación de autoras en la producción científica de la revista EMERGENCIAS ha aumentado en la 
última década. No obstante, comparado con la de hombres, sigue existiendo una menor participación.
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occupying the first quartile in its category. A detailed 
analysis of several studies shows that in the positions 
that could indicate more prestige, such as first au-
thor, last author (or senior author) or corresponding 
author, there continues to be an underrepresentation 
of women.4-7 In view of this situation, the aim of this 
research was to analyze the gender differences in sci-
entific production in the different types of articles 
published in the journal EMERGENCIAS during the 
last decade.

Methods

All articles published in the journal EMERGENCIAS 
from the beginning of 2011 to the end of 2020 (10 
years) were identified. These articles were classified 
into original articles, systematic reviews or meta-analy-
ses, editorials, scientific letters, literature reviews, let-
ters to the editor, and others. An Excel database was 
constructed by reviewing each issue of the journal to 
obtain descriptive information on the articles pub-
lished. For each of the articles, the year of publication, 
type of article, number of authors, number of female 
authors, female first author, female corresponding au-
thor and female last author were collected. Gender 
was obtained from the full name present in the publi-
cation. In the case of uncommon names or doubts, 
Google, and social networks, including LinkedIn, were 
consulted. Preferred authorship was defined as princi-
pal authorship, corresponding authorship, or last 
authorship.8

The primary objectives were: i) percentage of wom-
en as authors of articles in the Journal; ii) percentage of 
articles whose first authorship is held by a woman; iii) 
percentage of articles whose authorship for correspond-
ence is held by a woman; and iv) percentage of articles 
whose last authorship is held by a woman. As second-
ary objectives, we analyzed: i) the trend of female au-
thorship over the years; and ii) the percentage of arti-
cles in which at least one preferential authorship is held 
by a woman.

Quantitative variables are expressed as mean and 
SD and categorical variables as frequencies and per-
centages (n; %). Student’s t test was used to compare 
means for equal or unequal variances as appropriate. 
Levene’s robust test was used to determine whether the 
variances were equal.

The comparison of proportions was performed us-
ing the χ2 test. However, the percentage of potential 
female publishers in the general population is unknown 
and changeable and, therefore, we calculated what the 
minimum percentage of women in the general popula-
tion would have to be to nullify statistical significance. 
For example, assuming that the minimum percentage 
calculated was 25% would indicate that if the actual 
percentage of women in the general population was 
greater than 25%, chance could not explain the results. 
A very low percentage would be evidence that chance 
cannot explain the result.

A value of bilateral P < .05 was considered statistical-
ly significant. STATA v.16 (StataCorp, Texas, USA) was 
used for statistical analysis.

Results

In total, 1240 articles were published in the journal 
EMERGENCIAS and 5213 authors were analyzed. Of 
these 1240 articles, 275 (22.2%) were original articles or 
meta-analyses, 142 (11.5%) editorials, 120 (9.7%) scien-
tific letters, 385 (31.1%) letters to the editor, 73 (5.9%) 
literature reviews and other articles were 245 (19.8%). 
Table 1 shows the type of article published. The mean 
number of authors per article was 4.2 (SD: 3.1).

Of the 5213 authors, 1889 (36.2%) were women 
and 3324 (63.8%) were men (P < .001). The minimum 
percentage of women that should exist in the general 
population to nullify statistical significance was 37.5%. 
The mean number of women and men per article was 
respectively 1.5 (SD: 1.6) vs. 2.7 (SD: 2.3) (P < .001). 
Of these 1240 articles, 870 (70.2%) had at least one 
woman among the authors. In 605 (48.8%) at least 
one preferential authorship was assumed by a woman, 
compared with 1108 (89.4%) articles in which a man 
assumed at least one preferential authorship. In 132 
(10.7%) articles all preferred authorships were held by 
a woman, compared to 635 (51.2%) articles in which 
all preferred authorships were held by men.

In 2011, 61 of 141 articles (43.3%) had at least one 
woman within at least one of the 3 preferred author-
ships, whereas in 2020 it was in 73 of 139 (52.5%) (P 
for trend = .23). Figure 1 shows the trend in the per-
centage of articles in which a woman assumed a pre-
ferred authorship. Table 2 shows the percentage of arti-
cles in which a woman held preferential authorship, the 
percentage of women that should exist in the general 
population to nullify statistical significance, and the p 
value for trend over the years.

In 275 original articles or meta-analyses, 1947 au-
thors were identified. Seven hundred and twenty-one 
(37%) were women and 1226 (63%) were men 
(P < .001). The minimum percentage of women that 
should exist in the general population to nullify statisti-
cal significance is 39.2%. The mean number of women 
and men per article was 2.6 (SD: 2.2) vs 4.5 (SD: 3.2) 
(P < .001). In 2011, 53 (32.3%) of the authors were fe-
male, while in 2020 it was 110 (42.5%), (P for 
trend = .04).

Table 1. Distribution of the types of articles in the journal 
EMERGENCIAS
Type of article n (%)
Original articles or meta-analyses 275 (22.2)
Editorials 142 (11.5)
Scientific Letters 120 (9.7)
Literature review articles 73 (5.9)
Letters to the editor 385 (31.1)
Other 245 (19.8)
Total 1240 (100)
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Of these 275 papers, 250 (90.9%) had at least one 
woman among the authors. In 146 (53.1%) articles a 
woman was present (P for trend = .076; Figure 2, Table 
2).

In 142 editorials, a total of 231 authors were identi-
fied and 43 (18.6%) were women (P < .001). The mini-
mum percentage of women that should exist in the 
general population to nullify statistical significance is 
23.6%. The mean number of women and men per arti-
cle was 0.3 (SD: 0.6) vs 1.3 (SD: 0.9) (P < .001). Of 

these 142 editorials, 34 (23.9%) had at least one wom-
an among the authors. In 30 (21.1%) at least one pre-
ferred authorship position was assumed by a woman, 
compared with 131 (92.3%) articles in which at least 
one man was present. In 11 articles (7.8%) all were oc-
cupied by women, compared with 112 articles (78.9%) 
in which all the preferred authorships were occupied by 
men. No increasing trend was identified in the percent-
age of editorials in which a woman assumed at least 
one preferred authorship (P for trend = 0.18), nor for 
each of the preferred positions individually (Table 2).

In 120 scientific letters 659 authors were identified 
and 282 (42.8%) were women (P < .001). The mini-
mum percentage of women in the population neces-
sary to nullify statistical significance was 46.6%. The 
mean number of women and men per article was re-
spectively 2.4 (SD: 1.6) vs. 3.1 (SD: 1.8) (P < .001). 
Among these 120 articles, 109 (90.8%) had at least 
one woman among the authors. In 71 (59.2%) a wom-
an assumed at least one of the 3 preferred authorships, 
compared with 106 (88.3%) articles in which at least 
one man was present. In 14 articles (11.7%) all the 
preferred authorships were held by women, compared 
with 49 articles (40.8%) in which all were held by men. 
There was no time trend in the percentage of papers in 
which a woman assumed one of the 3 preferred au-
thorships (P for trend = .73), nor for each of the pre-
ferred positions individually (Table 2).

Table 2. Percentage of articles whose preferential authorship is held by women

Percentage of 
articles by a woman 

P value (assuming a 50% 
proportion of women in 

the population)

Minimum percentage of 
women in the general 
population to nullify 
statistical significance

P value for trend 
over the years*

All articles (n = 1240)
Principal authorship 384 (31%) <.001 33.6% .03
Corresponding authorship 352 (28.4%) <.001 30.9% .30
Last authorship 358 (28.9%) <.001 31.4% .30

Original articles or meta-analyses (n = 275)
Principal authorship 97 (37.3%) <.001 40.9% .047
Corresponding authorship 79 (28.7%) <.001 34.1% .22
Last authorship 70 (25.5%) <.001 30.6% .99

Editorials (n = 142)
Principal authorship 17 (12%) <.001 17.4% .08
Corresponding authorship 17 (12%) <.001 17.4% .74
Last authorship 24 (16.9%) <.001 23.1% .74

Scientific letters (n = 120)
Principal authorship 44 (36.7%) <.001 45.4% .48
Corresponding authorship 38 (31.7%) <.001 40.1% .33
Last authorship 43 (35.8%) <.001 44.5% .53

Reviews (n = 73)
Principal authorship 19 (26%) <.001 36.3% .83
Corresponding authorship 15 (20.6%) <.001 30% .81
Last authorship 16 (21.9%) <.001 31.6% .55

Letters to the editor (n = 385)
Principal authorship 119 (30.9%) <.001 35.5% .10
Corresponding authorship 125 (32.5%) <.001 37.2% .24
Last authorship 123 (32%) <.001 36.6% .28

Other works (n = 245)
Principal authorship 88 (35.9%) <.001 42% .48
Corresponding authorship 78 (31.8%) <.001 37.7% .29
Last authorship 82 (33.5%) <.001 39.4% .31

*In all cases where there was statistical significance, the trend was upward.

Figure 1. Trend over time in the percentage of papers in which 
a woman assumed preferred authorship.
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In 73 articles, 285 authors were identified and 77 
(27%) were women (P < .001). The minimum percent-
age of women in the population required to nullify sta-
tistical significance was 32.2%. The mean number of 
women and men per article was respectively 1.1 (SD: 
1.2) vs. 2.8 (SD: 2.2) (P < .001). Of these 73 papers, 42 
(57.5%) had at least one woman among the authors. 
In 30 (21.1%) a woman assumed at least one of the 3 
preferred authorships, compared with 63 (86.3%) arti-
cles in which at least one man was present. In 10 arti-
cles (13.7%) all the preferred authorships were held by 
women, compared to 49 articles (67.1%) in which all 
were held by men. There was no increasing trend over 
time in the percentage of reviews in which a woman 
assumed at least one preferred authorship (P for 
trend = .99), nor for each of the preferred positions in-
dividually (Table 2).

In the 385 letters to the editor, 1278 authors were 
identified and 472 (36.9%) were women (P<.001). The 
minimum percentage of women in the population re-
quired to nullify statistical significance was 39.6%. The 
mean number of women and men per article was re-
spectively 1.2 (SD: 1.1) vs 2.1 (SD: 1.2) (P<.001). Of 
these 385 articles, 271 (30.4%) had at least one wom-
an among the authors. In 204 (53%) at least one wom-
an assumed at least one of the 3 preferred authorships, 
compared with 347 (90.1%) articles in which at least 
one man was present. In 38 articles (9.9%) all preferred 
authorships were held by a woman, compared with 
181 articles (47%) in which all preferred authorships 
were held by men. There was no time trend in the per-
centage of papers in which a woman assumed at least 
one of the 3 preferred authorships (P for trend = 0.58), 
nor for each of the preferred positions individually 
(Table 2).

In the 245 articles classified in other categories, 813 
authors were identified and 294 (36.2%) were women 
(P < .001). The minimum percentage of women in the 
population needed to nullify statistical significance was 
39.5%. Of these 245 articles, 164 (66.9%) had at least 
one female author. The mean number of women and 

men per article respectively was 1.2 (SD: 1.2) vs 2.1 
(SD: 2.1) (P < .001). In 130 papers (53.1%), a woman 
assumed at least one of the 3 preferred authorships, 
compared with 205 articles (83.7%) in which at least 
one man was present. In 40 articles (16.3%) all the 
preferred authorships were held by women, compared 
to 115 articles (46.9%) in which all were held by men. 
There was no time trend in the percentage of articles in 
which a woman assumed one of the 3 preferred au-
thorships (P for trend = .32), nor for each of the pre-
ferred positions individually (Table 2).

Discussion

The results of this investigation show differences in 
the percentage of men and women as authors of the 
publications of the journal EMERGENCIAS during the 
last decade. The number of female authors was lower 
than that of male authors both when analyzed by total 
number of signatories of all publications and when only 
preferential authorship was analyzed. Analysis by type 
of article and sex showed a higher frequency of female 
authors than male authors in all types of publications. 
The results of the present study are in agreement with 
publications carried out in Spain and other countries on 
gender inequality in the authorship of medical 
articles.1,4,5,7,9,10

A review of publications over 35 years in 6 high im-
pact factor journals showed that there was a lower pro-
portion of women authors with preferential authorship.7 
In our study, it is evident that there is, throughout the 
period analyzed (2011-2020), an increasing propensity 
for women to occupy preferential authorship in relation 
to original articles or meta-analyses. However, in the re-
maining types of articles, this positive trend was not 
observed in relation to preferential authorship. Likewise, 
we should highlight the lower frequency of female au-
thors with respect to male authors in the publication 
modalities of editorials and review articles. In relation to 
the latter, our study adds to the scientific evidence 
demonstrating that the number of female authors of 
papers commissioned by journals (editorials or reviews) 
continues to be considerably lower than that of au-
thors, rarely exceeding 20%.7,9-11

Original articles are the most important and influen-
tial at the curricular or academic level. In our study, 
there has been an increasing trend in the percentage of 
female authors with respect to the total number of au-
thors throughout the period analyzed. This trend is 
parallel to the percentage of articles in which a woman 
is the principal author, with no trend in the rest of the 
preferential authorships. The increasing tendency for a 
woman to take principal authorship in this type of work 
may suggest a progressive role of women in leading re-
search projects.12 This trend did not occur in the rest of 
the preferred authorships. The reason remains un-
known. We could speculate whether this was due to a 
lower negotiation effort to occupy preferential positions 
or whether this growing leadership in research projects 

Figure 2. Trend over time in the percentage of original arti-
cles or meta-analyses in which a woman assumed preferred 
authorship or any authorship.
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has not yet translated into a higher percentage of lead-
ership or positions of responsibility.13,14

Several studies have investigated the possible causes 
of the differences in the percentage of men and wom-
en in scientific production.3,9,10,13 Among them is the 
lack of balance between professional and family life, a 
primary concern of women in medicine.3 The predomi-
nant responsibility of women for childcare makes it dif-
ficult to compete, and it is even possible that they do 
not seek academic promotion in the same proportion 
as men.12 In Spain, scientific publications are usually 
published outside working hours. Time devoted to re-
search during working hours could reduce the differ-
ences. Other reasons for this detrimental situation of 
women authors (in number and position) in publica-
tions could be the lower participation in collaborative 
studies.15 Likewise, in editorial and review articles, wom-
en are clearly underrepresented, and a reflection would 
be necessary to favor equitable participation in this 
type of article.

Among the strengths of this study, the first of its 
kind in the journal EMERGENCIAS, are the large num-
ber of authors, the number of articles analyzed, the ab-
sence of missing values, and the long period of time 
studied. The analysis of both the total number of au-
thors and the preferred authorship provides information 
on the scientific production by gender in the different 
types of publications of the journal EMERGENCIAS.

Among the limitations of our study is that the num-
ber of women potentially publishing in the journal 
EMERGENCIAS cannot be known. It should be taken 
into account that the journal receives publications from 
many nations. In addition, the percentage of potential 
female publishers changes over the years. However, we 
calculated the minimum percentage of women that 
should exist to nullify statistical significance and it is ev-
idently too low. Therefore, it is highly unlikely that the 
differences are due to a lower number of potential fe-
male publishers.

As a general rule, the P value is a conditional proba-
bility that answers the following question: having had 
these results, what is the probability that they are due 
to chance or sampling. In this paper we have tried to 
explain that the P value should be interpreted with cau-
tion, especially its usual cut-off point of 0.05, since we 
do not know what the percentage of women and men 
in the population is. On the other hand, the type of 
preferential authorship allows for differentiated weight-
ings, since it is not the same to be first, last or corre-
sponding author.

In conclusion, the participation of women authors 

in the scientific production of the journal EMERGENCIAS 
has increased in the last decade. However, there are still 
gender differences (to the detriment of women) in 
terms of the total percentage of authors and preferen-
tial authorship.
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