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The regular analysis of publication trends, including gender aspects, is an important
contribution to the identification of gender-specific differences in academic
psychiatry. The present study aimed to characterise publication topics in three high-
impact psychiatric journals across three time points within 15 years (2004, 2014 and
2019). Publication patterns of female authors compared to their male colleagues were
examined. All articles published in 2019 in the three high-impact psychiatry journals
JAMA Psychiatry, British Journal of Psychiatry and American Journal of Psychiatry
were included and compared with data from the 2004 and 2014 assessments.
Descriptive statistics were calculated and Chi-square tests were performed. In 2019,
a total of 473 articles were published, 49.5% were original research articles, of which
50.4% were published by female first authors. The results of this study showed a stable
trend in the publication of research on mood disorders as well as schizophrenia and
psychotic disorders in high-ranking psychiatric journals. Although the percentage
of female first authors in the three most common target populations under study
(mood disorders, schizophrenia and general mental health) increased from 2004
to 2019, gender equality has not yet been achieved in these fields. However, in
the two most frequent subject matters, basic biological research and psychosocial
epidemiology, the percentage of female first authors was more than 50%. Consistent
monitoring of publication trends and gender distribution by researchers and journals
in psychiatric research should be continued to identify and counteract the possibility
of the underrepresentation of women in certain fields.

academic psychiatry, gender, bibliometric analysis, medical literature, psychiatry research,
women in medicine

1. Introduction

Bibliometric researchers outline publication trends, changes over time and specific research
interests through the characterisation, the systematic assessment and the analysis of medical
literature (1-10). The growing contribution of women in academic psychiatry is an area of current
interest. Notably, females are strongly represented amongst both medical students, e.g. 50.5% in the
United States in 2019 (11), and psychiatric residents, e.g. 48.9% in the United States in 2019 (12).
Scientific publishing as one of the most important metrics of academic productivity is one criterion
in hiring processes for leading positions and plays a key role in achieving higher academic ranks
(13, 14).
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Two recent studies demonstrated that the percentage of female
authors is on the rise and gender parity in first authorship was finally
achieved in the category of original research articles in 2019 (14, 15).
However, women remain underrepresented in senior and leadership
positions, and in academic medicine (14-19). This fact bears the risk
that issues relevant to women are systematically underrepresented, thus
potentially resulting in a loss of diversity with gaps in psychiatric
research (20, 21).

As aresult, there has been a call for specific interventions to address
gender inequalities in academic psychiatry and to tackle potential
barriers to women’s career advancements (17, 22-24). The ongoing
analysis of publication trends, including gender aspects, provides an
important contribution to the identification of potential gender-specific
differences in medical research (25-27). The present study aimed to
characterise psychiatric research in three high-impact psychiatric
journals in order to explore changes in publication topics across three
time points within 15years (2004, 2014 and 2019). Furthermore,
publication patterns of women compared to their male colleagues
were analysed.

2. Materials and methods

A bibliometric review of all articles published in 2019 in the three
high-impact psychiatry journals JAMA Psychiatry, British Journal of
Psychiatry and American Journal of Psychiatry was conducted in order
to explore subject matters, subspecialty areas and target populations
under study, considering gender distribution in authorship. A
comparison with data from the 2004 and 2014 assessments of
subspecialty areas and target populations under study was made. The
first similar assessment by the study group was conducted in 1994. Back
in 1994, the highest-ranking general psychiatry journals (Archives of
General Psychiatry (now: JAMA Psychiatry) and The American Journal
of Psychiatry) as well as the highest-ranking non-American journal (The
British Journal of Psychiatry) were selected due to their longstanding
consistency in high-impact factor ranks. To ensure comparability with
previous years, these journals were then kept for follow-up examinations.
Articles stated as published in-print on the journals’ homepages were
included. A distinction was made between original research articles as
defined by the journals and non-original research articles (e.g. editorials,
commentaries, letters). One month’s worth of data from each journal
were assessed independently by two researchers to evaluate the inter-
rater reliability. The remaining 11 months’ data were assessed by two
researchers together. Gender was identified by the author’s gender-
specific given names. In cases where the gender of the author could not
be clearly identified by the given name, university homepages or
research gate profiles were screened for further information. Gender was
determined for all authors indicating first or senior authorship with a
single authorship counted as both first and senior authors.

The authors developed and reconciled the following coding scheme
based on a previous study by this study group (25). For all original
research articles in 2019, the study group distinguished the subject
matter as (1) interventions (either psychotherapy, psychoeducation,
psychopharmacotherapy, combined/complex intervention or other
somatic therapy), (2) epidemiology (either biological, psychosocial or
other variables), (3) basic research (either biological or psychosocial
variables), (4) clinical research, (5) development or validation of
measurement scales or (6) economic evaluation. Target populations
under study and subspecialty areas were also coded for all articles
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(original research and non-original research articles) in 2004, 2014 and
2019. Amongst subspecialty area, the main topics or special interests of
(further
Supplementary material). For each article, a maximum of three codes

the  publications were classified details  see
related to mental health conditions and subspecialty areas were
allocated, respectively. The age group of participants under investigation
was coded for all articles to distinguish amongst research about children
and adolescents (until the age of 18), adults (aged 18 to 65) and the
elderly (older than 65 years). The data collected in 2019 were compared
to existing data from 2004 to 2014 (28). Statistical analyses were
performed using SPSS (SPSS 27). Descriptive statistics (percentages and
frequencies) were calculated for each category. For each year, the
percentages for each category were calculated by dividing the number
of target populations under study or subspecialty area by the number of
all codes assigned to the category in total. For each year, percentages
were calculated for each gender by dividing the number of first authors
of that gender by the total number of first authors (including unclear
gender). Chi-square tests were performed in order to calculate
developments from 2004 to 2019 and to compare the results of female
and male authors. p values of <0.05 were considered to be statistically
significant. Inter-rater reliability was calculated in a 10% random
subsample of all articles via Cohen’s kappa of 0.87.

3. Results

A total of 473 articles were published in 2019. Of those 234 (49.5%)
were original research articles, of which 118 were published by females
as first authors (15). In 2014, the total number of published articles was
642. 318 (49.5%) accounted for original research articles, including 133
by females as first authors. In 2004, the number of all articles was 800,
with 502 (62.8%) accounting for original research articles, including 182
with female first authors (27).

3.1. Mental health condition and target
population

In 2019, a total of 574 codes were assigned to this category for all
articles. In 2014, 724 codes were allocated, and 948 codes in 2004. In
2019, the largest number of articles published focused on mood
disorders (n=127 of 574; 22.1%) and schizophrenia and psychotic
disorders (n=120 of 574; 20.9%). A similar finding was shown both in
2004 (mood disorders n=203 of 948; 21.4%, schizophrenia n=184 of
948; 19.4%) and 2014 (mood disorders n=116 of 724; 16%,
schizophrenia n=118 of 724; 16.3%), although in 2014, the broader
category of general mental health (three or more diagnostic categories)
ranked first (n =143 of 724; 19.8%). The percentage of articles on other
conditions with publication numbers of 15 or more in 2019 increased
on the topics of alcohol- and drug-related disorders, suicide and self-
harm, violence, trauma and victimisation, autism, children’s disorders,
attention spectrum disorders and cognitive disorders, whilst there was
a decrease in research on anxiety disorders since 2004 (see Figure 1).

When examining articles by female first authors, a similar picture
emerges. The three most common categories in all 3 years observed were
mood disorders, schizophrenia and general mental health with an
increase in the percentages of female first authors in these conditions
from 2004 to 2019 (mood disorders 31.5 to 37.8%, schizophrenia 22.3 to
39.2%, general mental health 26.8 to 32.9%). In 2019, the percentage of
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female first authors was almost equivalent to male first authors for articles
on alcohol- and drug-related disorders (47.8%) and autism (47.6%).
Whilst articles on suicide and self-harm (52.8%), violence, trauma and
victimisation (60.6%), children’s disorders (68.4%), attention spectrum
disorders (60%) and anxiety disorders (58.3%) were published more
frequently by female first authors. Results are also shown in Table 1.

3.2. Subspecialty areas

In this category, a total of 635 codes were assigned for all articles in
2019, 689 codes in 2014 and 760 in 2004. In most subspecialty areas, the
proportion of topics remained relatively stable between 2004 and 2019,

10.3389/fpsyt.2023.1104683

notable changes were observed in some areas of interest (see Table 2).
The number of papers published on neuroimaging almost halved from
105 articles (of 760; 13.8%) in 2004 to 58 (of 635; 9.1%) in 2019. Whereas
the percentage of female first authors of publications on neuroimaging
increased considerably (from 30 (of 105; 28.6%) in 2004 to 25 (of 58;
43.1%) in 2019). In other frequently published areas, an increase in the
number of papers was observed: For example, pharmacotherapy (from
81 (of 760; 10.7%) in 2004 to 93 (of 635; 14.7%) in 2019), genetics (from
46 (of 760; 6%) in 2004 to 51 (of 635; 8%) in 2019) and psychotherapy
and psychological intervention (from 35 (of 760; 4.6%) in 2004 to 46 (of
635;7.2%) in 2019).

Likewise, the proportion of female first authors in these fields
increased (pharmacotherapy 23 (of 81; 28.4%) in 2004 to 30 (of 93;

20%
15%
10%
5%
chizophren 8 5
Mood a & General, |Blcoholand | o0 | Violence, . Childrens | AMEDUON | oritive | Anxiety
; ; mental drug related trauma & Autism : spectrum 5 3
disorders psychotic : selfharm | . ) disorders : disorders disorders
y health disorders victimisation disorders
disorders
2019 22.1% 20.9% 14.3% 8.0% 6.3% 5.8% 3.7% 3.3% 2.6% 2.6% 2.1%
=2014|  16.0% 16.3% 19.8% 5.7% 5.1% 5.1% 2.1% 0.7% 2.1% 3.7% 3.0%
=2004 21.4% 19.4% 16.1% 5.9% 3.1% 4.0% 1.4% 0.3% 1.5% 1.2% 4.1%
FIGURE 1
Percentages of articles by mental health condition and target population under study in 2004, 2014 and 2019. For each year, percentages were calculated
for each category, by dividing the number of that condition by the number of all codes assigned to the conditions (n=574 in 2019, n=724 in 2014 and
n=948in 2004).

TABLE 1 Number of female and male first authors of articles by mental health condition and target population under study in 2004, 2014 and 2019.

Mental health condition 2019
3:3;?;gtﬁégopulatlon Women Men Men Men Value of p
n (%) n (%) n (%) n (%)
Mood disorders 48 (37.8) 79 (62.2) 45 (38.8) 66 (56.9) 64 (31.5) 130 (64) 0.544
Schizophrenia and psychotic disorders 47 (39.2) 73 (60.8) 30 (25.4) 84 (71.2) 41 (22.3) 131 (71.2) 0.100
General mental health 27 (32.9) 55(67.1) 34 (23.8) 104 (72.7) 41 (26.8) 102 (66.7) 0.314
Alcohol- and drug-related disorders 22 (47.8) 24 (52.2) 20 (48.8) 19 (46.3) 24 (42.9) 28 (50) 0.731
Violence and trauma and victimisation 20 (60.6) 13 (39.4) 21 (56.8) 16 (43.2) 18 (47.4) 19 (50) 0.354
Suicide and self-harm 19 (52.8) 17 (47.2) 12 (32.4) 24 (64.9) 13 (44.9) 16 (55.2) 0.102
Children’s disorders 13 (68.4) 6 (31.6) 4(80) 1(20) 2(66.7) 1(33.3) <0.001
Autism 10 (47.6) 11 (52.4) 9 (60) 6 (40) 5(38.5) 8(61.5) 0.094
Attention spectrum disorders 9 (60) 6 (40) 7 (46.7) 8(53.3) 4(28.6) 9 (64.3) 0.081
Anxiety disorders 7 (58.3) 4(33.3) 5(22.7) 16 (72.7) 13 (33.3) 26 (66.7) 0.341
Cognitive disorders 4(26.7) 11 (73.3) 5(18.5) 20 (74.1) 2(18.2) 9 (81.8) 0.293

For each year, percentages were calculated for each gender by dividing the number of first authors of that gender by the total number of first authors (including unclear gender) for the mental health
condition and target population. Chi-square tests were performed to calculate developments from 2004 to 2019. p values <0.05 were considered to be statistically significant.
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TABLE 2 Number of articles and number of female and male first authors of articles by subspecialty area in 2004, 2014 and 2019.

Subspecialty 2019 2014 2004
SIees Overall Women Men Overall Women Men Overall Women Men

n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Pharmacotherapy 93 (14.7) 30 (32.3) 63 (67.7) 79 (11.5) 21 (26.6) 55(69.6) = 81(10.7) 23 (28.4) 54 (66.7) 0.291
Neuroimaging 58 (9.1) 25 (43.1) 33 (56.9) 76 (11) 36 (47.4) 39(51.3) | 105 (13.8) 30 (28.6) 70 (66.7) 0.504
Other 57(9) 23 (40.4) 34 (59.7) 38 (5.5) 11(29) 26 (68.4) 26 (3.4) 5(19.2) 21(80.8)  <0.001
Genetics 51 (8) 29 (56.9) 22 (43.1) 32 (4.6) 13 (40.6) 18 (56.3) 46 (6) 16 (34.8) 26 (56.5) 0.039
Psychotherapy and 46 (7.2) 22 (47.8) 23 (50) 56 (8.1) 17 (30.4) 39 (69.6) 35 (4.6) 12 (34.3) 23 (65.7) 0.071
Psychological intervention
Prevention 27 (4.3) 12 (44.4) 15 (55.6) 8(1.2) 1(12.5) 7(87.5) 1(0.1) 1(100) 0(0) 0.002
Addiction 23 (3.6) 9(39.1) 14 (60.9) 30 (4.4) 14 (46.7) 15 (50) 36 (4.7) 23 (63.9) 11 (30.6) 0.012
Cognition 22 (3.5) 10 (45.5) 12 (54.6) 31 (4.5) 13 (41.9) 17 (54.8) 24 (3.2) 10 (41.7) 14 (58.3) 0.980
Research on research 21(3.3) 11 (52.4) 10 (47.6) 5(0.7) 1(20) 4 (80) 4(0.5) 2 (50) 2 (50) 0.011
Ethics and human rights, 21(3.3) 6 (28.6) 15 (71.4) 10 (1.5) 0(0) 10 (100) 27 (3.6) 6(22.2) 20 (74.1) 0.984
philosophy and concepts
Aetiology 21(3.3) 9 (42.9) 12 (57.1) 14 (2) 7 (50) 7 (50) 7(0.9) 1(14.3) 6(85.7) 0.011
Policy 20 (3.2) 6 (30) 14 (70) 10 (1.5) 3(30) 7 (70) 1(0.1) 0(0) 1(100) 0.013
Somatic illness in 19 (3) 6 (31.6) 13 (68.4) 24 (3.5) 11 (45.8) 11 (45.8) 16 (2.1) 4(25) 11 (68.8) 0.512
psychiatric patients
Woman’s (health) issues 18 (2.8) 10 (55.6) 8 (44.4) 13 (1.9) 9(69.2) 4(30.8) 17 (2.2) 9 (52.9) 8 (47.1) 0.796
Psychopathology, 16 (2.5) 7 (43.8) 9 (56.3) 25 (3.6) 7 (28) 18 (72) 15 (2) 3(20) 12 (80) 0.195
diagnostics and
nomenclature

For each year, percentages were calculated for each category, by dividing the number of that subspecialty area by the number of all codes assigned to subspecialty areas (n =635 in 2019, n =689 in
2014 and n =760 in 2004). For each year, percentages were calculated for each gender by dividing the number of first authors of that gender by the total number of first authors (including unclear
gender) for the subspecialty area (with an annual number of at least 15 in 2019). Chi-square tests were performed to calculate developments from 2004 to 2019. p values <0.05 were considered to

be statistically significant.

32.3%) in 2019; psychotherapy and psychological intervention 12 (of 35;
34.3%) in 2004 to 22 (of 46; 47.8%) in 2019), in particular the percentage
of published articles on genetics by female first authors rose greatly from
16 (of 46; 34.8%) in 2004 to 29 (of 51; 56.9%) in 2019. The third most
common category in 2019 ‘other’ (summary topics) grew considerably
in comparison to 2004 (from 26 (of 760; 3.4%) to 57 (of 635; 9%));
similarly, the percentage of female first authors in this category increased
from 19.2% (n=5) in 2004 to 40.4% (n=23) in 2019. Another
considerable increase was found in the subspecialty areas prevention,
research on research, aetiology and policy, both overall and amongst
female first authors, whereas the field of addiction showed a marked
decline from 2004 to 2019, both overall and in the percentage of female
first authors (see Table 2).

3.3. Subject matters

In 2019, the largest share amongst subject matters of original
research articles (n=234) was accounted for basic biological research
(22.7%; n=53), followed by epidemiological psychosocial (19.7%;
n=46), epidemiological biological (18.4%; n=43), clinical research
(12%; n=28) and psychopharmacotherapeutic interventions (9%;
n=21), see Figure 2. Female first authors account for a remarkably larger
percentage compared to their male colleagues in the top-ranked subject
matter categories of basic biological research (58.5%; 31 of 53),
(56.5%; 26 of 46) and

epidemiological ~ psychosocial
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pharmacotherapeutical interventions (52.4%, 11 of 21). Results are also
shown in Table 3.

3.4. Age groups

In 2019, almost two-thirds of articles related to the child and adolescent
population were published by female first authors (27 of 41 (65.9%)). In
contrast, articles on adult and geriatric populations were less frequently first
authored by women (adults 74 of 161 (46%); elderly 6 of 15 (40%)).

4. Discussion

The present study examined how publication topics in psychiatric
research in three high-impact psychiatric journals have changed over
three time points within 15 years, with a focus on publication patterns
of female authors.

Regarding the target population under study, our findings are in line
with previous studies that have shown a stable trend in the publication of
research on mood disorders and schizophrenia and psychotic disorders in
high-ranking psychiatric journals (4, 25). This fact raises the question of the
ratio of submitted to published papers on different mental health conditions
under study (4). If certain mental health conditions were more likely to
be published, this would also be an influential factor for further research
trends, as research funding often seems to be linked to the researchers’
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FIGURE 2
Number of female and male first authors of original research articles (n=234) by subject matter (illustration of the six highest ranked) in 2019.

TABLE 3 Number of articles and number of female and male first authors of original research articles by subject matter in 2019.

Subject matter (n=234)

Overall Value of p
n (%)

Intervention

Psychotherapy 12 (5.1) 6 (50) 6 (50) 0.976
Psychoeducation 8(3.4) 3(37.5) 5(62.5) 0.457
Psychopharmacotherapy 21(9) 11 (52.4) 10 (47.6) 0.851
Combined pharmacotherapy and psychotherapy 5(2.1) 3 (60) 2 (40) 0.665
Other somatic therapy 3(1.3) 0(0) 3(100) 0.079
Epidemiology

Biological 43 (18.4) 19 (44.2) 24 (55.8) 0.365
Psychosocial 46 (19.7) 26 (56.5) 20 (43.5) 0.356
Other 10 (4.3) 4 (40) 6 (60) 0.500

Basic research

Biological 53(22.7) 31 (58.5) 22 (41.5) 0.182
Psychosocial 2(0.9) 0(0) 2 (100) 0.152
Other

Clinical research 28 (12) 13 (46.4) 15 (53.6) 0.652
Development or validation of measurement scales 1(0.4) 1 (100) 0(0) 0.320
Economic evaluation 2(0.9) 1(50) 1 (50) 0.990

For each year, percentages were calculated for each category, by dividing the number of that subject matter by the number of all original research articles (n =234). For each year, percentages were
calculated for each gender by dividing the number of first authors of that gender by the total number of first authors (including unclear gender) for the subject matter. Chi-square tests were
performed to compare the results of female and male authors. p values <0.05 were considered to be statistically significant.

academic productivity in high-impact journals (29). Furthermore,  replication of the cycle of publication in high-ranking journals leading to a
considering the importance of adequate financial support for researchand ~ greater likelihood of attracting funding for more research on specific topics
its influence on publication trends, the fact that women have significantly ~ could result in a barrier towards comprehensive scientific advances,
lower chances of receiving grants is even more serious (30). Overall, this  particularly in specific patient groups (4). In this context, it should also
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be critically reflected that women still make up only a small portion of the
editorial boards of psychiatric journals, with women representing 30.4% of
editorial boards (31) and 10.4% of editors-in-chief (32). The question of
whether the proportion of women on editorial boards influences
publications in terms of gender of authors, target population under study
and subspecialty area remains to be answered. However, publication
patterns might be influenced by a range of factors, such as editorial policy,
number of submitted manuscripts on different topics and prevailing
conceptual orientations (33). The fact that women are underrepresented in
editorial boards (31, 32) might also contribute to other disparities including
grant funding, academic promotion and compensation, which, in turn,
could prevent women from reaching their full career potential. When
women leave academic medicine in the course of their careers, whether for
personal reasons or due to career barriers, this can result in a loss of valuable
knowledge. This, in turn, can lead to a loss of diversity and augment
possible gaps in psychiatric science, which could impede the progress of
scientific knowledge relevant to the treatment of patients (34).

Although this study showed that the percentage of female first
authors in the three most common target populations under study
(mood disorders, schizophrenia and general mental health) increased
from 2004 to 2019, gender equality has not yet been achieved in these
fields. In other, less frequently studied target populations under study
(children’s disorders, attention spectrum disorders, violence and trauma
and victimisation) the percentage of female first authorship was higher
than male first authorship in more than one point in time.
Correspondingly, the percentage of female first authors in articles on the
child and adolescent population was considerably higher (65.9%).

Looking more closely at the subspecialty areas, neuroimaging, the
second most common category in 2019, has shown a remarkable decline
since 2004. Meanwhile, the percentage of female first authors on
neuroimaging articles increased clearly, although this seems to be mainly
due to the decline in the number of articles by male first authors. A
different picture emerged for articles on genetics: whilst there was only a
small increase overall, the percentage of female first authors rose
consistently to over 50 %. In other top-ranked areas of interest
(psychopharmacotherapy, psychotherapy and psychological intervention),
the number of publications increased both overall and amongst female first
authors. In the two most frequent subject matters, basic biological research
and epidemiology psychosocial, the percentage of female first authors was
more than 50 percent. To sum up, the top fields seem to be interesting for
female researchers as well. The marked increase in the number of
publications from 2004 to 2019 in the subspecialty areas of prevention,
research on research, aetiology and policy as well as the decrease in the
subspecialty area of addiction could be interpreted as an emerging trend
in certain topics. However, the interpretation appears to be limited by the
fact that this is a comparison of three points in time and thus further
observation seems necessary to assess the potential trend, as these changes
could also be caused by thematic focuses within the journals.

Limited to three high-impact journals, the results of this study
cannot be generalised to medium- or low-impact journals. Additionally,
it should be taken into account that the majority of papers were published
by authors from high-income areas, mainly North America and Europe
(15). An analysis of social psychiatric research from Germany showed
similar results with regard to mental health conditions under study, with
articles on psychiatric patients in general ranked first, followed by
schizophrenia, substance-related disorders and affective disorders (35).
A study of mental health research in Iran showed that the most frequently
published articles were on mood disorders and substance-related
disorders, whilst articles on psychotic disorders accounted for a much
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smaller proportion. Further, this study reported regarding the general
area of research, that most articles belonged to psychology (52.6%) and
clinical research (31.1%), with neuroscience far behind (14.3%) (36).
Local differences in publication trends thus underline the importance of
aiming for geographical diversity in international high-impact journals
to ensure a balanced and comprehensive publication landscape, but there
is still a lot of work to be done. So far, the leading countries regarding the
number of publications and impact have been the US and the UK (5, 37).
A further limitation is that the present study used a binary gender system
according to given names; therefore, no statements about authors
identifying as non-binary can be made.

Ongoing monitoring of publication trends and gender distribution
by researchers and journals in psychiatric research should be continued
to identify and counteract the possibility of the underrepresentation of
women in certain fields through targeted interventions (e.g. mentoring,
promotion and women’s quotas).
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