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ABSTRACT

Psychophysiology, the flagship journal of psychophysiological research, has played a key role in the field for 60years. For the pres-
ent study, we conducted a bibliometric analysis assessing the journal's development in terms of performance, authorship trends,

and thematic content for this time span. Over the years, Psychophysiology has experienced a consistent increase in manuscript

submissions, published articles, and impact factor. Authorship trends showed larger, more diverse author teams, with a growing

percentage of female first authors now representing about 50% of submissions and an increase in international collaborations.

Thematic content has evolved, shifting from peripheral measures to central nervous system measures like EEG and ERPs while

maintaining the journal's long-standing emphasis on methodological advancements. Research topics have expanded from basic

stimulus processing to more complex investigations into emotion, cognition, and psychopathology, with growing interdiscipli-

nary integration. This article provides a quantitative overview of Psychophysiology's contributions and development, aimed at

offering insights into the journal's past, current state, and potential future directions in psychophysiological research.

1 | Introduction

The year 2023 marked the 60th anniversary of Psychophysiology,
one of the most established international scientific journals spe-
cifically dedicated to the dissemination of cutting-edge psycho-
physiological research. The journal was founded in response to
the need to bring together researchers who sought to explore
the relationship between the mind and the body, as before that
time, according to the opening of the inaugural issue, “scientists
had to search through more than 80 Journals to find reports of
psychophysiological research” (Ax 1964). The 1960s, with the
formation of the Society for Psychophysiological Research (SPR)
in 1960 and of Psychophysiology in 1964, set the basis for the es-
tablishment of psychophysiological research as a contemporary

and independent discipline (Holguin and Cadaveira 2002). Since
then, Psychophysiology has been publishing research aimed at
building and improving theoretical models on the bidirectional
associations between social, psychological, and behavioral phe-
nomena and central and peripheral physiological functions,
both in healthy and clinical populations (e.g., with psychoso-
matic or psychiatric disorders; Cacioppo and Tassinary 1990).
Over the years, the journal has maintained a close and enduring
relationship with the SPR. This connection is reflected in the
alignment of research topics featured in the journal and those
presented at the Society's annual meetings, as well as the over-
lap between the Editorial Board members and the SPR Board
members, SPR fellows, and the recipients of notable SPR honors
(e.g., Distinguished Contributions to Psychophysiology Awards).
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Notably, Early Career Award winners are encouraged to submit
a paper to the journal based on their award address at the an-
nual meeting, highlighting the reciprocal influence between
Psychophysiology and the Society. This strong collaboration
with SPR has helped Psychophysiology shape and promote the
growth of contemporary psychophysiological research over the
past six decades. Particularly, Psychophysiology has shaped and
promoted the growth of contemporary psychophysiological re-
search and set methodological standards with guideline papers
(e.g., Blumenthal et al. 2005; Keil et al. 2022; Picton et al. 2000;
Steinhauer et al. 2022), and continues to be an important outlet
for psychophysiologists to disseminate methodologically rigor-
ous work and investigate psychophysiological mechanisms.

Although current research relies upon theoretical frameworks
advanced decades ago, the past sixty years have been charac-
terized by an ever-expanding progression in the employed
methodological tools and technology. For instance, the field has
encountered a shift from analog systems to sophisticated digital
systems that enable the exploration of physiological measures
with unparalleled precision (e.g., impedance cardiography, high-
density EEG, functional magnetic resonance imaging). These
technological developments have led to a further shift from
the study of peripheral, visceral functions to central measures.
Indeed, much of the early research published in Psychophysiology
focused on peripheral components (e.g., autonomic responses)
and lower reflexes (e.g., baroreceptors) associated with basic
psychological processes (e.g., conditioning; Berntson, Cacioppo,
and Sarter 2002). In contrast, recent research is predominantly
centered on the study of the human brain (both in health and
pathology), to the extent that, almost a decade ago, editor-in-
chief Monica Fabiani devoted an editorial entitled “The embod-
ied brain” to encourage scientists to “re-embody” the brain, that
is, to integrate multiple bodily systems to fully characterize the
behaving human organism (Fabiani 2015).

With Psychophysiology's recent anniversary, this moment pro-
vides an opportunity to both highlight the productivity and im-
pact of psychophysiological research, but also to objectively and
critically examine the journal's development over time. To this
end, the current study employed bibliometric analyses to por-
tray and analyze the entire publication history (1964-2023) of
Psychophysiology. Bibliometric analyses are methods that use
quantitative tools to map and analyze large sets of academic lit-
erature, allowing researchers to track the evolution of a field,
identify influential works, and reveal emerging trends (Zupic
and Cater 2015). For the present study, we chose analyses that
aim at providing objective measures of productivity, author-
ship, collaboration, citation patterns, and keyword patterns.
We thereby aimed to gather insights into how psychophysio-
logical knowledge has been produced and disseminated and
how Psychophysiology as a scientific journal has evolved. More
specifically, we aimed to analyze (i) Psychophysiology's perfor-
mance over time, using standard indicators such as the num-
ber of publications and submissions as well as the impact factor;
(ii) authorship changes, analyzing factors such as the number
of co-authors, gender of first/corresponding authors, and geo-
graphical distribution; (iii) influential, seminal papers, inves-
tigating citation patterns between highly cited publications;
and (iv) the thematic development, examining how key terms
and key term patterns have emerged and evolved over the past

60years. Particularly, a science mapping approach was used
(van Raan 2014) to trace the thematic development, analyze, and
visualize occurrences and co-occurrences of key terms, and cre-
ate a historic map of seminal Psychophysiology publications re-
vealing thematic clusters and citation patterns between papers.
By mapping these indicators over time, we aimed to provide a
structured overview of the journal's current state, its contribut-
ing authors, and the thematic landscape of psychophysiological
research—illustrating the major developments and considering
potential future directions of the field.

2 | Method
2.1 | Data
2.1.1 | Literature Search

We searched Web of Science (WoS) on September 6, 2024, to
acquire bibliometric data for Psychophysiology documents from
1964 to 2023. We included publications of type “Article” and
“Review Article” while excluding meeting abstracts, editorial
material, notes, book reviews, letters, biographical items, items
about individuals, discussions, meeting info, and a software re-
view. We also explicitly excluded “Early Access” papers, as they
had not yet been assigned to an issue, and “Correction” papers.
The Boolean search term is presented in Table 1. Additionally,
search results were refined using the GUI, and the years were to
indicate the final publication years.

The full bibliometric record and the cited references were down-
loaded for each document. Data preparation and analysis were
conducted in R 4.3.1 (R Core Team 2023) and in the RStudio
environment 2023.06.0 (Posit Team 2023) using the bibliometrix
package 4.1.3 (Aria and Cuccurullo 2017).

Bibliometric data for a total of 5869 publications were re-
trieved. Article titles for science mapping were available for all
publications. Complete data for the countries of the authors’
research institutions was available from 1998 to 2023 and was
used for statistical analyses. On the basis of this dataset, we
conducted analyses on publication numbers, author teams
(team size and countries of research institutions), seminal pa-
pers (see historical direct citation network), as well as occur-
rence and co-occurrence analyses of key terms extracted from
publication titles.

TABLE1 | Boolean search terms for Web of Science search.

SO =((“Psychophysiology”))
AND
PY =((1964-2023))
AND
DT =((Article) OR (Review))
NOT
DT =((Correction) OR (Early Access))

Abbreviations: DT, document type; PY, publication year; SO, journal name.
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2.1.2 | Additional Data Sources

We obtained 2-year impact factors for the years 1997 to 2021
from the Clarivate Journal Citations Report (retrieved on March
22, 2024). In addition, numbers of annual submissions to the
journal were obtained from Wiley Journal Insights (2020-
2023; retrieved on August 9, 2024) and the Editors-in-Chief of
Psychophysiology (1980-2019). Finally, annual percentages of
first or corresponding authors' gender (male vs. female) were
provided by the Editors-in-Chief for the years 1994-2023, with
missing data for the years 2005 and 2007 to 2010. The change to
Manuscript Central as a submission system occurred on January
1, 2006, resulting in first-author gender being recorded prior to
and corresponding-author gender thereafter. Due to the extreme
overlap between first and corresponding authors, the data were
pooled and treated as a single category for analysis.

2.1.3 | Preprocessing of Title Key Terms

For content analyses, key terms were extracted from the arti-
cle titles. To this end, in the first step, we defined key terms
consisting of multiple words (e.g., “heart rate”). Recurring
word combinations of 2 to 4 words were identified by the
tableTag function in bibliometrix and defined as a single key
term if they had at least 5 occurrences across publications.
Words were grouped in a way that longer combinations were
prioritized over shorter combinations (i.e., “heart rate vari-
ability” was not split up into “heart rate” and “variability”).
Afterward, all key terms identified by the tableTag function
(key term lengths: 1 to 4 words) were exported for manual
screening, after filtering out stop words commonly used in
the English language (e.g., “a,” “the,” “is,” “are”) that were
listed in the stop_words list of the tidytext package (Silge and
Robinson 2016) for 1-word terms and in the wordstop list of the
bibliometrix package for 2-word terms.

The exported key terms were screened independently by the
two authors to create a key term dictionary. This was done for
two purposes: First, uninformative key terms (e.g., “study” or
“participants”) were deleted from the list of terms to analyze.
Second, key terms were recoded if several key terms were
deemed to have essentially the same meaning in the context of
this review (e.g., “ERP,” “event-related potential,” and “event-
related potentials”). Disagreements were resolved by discussion.
We share the list of all extracted terms and the dictionary on
OSF (https://osf.io/6t4u5/).

2.2 | Data Analysis
2.2.1 | Journal Performance

Journal performance over the years was assessed using (a)
the number of annual publications, (b) the number of annual
submissions to the journal, and (c) the 2-year impact factor.
Annual counts of publications were obtained using the bib-
lioanalysis function of the bibliometrix package on the biblio-
metric dataset.

2.2.2 | Author Team Characteristics

Characteristics of author teams included (a) the number of co-
authors, (b) the gender of the first/corresponding author, and
(c) the countries of the authors' affiliated research institutions.
The number of co-authors was extracted from the bibliomet-
ric dataset for all years, and annual means and medians were
compared. For gender data, we reported the annual percent-
age of female first/corresponding authors from 1994 to 2023.
Finally, country data was analyzed for the years with a com-
plete record, that is, 1998 to 2023, and for the 15 countries
with the most publications in this time range. For each year,
we computed the accumulated number of publications (since
1998) by country and the percentage of publications with au-
thors from research institutions in at least two different coun-
tries. In addition, we mapped the number of international
co-authorships for the top 15 publishing countries in a net-
work plot.

2.2.3 | Science Mapping

2.2.3.1 | Historical Direct Citation Network. To
obtain an overview of seminal papers in Psychophysiology,
we constructed a historical direct citation network (Gar-
field 2004) as implemented in the histNetwork and histPlot
functions of the bibliometrix package. Fifty papers with
the highest local citation counts (i.e., publications that have
been cited by other Psychophysiology publications) were
extracted, and a network was constructed in which nodes
represent papers and are linked if one paper cites the other.
In addition, papers were clustered by the infomap algorithm
as implemented in the cluster_infomap function of the igraph
package (Csardi and Nepusz 2006). The algorithm defines
clusters to minimize the expected description length of a
random walker trajectory through the network (expressed as
Shannon entropy)—maximizing information flow within
clusters and minimizing flow between clusters (see Rosvall
and Bergstrom 2008, for details).

2.2.3.2 | Key Term Development. The most frequently
used key terms—extracted from the publication titles—were
identified for the entire body of publications and separately
for each of the six decades of Psychophysiology. Additionally,
the accumulated count of the top 10 key terms of all time were
plotted over years.

2.2.3.3 | Key Term Co-Occurrences. Relationships be-
tween key terms were assessed via co-occurrence networks,
separately for the time windows 1964-1983, 1984-2003,
and 2004-2023 (see Figures S3-S14 and Tables S5-S10 for anal-
yses by decade). To this end, occurrences and co-occurrences
of the top 50 frequent key terms in the respective time win-
dow were counted using bibliometrix functions. In order to
visualize the resulting network and group key terms into clus-
ters, co-occurrence networks were created using the cocMa-
trix function from the bibliometrix package and custom code.
Exported data was then imported in VOS Viewer 1.6.19 (van Eck
and Waltman 2010).
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VOS Viewer displays each key term as a node in a two-
dimensional network, where nodes are connected based on
co-occurrence with other key terms. The strength of a link be-
tween two nodes, indicated by the line width, reflects the abso-
lute number of times two key terms co-occur. The size of a node
represents the total strength of its links, which is the sum of all
co-occurrences of that key term with others in the network. The
spatial proximity of nodes indicates the associative strength be-
tween terms, which is a normalized measure of co-occurrence.
In VOS Viewer, the associative strength between two nodes i
and j, is calculated as s; = 2% where k represents the total link
strength of a node, m is the total link strength in the network,
and a; is the absolute number of co-occurrences of the two key
terms (van Eck and Waltman 2009, 2014).

VOS Viewer generates a map by minimizing the sum of
Euclidean distances between nodes in two-dimensional space,
weighted by their associative strength (van Eck et al. 2010; van
Eck and Waltman 2014). Key terms are then assigned to clusters
by maximizing the function V(e ... ,¢,) = Xé(c¢)(s; — 7). Here
¢, denotes the cluster assigned to the ith nlo<(Jie, and é(ci, cj) de-
notes a function that returns 1 if ¢, == ¢ (i.e., if two key terms
are assigned to the same cluster) and 0 otherwise (van Eck and
Waltman 2014). This function is multiplied by the difference
between the nodes’ associative strength (sij) and a resolution
parameter y. Lower values for y will result in fewer and larger
clusters, with y =0 producing one single cluster. For the current
analyses, we used VOS Viewer's default of y=1. In addition, we
set the minimum cluster size to 3, smaller clusters were merged
with others.

To quantitatively describe the clusters, we computed central-
ity and density measures, as proposed by Callon, Courtial,
and Laville (1991) and outlined by Cobo and colleagues (2011).
Callon's centrality measures a cluster's relevance to the entire
field by evaluating its connections to nodes in other clusters.
It is defined as C =10 ) s;;,, where s represents the associa-
tive strength between node k in a given cluster and node h in
a different cluster. Callon's density, which indicates how devel-
oped a cluster is based on internal connectivity, is calculated as
D= 100( 28/ w) where S; is the associative strength between
two nodes within the same cluster, and w is the number of nodes
in the cluster. Note that Cobo and colleagues use the equiv-
alence index, a different but related quantification of normal-
ized co-occurrence data. Here, we computed Callon's centrality
and density based on associative strength as calculated by VOS
Viewer.

To visualize clusters’ centrality and density values in compari-
son, we created thematic maps in which each cluster is plotted
in 2-D space as a circle, with its size proportional to the total
occurrences of all keywords within the cluster. The x-axis rep-
resents Callon's centrality (indicating the extent to which a
cluster is connected to other clusters in the network) while the
y-axis represents Callon's density (reflecting the internal co-
herence and development of the cluster). As our centrality and
density measures are influenced by cluster size, total network
size, and overall keyword distribution, the resulting scores
are relative and should not be interpreted in absolute terms.
To assist interpretation, the maps include dashed lines cor-
responding to the unweighted arithmetic means of centrality

and density across all clusters. These lines divide the map into
four quadrants, reflecting a general categorization framework
proposed by Callon, Courtial, and Laville (1991): Emerging
or declining themes have low centrality and density, reflect-
ing underdeveloped areas of limited relevance. Specialized
or niche themes have high density but low centrality, indicat-
ing strong internal connectivity but relative isolation. Basic
or transversal themes have high centrality and low density,
meaning they connect different clusters but lack strong in-
ternal links. Finally, motor themes exhibit high levels of both
centrality and density, representing well-developed subfields
that structure the broader research area. Importantly, while
clusters with higher centrality may be considered more inte-
gral to the broader field, and those with higher density may be
seen as more internally coherent, their positioning should be
interpreted in relative terms and not as an absolute measure of
importance or quality.

3 | Results
3.1 | Journal Performance

The number of annual publications in Psychophysiology in-
creased from 37 to 167 in the years from 1964 to 2023, with a
peak of 253 articles in 2023 (Figure 1A). Numbers of annual sub-
missions were stable and in the upper one-hundreds in the years
from 1980 to 2005. From 2006 to 2009, there was a marked and
sustained increase in submissions to around 400 submissions
annually. Finally, from 2018 to 2023 there was another surge,
with recent numbers over 700 submissions (Figure 1B). In the
25years we could obtain the 2-year impact factor for (1997 to
2021), the impact factor mostly varied around 3 (median: 3.12,
1st quartile: 2.85, 3rd quartile: 3.32) with its lowest value in 2003
(impact factor: 2.07) and its highest value recently, in 2021 (4.35).
The impact factor has been increasing since 2017 (Figure 1C).

3.2 | Author Teams

The average size of author teams has been steadily increas-
ing from M=1.83 in 1964 to M=4.95 in 2023 (Figure 2; see
Table S1 for numbers by year). On the one hand, this was due
to an increase in publications with large author teams (also
see Figure S1 for the distribution of author team sizes across
publications). At the same time, there was a relative decrease
of small author teams, and especially single-authored papers.
Accordingly, median team size increased from 2 to 3 in the mid-
1980s and to 4 in the late 2000s.

With regard to gender, the percentage of female first/corre-
sponding authors in Psychophysiology publications was still
below 20% in the mid-1990s (Figure 3). From there on, the per-
centage increased steadily until around 2011 (45%). From 2011
to 2023, the percentage of female first/corresponding authors
has varied mostly between 40% and 50% (Md =47), reaching or
surpassing the 50% mark only in 2013 (51%), 2018 (50%), 2022
(56%), and 2023 (54%).

With regard to countries of authors' research institutions, the 15
most publishing countries were mostly from Europe and North
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FIGURE1 | (A)Number of publications from 1964 to 2023. (B) Number of submissions from 1980 to 2023. (C) 2-year impact factor from 1997 to

2021.

America, with the USA (most publications: 3710) and Germany
(2nd most: 1273) leading. Non-European/American countries
included China (3rd most: 785), Australia (7th: 406), Japan
(13th: 151), and Israel (15th: 123; see Table 2 for top 15 publish-
ing countries and Table S2 for a list of all publishing countries
since 1998). Note that these are the accumulated numbers from
1998 to 2023 (only years with complete country data) and that
one publication can count toward multiple countries, depending
on co-authorships.

Inspection of the development over time revealed that authors
from research institutions in the United States have constantly
been publishing the most articles in each year (Figure 4). While
German research institutions held the second position for most
of the time, publications from Chinese institutions have been
increasing steeply since 2019, resulting in the second-highest
numbers in three out of the last four years. In addition, publica-
tions from Italian and Spanish institutions have increased sig-
nificantly in the last 5years.
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Meanwhile, the percentage of publications with authors from
research institutions in at least two different countries has
steadily increased from around 15% in the late 1990s to around
40% in recent years (Figure 5A). The number of internation-
ally co-authored publications was strongly correlated with
the total publication output (Figure 5B; also see Table S3 for
numbers of co-authored papers between countries). Notably,
Chinese institutions published less with international collab-
orators relative to their total publication output. Similarly,
Japanese institutions did not publish at least 10 publications
with any other country. Meanwhile, Italy and Switzerland
showed higher numbers of collaboration relative to their total
output.

3.3 | Science Mapping—Historical Direct Citation
Network

From the fifty selected papers with the highest local citation
counts, 46 had links between each other (i.e., cited at least one or
were cited by at least one of the other selected papers) and were
therefore included in the network (Figure 6). The infomap al-
gorithm identified 8 clusters linking publications on cardiovas-
cular psychophysiology (red), P300 and prediction errors (blue),
EMG methods & EMG in affective picture viewing (violet),
respiratory sinus arrhythmia & heart-rate variability (green),
EEG methods & guidelines (orange), and error-related brain ac-
tivity (gray). There were also two more heterogeneous clusters:
while the pink cluster contained ERP studies on cognitive con-
trol, visual search, and feedback processing, the brown cluster
contained papers on the N1 ERP component, artifact control in
high-density EEG, and affective picture processing & attention.
A complete list of the papers included in the network can be
found in the Table S4.

3.4 | Science Mapping—Key Term Development

In order to track thematic development, we extracted the
10 most common key terms appearing in article titles for
each of the journal's decades. In the first 10years, papers in
Psychophysiology mostly addressed the topics of sleep, con-
ditioning, and orienting while using mostly peripheral auto-
nomic measures (Table 3). Peripheral measures (heart rate,
cardiac, and electrodermal) were predominantly mentioned
in the first two decades but have progressively made way for
EEG and ERPs. Indeed, although the term “EEG” was already
a top-10 key term in early journal titles, EEG studies became
more popular over time until “ERP” became the top keyword

TABLE 2 | Accumulated publication numbers for countries of authors' research institutions from 1998 to 2023.

Country Publications Country Publications Country Publications
USA 3710 Canada 437 Switzerland 208
Germany 1273 Australia 406 Belgium 153
China 785 Spain 283 Japan 151
UK 591 France 244 Finland 146
Netherlands 490 Italy 238 Israel 123
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in the journal's third decade (i.e., 1984-1993) and continued
to be so until 2023. The P300 was the most commonly men-
tioned component, particularly in the time windows from 1984
to 2013. Of note, key terms from the last decade (2014-2023)
do not include any peripheral measure. Overall, psychological
constructs mentioned in article titles have changed over time.
Initially, researchers focused on topics such as “orienting,”
“conditioning,” and “habituation,” but as time progressed,
they broadened to “attention” (emerging between 1984-1993),
“emotion” (1994-2003), and “cognition” (2004-2013), which
have consistently ranked among the top 10 key terms up to the
present day. Table 3 lists the top 10 key terms across the time
windows and for all time. In addition, Figure 7 shows the time
course of accumulated occurrences for the top 10 key terms
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FIGURE 4 | Accumulated publication numbers of the top 15 pub-
lishing countries of authors’ research institutions from 1998 to 2023.

over the years. Key term trends over time for the top 50 key
terms are depicted in Figure S2.

3.5 | Science Mapping—Key Term Co-Occurrences

For the time window from 1964 to 1983, 5 co-occurrence clus-
ters were identified (Figure 8, Table 4), that were of similar size
(8 to 11 key terms). Clusters 1 (red) and 2 (green) had higher
values in centrality in comparison but lower values in density
(Figure 9). Cluster 1 consisted of a heterogeneous set of key
terms, for example, outcome variables (cardiac, performance,
reaction time, skin conductance) and shared borders with all
other clusters, suggesting that this cluster represents widely
used outcome measures and constructs. Meanwhile, Cluster
2 included a cardiovascular theme (heart rate, blood pressure,
cardiovascular) together with feedback, biofeedback, and other
terms that were situated further marginally. The cluster’s high
centrality is likely boosted by heart rate, which is the most
occurring term in the first 20years of Psychophysiology and
is situated centrally, connecting Cluster 2 to other clusters.
Meanwhile, Clusters 4 (yellow) and 5 (purple) had the highest
values in density but less so in centrality, suggesting that these
were more specialized subfields. Cluster 4 appeared to reflect
sleep research (sleep, rem, eye movement) using EEG. Cluster 5
was centered around cortical potentials (cortex, evoked, evoked
potential) in the perception of different kinds of stimuli (percep-
tion, visual, auditory). Finally, Cluster 3 (blue) had low levels of
centrality and density. It included research on electrodermal
(electrodermal, scr, also autonomic) measurement of basic stim-
ulus processing and learning (detection, stimulus, conditioning,
habituation, orienting response). While terms like conditioning
and electrodermal connected Cluster 3 to other clusters, habit-
uation, orienting response, and stimulus were rather specific for
this cluster.
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FIGURE 5 | Internationally co-authored publications in Psychophysiology from 1998 to 2023. (A) Percentage of internationally co-authored pub-
lications relative to all publications by year. Regression line fitted using LOESS. (B) Overview of publications with authors from multiple countries.

Countries are ordered counter-clockwise by the total number of publications from highest (USA) to lowest (Israel). Circle size reflects the number of

publications co-authored with at least one other top-15 country. Line width scales with the number of publications with at least one author from both

countries. Lines are only plotted for pairs of countries with at least 10 co-authored publications.
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FIGURE 6 | Historical Direct Citation Network. Nodes represent the locally most cited publications as of September 6, 2024. Publications are
linked to other publications they cited. The colors represent the eight clusters linking papers: Cardiovascular psychophysiology (red), P300 and
prediction errors (blue), EMG methods & EMG affective picture viewing (violet), respiratory sinus arrhythmia & heart-rate variability (green), EEG
methods & guidelines (orange), and error-related brain activity (gray), the heterogenous cluster of ERP studies on cognitive control, visual search, and
feedback processing (pink), and, the heterogenous cluster of studies on the N1 ERP component, artifact control in high-density EEG, and affective

picture processing & attention (brown).

For the time window from 1984 to 2003, again, 5 clusters were
identified (Figure 10, Table 5), although cluster sizes varied more
strongly (7 to 15 key terms). Notably, Cluster 1 (red) had the high-
est centrality and density by far and was also the largest cluster
(Figure 11). It included a variety of research contexts (sleep, emo-
tion and affect, perception, conditioning) and measures (eeg, star-
tle, electrodermal). The high centrality is likely due to a bridge
function between the other clusters. More precisely, Cluster 4
(yellow) mainly included cardiovascular themes (cardiovascular,
heart rate, hypertension, blood pressure) that were not very tightly
interconnected (low density) and rather marginal—indicating
the decline of research restricted to cardiovascular measures
in the face of emerging ERP research. Here, Cluster 2 (green)

included ERP, the most frequently used key term from 1984 and
2003. It reflects research on different cognitive domains (atten-
tion, memory, detection) across stimulus modalities (visual, audi-
tory) and participant groups (adult, child, development) with the
Mismatch Negativity (mmn) as one prominent example. Next to
Cluster 2, Cluster 3 (blue) depicted a somewhat more specialized
research field investigating the P300 ERP component (p300), its
parameters (latency, amplitude), and possibly functional signifi-
cance (index, evaluation, anticipation). Finally, Cluster 5 (purple)
was small and marginal but relatively developed in comparison
and might be interpreted as a theme with clinical research ques-
tions (patient, normal) across multiple physiological outcomes
(cardiac, respiratory, brain, pattern).
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TABLE 3 | Most frequent key terms in article titles over time.

1964-1973 1974-1983 1984-1993 1994-2003 2004-2013 2014-2023 All time
heart rate heart rate ERP ERP ERP ERP ERP
SCR sleep cardiovascular cardiovascular attention emotion heart rate
sleep EEG sleep attention emotion neural emotion
conditioning feedback P300 P300 electro-physiological behavior cardiovascular
autonomic function behavior human auditory EEG attention
cardiac electrodermal heart rate heart rate perception attention EEG
EEG autonomic blood pressure memory cardiovascular electro-physiological behavior
reaction time cardiac stress visual P300 adult visual
human conditioning human scene neural memory sleep
eye movement habituation stimulus auditory visual perception neural

Note: Top 10 key terms for each decade and for all time in descending order of frequency.
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FIGURE 7 | Accumulated number of occurrences of all-time top 10
key terms from 1964 to 2023.

For the time window from 2004 to 2023, 4 clusters were identi-
fied (Figure 12, Table 6). Visual inspection of the network sug-
gested a larger intertwinement of clusters than in previous years.
Notably, Cluster 1 (red) was the largest cluster with the highest
values in centrality and density (Figure 13). Despite its high den-
sity, research topics were heterogeneous (stress, cognition, affect,
learning, error, pain, control, motor), suggesting many publica-
tions aiming at integrating different fields within the cluster but
also across clusters given the high centrality. Cluster 2 (green)
included the most occurring key terms, erp and attention, which
were closely related. Other specific cognitive processes (memory,
detection, inhibition), were mentioned and the cluster included
behavior in addition to electrophysiological measures (erp, elec-
trophysiological, eeg). Given the cluster's content, its relatively
low density, and mid-level centrality, it might best be charac-
terized as basic cognitive psychophysiology research. Cluster
3 (blue) can be described as research on affective-pathological
mechanisms (emotion, depression, fear, anxiety, reward) com-
paring (increase[d], decrease[d]) individuals and groups,

investigating different age groups (adult, adolescent, child). The
cluster had a density level somewhat above average, suggest-
ing a developed subfield with substantial exchange. Centrality
was also somewhat above average, most likely due to the term
emotion, but also startle, fear, and brain, which provided central
connections to other clusters. Finally, Cluster 4 (yellow) was the
smallest and most marginal cluster. It featured key terms refer-
ring to basic stimulus processing (perception, context, scene, cue)
in different stimulus categories (threat, social, potentially social
threat). Particularly, threat and neural connected Cluster 4 to the
other clusters.

4 | Discussion

This study aimed to objectively and quantitatively analyze and
outline the development and trends of Psychophysiology, par-
ticularly in the context of the journal's 60th anniversary. This
analysis was informative given that, in addition to numerous
technological and theoretical advances, Psychophysiology has
gone through several structural changes over the past 60years.
The journal grew in terms of manuscripts published per year,
going from publishing 768 to 1020 pages per volume in 2003.
Also, in 2015, Psychophysiology ended its printed version and
became an online-only journal, which allowed the free publi-
cation of color pictures and freedom from page counts—since
then, journal submissions started growing and nearly doubled.
In the current work, we quantitatively assessed the journal's
performance, characteristics of contributing authors, the most
influential papers, and the thematic development of the jour-
nal's content over 60years (1964-2023). The findings not only
showcase the productivity and growth of psychophysiological
research but also serve as a platform to provide recommenda-
tions for further advancements and improvements in the field.

The journal's performance has shown a steep increase in terms
of both annual submissions and publications per year, likely re-
flecting growing productivity in the field and Psychophysiology's
adaptation to the rising research output by psychophysiological
researchers worldwide (e.g., introducing Manuscript Central as
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FIGURE 8 | Co-occurrence network for key terms extracted from titles of publications from 1964 to 1983.

TABLE 4 | Key terms and density for clusters of key term co-occurrence network—1964 to 1983.

Cluster Key terms Size Centrality = Density
1 function, cardiac, human, performance, reaction time, level, 11 1965 (1) 1774 (3)
skin conductance, arousal, interval, signal, anxiety

2 heart rate, feedback, control, blood pressure, cardiovascular, 11 1860 (2) 1743 (4)
biofeedback, respiratory, stress, rat, technique, alpha

3 conditioning, scr, autonomic, electrodermal, habituation, stimulus, 10 1589 (4) 1616 (5)
orienting response, detection, component, differential

4 sleep, eeg, recording, pattern, cognition, rem, eye 10 1595 (3) 2252 (1)

movement, method, period, skin resistance
5 visual, auditory, evoked, evoked potential, behavior, child, perception, cortex 8 1225 (5) 2151 (2)

Note: Key terms: key terms included in the cluster, sorted for occurrences. Size: number of key terms in the cluster. Centrality: Callon's centrality as specified by Cobo
et al. (2011) with cluster rank in parentheses. Density: Callon's density as specified by Cobo et al. (2011) with cluster rank in parentheses.
Abbreviations: eeg, electroencephalography; rem, rapid eye movement; scr, skin conductance response.

the online submission system in 2006). The increasing number
of submissions likely indicates enhanced productivity driven by
expanding research teams and improved research infrastructure.
At the same time, it is widely argued that publication pressure in
academia (“publish or perish”) contributes to a rise in both sub-
mitted and published research. Such pressure may have negative
consequences for research quality (Anderson et al. 2007) and
the well-being of researchers, especially early-career research-
ers without tenure (Haven et al. 2019; Tijdink, Vergouwen, and
Smulders 2013). Scientific journals therefore should aim for a bal-
anced review process that adapts to increasing submission num-
bers without lowering quality standards. Overall, it appears that
Psychophysiology achieves this balance rather effectively. Despite
the growth in submissions at Psychophysiology, the increase in

publication numbers has been less pronounced: while submissions
have roughly quadrupled since 2000, publications have only tri-
pled. This suggests that quality standards have been maintained,
even with the higher volume of submissions. Moreover, regis-
tered reports (Keil et al. 2020) have been introduced as another
tool to facilitate the publication of robust and high-quality work.
Finally, according to the current editor-in-chief, Psychophysiology
remains committed to supporting and publishing programmatic
work to promote rigorous research practices (Keil 2024). As one
potential avenue to further increase methodological rigor, the
journal may intensify the enforcement of (a) adherence of method
reports to Psychophysiology's guideline papers and (b) adequate,
justified sample sizes to provide sufficient statistical power. Both
these criteria have been reported to not be met by a substantial
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amount of ERP studies in psychophysiological and neuroscien-
tific journals, including Psychophysiology (Clayson et al. 2019).
Such a requirement of authors to submit studies with sufficiently
detailed method reports and justified sample sizes would con-
tribute to increased transparency and replicability of published
research.

The upward trend of submissions and publications was accom-
panied by a recent rise in the journal's impact factor. After a
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FIGURE 9 | Thematic map for key term clusters from 1964 to 1983.
Each cluster is depicted as a circle with its size reflecting the total oc-
currences across all key terms in the cluster and its position indicating
Callon's centrality (x-axis) and Callon's density (y-axis). Dashed lines
indicate unweighted average centrality and density across all clusters.
For each cluster, the 5 most frequent keywords are listed.

relatively stable period from 2005 on, it has steadily increased
since 2017, reflecting the growing visibility and influence of
articles published in Psychophysiology. This trend may, on the
one hand, suggest a broadening of the journal's scope (e.g., by
incorporating topics such as psychopathology), thus attracting
a wider audience of researchers from various fields and meth-
odological backgrounds. On the other hand, the establishment
of Open Access policies across many countries over the past
10 to 15years has likely enabled more researchers to access
a greater volume of research (Huang et al. 2020), including
Psychophysiology publications.

Our analysis of authorship trends revealed a significant in-
crease in the number of contributing authors per publication
over the years. This trend parallels developments in other sci-
entific fields (Lariviére et al. 2015), and several factors likely
contribute to this rise. One key factor is the growing prevalence
of large author teams, often attributed to large-scale collabora-
tions. In the age of large replication projects (Klein et al. 2018;
Pavlov et al. 2021), increasingly more psychophysiological stud-
ies spend larger efforts on pooling data across research groups
to achieve sufficient statistical power and generalizability. For
Psychophysiology publications, large author teams (e.g., 15 au-
thors and more) typically publish research with clinical samples
(Giintekin et al. 2022; Perez Alday et al. 2023; Radant et al. 2010;
Shah et al. 2019), genetic analyses (Savage et al. 2019; Vrieze
et al. 2014), longitudinal investigations (Diekfuss et al. 2020;
Isler et al. 2023), or other large-scale studies pooling data from
multiple laboratories (Koenig et al. 2021). However, the rise in
the median number of authors per publication suggests that
large-scale projects alone do not explain this trend. International
collaborations, including bilateral partnerships, have been ac-
counting for an increasing share of publications. Whether au-
thors come from one research group or multiple, two key factors
likely drive the growth in author teams. First, the increased
complexity of research questions and the growing interdiscipli-
narity of research demand more specialized expertise (Hosseini
et al. 2022; Lariviére et al. 2015). This trend, long established

~— cardiovascular

stress hypertension

FIGURE 10 | Co-occurrence network for key terms extracted from titles of publications from 1984 to 2003.

11 of 19

85UBD17 SUOLILLIOD SAIERID 3ol dde 3y} Aq pauRA0B 88 S3[ e YO ‘SN J0 S3INJ 104 ARIGIT 3UIIUO AB|IM UO (SUOIPUCD-PUR-SWLB}W0D A8 | 1M ARR1q 1 BU1IUO//SANY) SUORIPUOD PUe SWid | 84} 835 *[5202/20/TT] U0 Ariqiauliuo A8 |IM eifeleuelyc0d Aq 2000, dASd/TTTT 0T/10pAL00 A8 | M AReiq U1 |UO//SNY W04 PAPROIUMOQ ‘Z ‘G20 ‘9868691 T



TABLE 5 | Key terms and density for clusters of key term co-occurrence network—1984 to 2003.

Cluster Key terms Size Centrality Density
1 human, sleep, eeg, emotion, autonomic, startle, function, perception, affect, 15 2397 (1) 2188 (1)
recording, electrodermal, facial, performance, individual differences, conditioning
2 erp, attention, visual, auditory, memory, detection, child, 11 1879 (3) 1668 (4)
electrophysiological, adult, development, mmn
3 p300, stimulus, method, index, evaluation, latency, 9 1939 (2) 1847 (3)
amplitude, reaction time, anticipation
5 scene, cardiac, pattern, patients, normal, respiratory, brain 7 1423 (4) 1857 (2)

Note: Key terms: key terms included in the cluster, sorted for occurrences. Size: number of key terms in the cluster. Centrality: Callon's centrality as specified by Cobo
et al. (2011) with cluster rank in parentheses. Density: Callon's density as specified by Cobo et al. (2011) with cluster rank in parentheses.
Abbreviations: eeg, electroencephalography; erp, event-related potentials; mmn, mismatch negativity.
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FIGURE11 | Thematic map for key term clusters from 1984 to 2003.
Each cluster is depicted as a circle with its size reflecting the total oc-
currences across all key terms in the cluster and its position indicating
Callon's centrality (x axis) and Callon's density (y axis). Dashed lines
indicate unweighted average centrality and density across all clusters.
For each cluster, the 5 most frequent keywords are listed.

in medical research—where large, interdisciplinary teams are
the norm—is now becoming more prominent in psychology
and psychophysiology, which have traditionally favored smaller
author teams. Second, the culture of recognizing contributions
may be evolving, for both positive and problematic reasons. On
one hand, researchers might be added as authors without suf-
ficient contributions (Flanagin et al. 1998; Giilen et al. 2020),
possibly to bolster their track record in response to the previ-
ously mentioned publication pressures (Plummer et al. 2023).
On the other hand, genuine contributions that previously may
not have earned authorship—such as data collection or assis-
tance in data analysis—are now more likely to be recognized.
Guidelines that promote transparency in authorships, like the

Contributor Roles Taxonomy (CRediT; Brand et al. 2015) em-
ployed by Psychophysiology, have raised awareness of these
issues and should be further adopted by journals to clarify con-
tributions (Hosseini et al. 2022). Regardless of the various rea-
sons for expanding author teams, this trend highlights both the
expanding opportunities and the challenges of collaboration,
making it clear that working effectively in collaborative envi-
ronments is a skill that should be emphasized during training
(Oliver et al. 2018).

The increase in internationally co-authored publications was
particularly evident between research institutions in North
America and Europe. This growth highlights the importance
of international collaborations to advance innovation in psy-
chophysiological research. Yet, despite the expansion of inter-
national partnerships, publications still predominantly come
from W.E.I.LR.D. countries (Western, Educated, Industrialized,
Rich, and Democratic; Henrich, Heine, and Norenzayan 2010).
This may be partly due to better research infrastructure (i.e.,
universities, research institutes, funding agencies) or higher
prioritization of certain research areas by policy in these re-
gions compared to many non-W.E.I.R.D. countries. In addi-
tion, psychological biases among editors, peer reviewers, and
readers may negatively influence the perception and impact
of research from non-W.E.L.R.D. countries (Gomez, Herman,
and Parigi 2022; Harris et al. 2015). Among the top-publishing
countries in Psychophysiology, the United States stands out as
the leading contributor, producing more than twice the num-
ber of publications compared to the second-highest contribu-
tor, Germany. While some countries outside of North America
and Europe, such as Israel, Japan, and most notably China,
are among the top contributors, their relative amount of inter-
national collaboration has yet to catch up to that of Western
countries. While psychophysiological research is becoming
more collaborative across countries, the current results sug-
gest that there remains an imbalance in global research con-
tributions, with underrepresentation from non-W.E.I.R.D.
regions both in terms of overall output and collaboration. This
issue was notably addressed in a special issue and paper by
Lisa M. Gatzke-Kopp, published in Psychophysiology (Gatzke-
Kopp 2016), which described the issue of the generalizability
of findings on neural and behavioral processes across gender,
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FIGURE 12 | Co-occurrence network for key terms extracted from titles of publications from 2004 to 2023.

TABLE 6 | Key terms and density for clusters of key term co-occurrence network—2004 to 2023.

Cluster Key terms Size Centrality  Density
1 cardiovascular, stress, cognition, affect, learning, impact, error, performance, 16 2466 (1) 2198 (1)
cardiac, cortex, function, dynamic, model, pain, control, motor
2 erp, attention, electrophysiological, behavior, eeg, visual, memory, 13 1993 (3) 1632 (4)
auditory, p300, human, detection, component, inhibition
3 emotion, adult, brain, adolescent, depression, startle, 12 2144 (2) 1894 (2)
increase, reduce, child, fear, anxiety, reward
4 neural, perception, threat, context, social, scene, cue, time, mechanism 9 1684 (4) 1789 (3)

Note: Key terms: key terms included in the cluster, sorted for occurrences. Size: number of key terms in the cluster. Centrality: Callon's centrality as specified by Cobo
et al. (2011) with cluster rank in parentheses. Density: Callon's density as specified by Cobo et al. (2011) with cluster rank in parentheses.

Abbreviations: eeg, electroencephalography; erp, event-related potentials.

racial, and socioeconomic minorities, even within the United
States. Gatzke-Kopp's work highlights the need for more in-
clusive research to ensure that psychophysiological findings
apply to a broader and more representative population. This
issue was then further discussed in a recent paper by Kissel
and Friedman, which provided guidelines for reporting par-
ticipants' sociodemographic characteristics in psychophysio-
logical research (Kissel and Friedman 2023). Psychophysiology
could promote further international diversification by encour-
aging (a) submissions from underrepresented countries in
general and (b) international collaborations and data sharing
between W.E.IR.D. and non-W.E.ILR.D. countries with the
aim of joint publications. Such collaborations could also pro-
vide valuable training opportunities for researchers from re-
gions with fewer research resources. In this regard, the Society
for Psychophysiological Research is already offering various

exchange opportunities, such as the SPR Research Training
Grant, a fellowship aimed at facilitating in-person and online
mentoring by enabling applicants to visit a laboratory with ex-
pertise in a psychophysiological method not available at their
home institution. Expanding such initiatives and targeting
underrepresented geographical communities might contribute
to strengthening global connections within the psychophysio-
logical research community, leading to increased submissions
from non-W.E.LLR.D. countries. In parallel, achieving greater
geographical diversity among contributing authors should be
accompanied by increased representation of non-W.E.L.R.D.
regions on Psychophysiology's editorial board. Such diversifi-
cation, alongside Wiley's current policy of reducing or waiving
publication fees for researchers from socioeconomically less ad-
vantaged countries, will hopefully encourage submissions from
researchers in these regions. As another helpful development,
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FIGURE 13 | Thematic map for key term clusters from 2004 to 2023.
Each cluster is depicted as a circle with its size reflecting the total oc-
currences across all key terms in the cluster and its position indicating
Callon's centrality (x axis) and Callon's density (y axis). Dashed lines
indicate unweighted average centrality and density across all clusters.
For each cluster, the 5 most frequent keywords are listed.

Al-assisted language editing tools provide more efficient
and accessible possibilities to researchers from non-English-
speaking countries to optimize manuscripts in case of language
barriers, a solution explicitly endorsed by Psychophysiology
(Fabiani, Keil, and Gatzke-Kopp 2023; Keil 2024). The journal
could accompany its different strategies to facilitate increased
geographic diversity with systematic tracking and analyses of
all authors' affiliations, as well as submission and acceptance
rates based on country or geographical region. These data, in
turn, could help evaluate ongoing efforts and inform future
strategies to enhance equity and representation in the publica-
tion process.

On a positive note, the representation of female first/corre-
sponding authors has seen substantial growth, increasing from
less than 20% in the 1990s to over 50% in 4 of the past 11years.
This shift marks significant progress toward gender equity in
psychophysiological research and reflects the increasing con-
tributions of women to the field. However, some caution is
warranted when interpreting these numbers. While the per-
centage of female first/corresponding authors has been close to
50% for the past 13years, its median has only reached the 50%
mark when analyzing the last four years. It remains too early
to determine whether this recent trend will be sustained and,
despite the progress made, there are still barriers for women in
the field (Howe-Walsh and Turnbull 2016; Kameny et al. 2013).
Furthermore, the current numbers might not fully capture
gender equity at more senior levels. First authorship, which is
often held by corresponding authors, tends to be more common
among early-career researchers, while senior authorship posi-
tions are frequently held by more experienced, established re-
searchers. Therefore, the increase in female first authors may

not necessarily reflect equal representation among senior au-
thors, as available data did not include information on senior
authorship's gender. As more women enter and progress in their
academic careers, it will be important to examine whether this
trend toward increased representation extends to senior au-
thorship, reflecting broader gender equity across higher career
stages. Furthermore, research suggests that female authors
tend to be cited less frequently than their male counterparts
(Chatterjee and Werner 2021; Dworkin et al. 2020), which can
impact the visibility and perceived impact of their work. This
citation disparity could reinforce existing gender biases in aca-
demia and affect career advancement opportunities for women.
To gain a better understanding of the potential challenges that
women face in psychophysiological research, more detailed and
nonaggregated data should be collected. This would allow for a
closer examination of whether gender influences factors such as
publication rates, citation counts, leadership positions, and over-
all recognition in the field, beyond just first authorships. Further
efforts, such as initiatives to ensure equitable representation
on editorial boards and peer review panels, help address these
challenges and foster a more inclusive environment. Promoting
transparency in the peer review process and developing policies
that encourage gender equity in research leadership positions
might also help advance the progress toward full gender parity
in psychophysiology.

Regarding the most influential papers, we identified the fifty
most locally cited works and mapped the network of connec-
tions between them. Forty-six of the papers shared connections
via citation and formed distinct clusters representing key top-
ics that have shaped the journal, particularly in its early years.
The clusters include hallmark areas of psychophysiological re-
search such as cardiovascular psychophysiology, P300, EMG,
affective picture viewing, heart rate variability, EEG guidelines,
and error-related brain activity. The earliest papers primarily
focused on cardiovascular psychophysiology (Graham 1978;
Obrist, Webb, and Sutterer 1969; Obrist et al. 1970, 1978),
EMG (Fridlund and Cacioppo 1986; Graham 1975), and the
P300 component (Duncan-Johnson and Donchin 1977). In
contrast, more recent influential works include a methodolog-
ical paper on rigorous statistical analyses for ERPs (Luck and
Gaspelin 2017) and a narrative review on the use of ERPs as bio-
markers for depression (Proudfit 2015). These findings reflect
the evolving focus of the field, from basic physiological mea-
sures to advanced methodological techniques and applications
in clinical settings. Notably, many of the top-cited publications
are methodological in nature, emphasizing the importance of
standardized and reliable frameworks for psychophysiological
research. This includes guideline papers on the assessment
and analysis of cardiovascular measures (Berntson, Cacioppo,
and Quigley 1993; Berntson et al. 1997; Sherwood et al. 1990),
EMG and startle (Blumenthal et al. 2005; Fridlund and
Cacioppo 1986), as well as EEG/MEG (Keil et al. 2014; Picton
et al. 2000; Pivik et al. 1993). Statistical methods papers have
also been highly cited (Graham 1978; Junghdfer et al. 2000;
Jung et al. 2000; Kiesel et al. 2008; Luck and Gaspelin 2017;
Miller, Patterson, and Ulrich 1998; Vasey and Thayer 1987),
highlighting the journal's role in advancing methodological
rigor. This underscores the critical role that Psychophysiology
plays in providing a platform for methodological innovation
and best practices in the field. Recent guideline papers, such
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as those on EEG frequency and time-frequency measures (Keil
et al. 2022), pupillary measurements (Steinhauer et al. 2022), as
well as heart rate and heart rate variability (Quigley et al. 2024),
show the journal's continued commitment to publishing state-
of-the-art methodological work, with more likely to follow in
the future. The structure of the citation network reveals that
Psychophysiology fosters programmatic research. Most clusters
of influential papers span over 20 to 30years, indicating a cu-
mulative building of knowledge. Furthermore, 46 out of the 50
most cited papers are interconnected, with almost all clusters
showing links to other clusters, demonstrating effective infor-
mation flow between different subfields.

Relatedly, key-terms development highlighted a thematic evolu-
tion over time. Initially, the field focused on peripheral physi-
ological measures, such as cardiovascular and electrodermal
responses, as well as basic stimulus processing and learning
like orienting, conditioning, and habituation. This trend was
followed by a marked shift toward investigating more central
physiological measures, including ERPs, and exploring higher-
order cognitive functions and emotional processes, even in
clinical samples. Looking ahead, it will be essential to continue
adopting an integrated approach that includes both neural and
peripheral measures to keep on advancing our understanding of
complex psychophysiological interactions and their implications
for both theory and clinical practice. The importance of integrat-
ing multiple measures was also pointed out by Monica Fabiani
and her 2015 Editorial, where she encouraged researchers to
“re-embody” the brain, that is, to combine multiple bodily sys-
tems to capture the complexity of human behavior and cognition
(Fabiani 2015).

Co-occurrence analyses not only reflected this thematic evolu-
tion, from peripheral physiological measures and basic stimulus
processing to central neural measures and higher-order cog-
nitive functions, but also provided a more detailed view of the
field's dynamics by mapping clusters of key terms used in article
titles. The first two decades of Psychophysiology can be described
as a foundational period for the field. Although EEG was already
used, particularly in sleep research (Cluster 4) and stimulus per-
ception studies (Cluster 5), research predominantly focused on
peripheral measures, with heart rate being the most frequently
used term. Cardiovascular and electrodermal measures formed
distinct, specialized clusters, and while one transversal cluster
(Cluster 1) connected these subfields, overlap between them
was limited, allowing rather clear distinctions between research
areas. From 1984 to 2003, there was a marked rise in cognitive
ERP research. Although peripheral measures, especially car-
diovascular ones, remained productive, they became somewhat
more peripheral to the field's central concerns. During this pe-
riod, ERP research, particularly focused on the P300 compo-
nent, gained significant traction. Our analysis highlighted that
the P300 became a dominant theme in one of the co-occurrence
clusters during this time, and it also emerged as a central topic
in the citation network, with influential papers spanning from
the late 1970s (Duncan-Johnson and Donchin 1977) to the early
2000s (Kok 2001). Cognition also became a key theme in psy-
chophysiological research, particularly in ERP studies, with
attention and memory emerging as frequently used terms. The
third time period, from 2004 to 2023, saw the rise of affective
neuroscience and a continued integration of different research

areas. Emotion became the most frequently used term behind
ERP, signaling a growing interest in the affective aspects of
psychophysiology. While terms like emotion and cognition were
initially clustered separately, with attention and memory in one
cluster and emotion in another, the boundaries between these
clusters have blurred over time. The thematic overlap between
research areas has increased, and today's publication landscape
is more integrated than ever before. While there have always
been transversal clusters acting as thematic hubs (always rep-
resented by Cluster 1), the field as a whole has continuously
evolved toward a more unified and interdisciplinary network.

This study presents with some methodological limitations.
First, a substantial amount of data, for example, author gender,
was missing before the late 90s and between 2005 and 2007 to
2010, which limited our ability to properly trace the evolution
of researchers' trends. Despite these gaps, the overall trend is
clear: the role of female researchers has increased significantly
over the decades, and we are approaching a more balanced ratio
of submissions from male and female authors. Similarly, com-
plete data on the countries of the authors were only available
from 1998 onward. While this restricts our ability to trace the
earlier internationalization of co-authorships, the available data
still provide a meaningful description of the current landscape.
Second, we chose to focus on the impact factor, which has only
been available since 1997. Although this restricted our analysis
of the journal's performance in earlier years, the impact factor
remains a standardized and widely recognized measure of a
journal's relevance. As with any index, the impact factor con-
denses information and may not capture the full complexity of a
journal's influence. To address this, we used it as one of several
measures to assess Psychophysiology's impact and performance
in the field. Third, although we aimed for an objective assess-
ment of the journal's thematic development, some level of sub-
jectivity is inevitable in such analyses. Researchers must create
a dictionary of key terms, deciding which terms to exclude as
uninformative and which to aggregate. These decisions can de-
pend on the specific research question. For example, it may or
may not be appropriate to aggregate terms like skin conductance
level and skin conductance response depending on the context.
In our study, both authors independently evaluated all extracted
key terms and resolved differences through discussion to min-
imize subjectivity. Finally, more detailed insights into thematic
developments could have been achieved by analyzing author
keywords or key terms from abstracts. We chose to focus on
key terms extracted from article titles, as they were consistently
available for all publications, whereas author keywords and ab-
stracts were largely unavailable in Web of Science for articles
before 1991 (Liu 2021). We would also argue that titles reflect
the most important aspects of each study and, therefore, pro-
vide a valid indicator of the journal's content across its 60-year
history.

It is possible to speculate on what past and present publishing
trends in Psychophysiology may indicate for the future. There
are currently no clear signs that manuscript submissions, as
reflected in submission numbers, will stop increasing, particu-
larly if underrepresented geographical communities are better
integrated into the field. While this growth may lead to a rise in
low-quality submissions, rigorous review processes could help
turn this challenge into an opportunity by motivating a shift
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toward more “slow science” practices in order to have manu-
scripts accepted among the competition. Such practices priori-
tize programmatic, high-quality research over output quantity
as a means to publication (Frith 2020), while also fostering
improved training and working conditions for early-career re-
searchers (Benedictus, Miedema, and Ferguson 2016). In terms
of author equity, the positive trend toward increased gender eq-
uity is encouraging and may stabilize in the future. Additionally,
the number of authors per paper may continue to rise as changes
in how contributions are recognized and acknowledged become
more widespread across generations of researchers.

Many of these publishing trends appear to intersect with the
broader development of open science practices (Garrett-Ruffin
et al. 2021; Nosek et al. 2015). Although these practices were
not the focus of this study, they are likely to play an important
role in shaping the trends outlined here. Inclusivity and equity,
such as improved gender representation and recognition of di-
verse contributions, inherently align with the principles of open
science. Technological advances that facilitate data and material
sharing may also have contributed to the growing prevalence of
multi-lab collaborations and larger author teams. Furthermore,
in complex studies, these developments may create additional
needs for specialized roles, such as data curators, beyond the
typical responsibilities of first authors. Conversely, open sci-
ence practices could also help address some of the challenges
associated with these trends. Registered reports, for instance,
promote methodological rigor, while preregistration, preprints,
and shared data and materials enhance transparency and ac-
countability. Openly available preprints and resources may also
provide greater opportunities for researchers from underrepre-
sented or resource-limited regions to contribute to the field.

Taken together, this quantitative bibliometric analysis mapped
the evolution and advancements that Psychophysiology has un-
dergone over the past sixty years, becoming one of the leading
journals for publishing innovative and rigorous research in the
field. This study highlights the need to expand psychophysio-
logical research across different geographical regions, fostering
greater inclusivity across socioeconomic, cultural, and gender
minorities. Broadening the diversity of research participants is
essential to ensure that findings are generalizable, ultimately
enriching the field and its clinical and nonclinical applications.
Thematic analyses have shown a shift from a focus on periph-
eral to central measures, paralleled by an increasing emphasis
on both cognitive and affective processes. The growing integra-
tion between previously distinct research clusters indicates a
more interconnected and interdisciplinary field. This thematic
convergence suggests that Psychophysiology should continue to
prioritize interdisciplinary approaches, combining central and
peripheral measures to address increasingly complex research
questions in both cognitive and affective domains.

Author Contributions

Christian Panitz: conceptualization, data curation, formal analysis,
visualization, writing - original draft, writing - review and editing.
Carola Dell’Acqua: conceptualization, writing - original draft, writ-
ing - review and editing.

Acknowledgments

We would like to thank the previous and current Editors-in-Chief at
Psychophysiology, Monica Fabiani, and Andreas Keil, for providing
data on journal performance and authorships. ChatGPT was used for
language editing of the manuscript. Open Access funding enabled and
organized by Projekt DEAL.

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

The raw bibliometric data, the dictionary with synonyms and excluded
key terms, as well as R data frames and scripts for statistical analyses
and plotting are available on OSF: https://osf.io/6t4u5/.

References

Anderson, M. S., E. A. Ronning, R. De Vries, and B. C. Martinson.
2007. “The Perverse Effects of Competition on Scientists’ Work and
Relationships.” Science and Engineering Ethics 13, no. 4: 437-461.
https://doi.org/10.1007/s11948-007-9042-5.

Aria, M., and C. Cuccurullo. 2017. “Bibliometrix: An R-Tool for
Comprehensive Science Mapping Analysis.” Journal of Informetrics 11,
no. 4: 959-975. https://doi.org/10.1016/j.j0i.2017.08.007.

Ax, A. F. 1964. “Goals and Methods of Psychophysiology.”
Psychophysiology 1, no. 1: 8-25. https://doi.org/10.1111/j.1469-8986.
1964.tb02616.x.

Benedictus, R., F. Miedema, and M. W. J. Ferguson. 2016. “Fewer
Numbers, Better Science.” Nature 538, no. 7626: 453-455. https://doi.
0rg/10.1038/538453a.

Berntson, G. G., J. T. Cacioppo, and K. S. Quigley. 1993. “Respiratory
Sinus Arrhythmia: Autonomic Origins, Physiological Mechanisms, and
Psychophysiological Implications.” Psychophysiology 30, no. 2: 183-196.
https://doi.org/10.1111/J.1469-8986.1993.TB01731.X.

Berntson, G. G.,J. T. Cacioppo, and M. Sarter. 2002. “Psychophysiology.”
In Biological Psychiatry, 123-138. West Sussex: Wiley. https://doi.org/
10.1002/0470854871.chix.

Berntson, G. G., J. Thomas Bigger, D. L. Eckberg, et al. 1997. “Heart
Rate Variability: Origins, Methods, and Interpretive Caveats.”
Psychophysiology 34, no. 6: 623-648. https://doi.org/10.1111/J.1469-
8986.1997.TB02140.X.

Blumenthal, T. D., B. N. Cuthbert, D. L. Filion, S. Hackley, O. V. Lipp,
and A. Van Boxtel. 2005. “Committee Report: Guidelines for Human
Startle Eyeblink Electromyographic Studies.” Psychophysiology 42, no.
1: 1-15. https://doi.org/10.1111/j.1469-8986.2005.00271.X.

Brand, A., L. Allen, M. Altman, M. Hlava, and J. Scott. 2015. “Beyond
Authorship: Attribution, Contribution, Collaboration, and Credit.”
Learned Publishing 28, no. 2: 151-155. https://doi.org/10.1087/20150211.

Cacioppo, J. T., and L. G. Tassinary. 1990. “Inferring Psychological
Significance From Physiological Signals.” American Psychologist 45, no.
1: 16-28. https://doi.org/10.1037/0003-066X.45.1.16.

Callon, M., J. P. Courtial, and F. Laville. 1991. “Co-Word Analysis
as a Tool for Describing the Network of Interactions Between Basic
and Technological Research: The Case of Polymer Chemistry.”
Scientometrics 22, no. 1: 155-205. https://doi.org/10.1007/BF02019280.

Chatterjee, P., and R. M. Werner. 2021. “Gender Disparity in Citations in
High-Impact Journal Articles.” JAMA Network Open 4, no. 7: €2114509.
https://doi.org/10.1001/jamanetworkopen.2021.14509.

16 of 19

Psychophysiology, 2025

85U8017 SUOWILIOD BAITID) 3|qedldde ayp Aq peussnob are ssoile O ‘sn JO Sa|nJ o} Afeiq 8UIIUO 3|1 UO (SUORIPUOD-PUB-SWLY/LIOY" AB 1M ARe.d 1[I |UO//SANL) SUORIPUOD PUe SWB | 3U188S *[5202/L0/TT] Uo ARiqiauluo A8|IM el eueIy0D Ag 2000, dASd/TTTT 0T/I0pAL0o A8 1M Arelq 1 Ul juo//Sdny WoJy papeo|umod ‘Z ‘G20z ‘9868697T


https://osf.io/6t4u5/
https://doi.org/10.1007/s11948-007-9042-5
https://doi.org/10.1016/j.joi.2017.08.007
https://doi.org/10.1111/j.1469-8986.1964.tb02616.x
https://doi.org/10.1111/j.1469-8986.1964.tb02616.x
https://doi.org/10.1038/538453a
https://doi.org/10.1038/538453a
https://doi.org/10.1111/J.1469-8986.1993.TB01731.X
https://doi.org/10.1002/0470854871.chix
https://doi.org/10.1002/0470854871.chix
https://doi.org/10.1111/J.1469-8986.1997.TB02140.X
https://doi.org/10.1111/J.1469-8986.1997.TB02140.X
https://doi.org/10.1111/j.1469-8986.2005.00271.x
https://doi.org/10.1087/20150211
https://doi.org/10.1037/0003-066X.45.1.16
https://doi.org/10.1007/BF02019280
https://doi.org/10.1001/jamanetworkopen.2021.14509

Clayson, P. E., K. A. Carbine, S. A. Baldwin, and M. J. Larson. 2019.
“Methodological Reporting Behavior, Sample Sizes, and Statistical
Power in Studies of Event-Related Potentials: Barriers to Reproducibility
and Replicability.” Psychophysiology 56, no. 11: e13437. https://doi.org/
10.1111/psyp.13437.

Cobo, M. J., A. G. Lépez-Herrera, E. Herrera-Viedma, and F. Herrera.
2011. “An Approach for Detecting, Quantifying, and Visualizing the
Evolution of a Research Field: A Practical Application to the Fuzzy Sets
Theory Field.” Journal of Informetrics 5, no. 1: 146-166. https://doi.org/
10.1016/j.j0i.2010.10.002.

Csardi, G., and T. Nepusz. 2006. “The Igraph Software Package for
Complex Network Research.” InterJournal 1695. https://igraph.org.

Diekfuss, J. A., D. R. Grooms, S. Bonnette, et al. 2020. “Real-Time
Biofeedback Integrated Into Neuromuscular Training Reduces High-
Risk Knee Biomechanics and Increases Functional Brain Connectivity:
A Preliminary Longitudinal Investigation.” Psychophysiology 57, no. 5:
€13545. https://doi.org/10.1111/PSYP.13545.

Duncan-Johnson, C. C., and E. Donchin. 1977. “On Quantifying
Surprise: The Variation of Event-Related Potentials With Subjective
Probability.” Psychophysiology 14, no. 5: 456-467. https://doi.org/10.
1111/J.1469-8986.1977.TB01312.X.

Dworkin, J. D., K. A. Linn, E. G. Teich, P. Zurn, R. T. Shinohara, and
D. S. Bassett. 2020. “The Extent and Drivers of Gender Imbalance in
Neuroscience Reference Lists.” Nature Neuroscience 23, no. 8: 918-926.
https://doi.org/10.1038/s41593-020-0658-y.

Fabiani, M. 2015. “The Embodied Brain.” Psychophysiology 52, no. 1:
1-5. https://doi.org/10.1111/psyp.12381.

Fabiani, M., A. Keil, and L. Gatzke-Kopp. 2023. “The Use of Artificial
Intelligence Tools in Publishing.” Psychophysiology 60, no. 12: e14441.
https://doi.org/10.1111/psyp.14441.

Flanagin, A., L. A. Carey, P. B. Fontanarosa, et al. 1998. “Prevalence of
Articles With Honorary Authors and Ghost Authors in Peer-Reviewed
Medical Journals.” JAMA 280, no. 3: 222-224. https://doi.org/10.1001/
JAMA.280.3.222.

Fridlund, A. J., and J. T. Cacioppo. 1986. “Guidelines for Human
Electromyographic Research.” Psychophysiology 23, no. 5: 567-589.
https://doi.org/10.1111/J.1469-8986.1986.TB00676.X.

Frith, U. 2020. “Fast Lane to Slow Science.” Trends in Cognitive Sciences
24, no. 1: 1-2. https://doi.org/10.1016/j.tics.2019.10.007.

Garfield, E. 2004. “Historiographic Mapping of Knowledge Domains
Literature.” Journal of Information Science 30, no. 2: 119-145. https://
doi.org/10.1177/0165551504042802.

Garrett-Ruffin, S., A. C. Hindash, A. N. Kaczkurkin, et al. 2021. “Open
Science in Psychophysiology: An Overview of Challenges and Emerging
Solutions.” International Journal of Psychophysiology 162: 69-78.
https://doi.org/10.1016/j.ijpsycho.2021.02.005.

Gatzke-Kopp, L. M. 2016. “Diversity and Representation: Key Issues for
Psychophysiological Science.” Psychophysiology 53, no. 1: 3-13. https://
doi.org/10.1111/psyp.12566.

Gomez, C. J., A. C. Herman, and P. Parigi. 2022. “Leading Countries
in Global Science Increasingly Receive More Citations Than Other
Countries Doing Similar Research.” Nature Human Behaviour 6, no. 7:
919-929. https://doi.org/10.1038/s41562-022-01351-5.

Graham, F. K. 1975. “The More or Less Startling Effects of Weak
Prestimulation.” Psychophysiology 12, no. 3: 238-248. https://doi.org/
10.1111/j.1469-8986.1975.tb01284.x.

Graham, F. K. 1978. “Constraints on Measuring Heart Rate and Period
Sequentially Through Real and Cardiac Time.” Psychophysiology 15, no.
5:492-495. https://doi.org/10.1111/J.1469-8986.1978.TB01422.X.

Giilen, S., S. Fonnes, K. Andresen, and J. Rosenberg. 2020. “Increasing
Number of Authors in Cochrane Reviews.” Journal of Evidence-Based
Medicine 13, no. 1: 34-41. https://doi.org/10.1111/jebm.12371.

Giintekin, B., T. Aktiirk, X. Arakaki, et al. 2022. “Are There Consistent
Abnormalities in Event-Related EEG Oscillations in Patients With
Alzheimer's Disease Compared to Other Diseases Belonging to Dementia?”
Psychophysiology 59, no. 5: €13934. https://doi.org/10.1111/PSYP.13934.

Harris, M., J. Macinko, G. Jimenez, M. Mahfoud, and C. Anderson.
2015. “Does a Research Article's Country of Origin Affect Perception
of Its Quality and Relevance? A National Trial of US Public Health
Researchers.” BMJ Open 5, no. 12: e008993. https://doi.org/10.1136/
bmjopen-2015-008993.

Haven, T. L., L. M. Bouter, Y. M. Smulders, and J. K. Tijdink. 2019.
“Perceived Publication Pressure in Amsterdam: Survey of all
Disciplinary Fields and Academic Ranks.” PLoS One 14, no. 6: €0217931.
https://doi.org/10.1371/journal.pone.0217931.

Henrich, J., S. J. Heine, and A. Norenzayan. 2010. “The Weirdest People
in the World?” Behavioral and Brain Sciences 33, no. 2-3: 61-83. https://
doi.org/10.1017/S0140525X0999152X.

Holguin, S. R., and F. Cadaveira. 2002. “Consolidation of
Psychophysiology as a Scientific Discipline, 1930-1964: A Historical
Note.” Psychophysiology 39, no. 5: 619-624.

Hosseini, M., J. Lewis, H. Zwart, and B. Gordijn. 2022. “An Ethical
Exploration of Increased Average Number of Authors per Publication.”
Science and Engineering Ethics 28, no. 3: 25. https://doi.org/10.1007/
$11948-021-00352-3.

Howe-Walsh, L., and S. Turnbull. 2016. “Barriers to Women Leaders
in Academia: Tales From Science and Technology.” Studies in Higher
Education 41, no. 3: 415-428. https://doi.org/10.1080/03075079.2014.
929102.

Huang, C.-K., C. Neylon, R. Hosking, et al. 2020. “Evaluating the
Impact of Open Access Policies on Research Institutions.” eLife 9:
€57067. https://doi.org/10.7554/eLife.57067.

Isler, J. R., N. Pini, M. Lucchini, et al. 2023. “Longitudinal
Characterization of EEG Power Spectra During Eyes Open and Eyes
Closed Conditions in Children.” Psychophysiology 60, no. 1: €14158.
https://doi.org/10.1111/PSYP.14158.

Jung, T.-P., S. Makeig, C. Humphries, et al. 2000. “Removing
Electroencephalographic Artifacts by Blind Source Separation.”
Psychophysiology 37, no. 2: 163-178. https://doi.org/10.1111/1469-8986.
3720163.

Junghdofer, M., T. Elbert, D. M. Tucker, and B. Rockstroh. 2000. “Statistical
Control of Artifacts in Dense Array EEG/MEG Studies.” Psychophysiology
37, no. 4: 523-532. https://doi.org/10.1017/S0048577200980624.

Kameny, R. R., M. E. DeRosier, L. C. Taylor, J. S. McMillen, M. M.
Knowles, and K. Pifer. 2013. “Barriers to Career Success for Minority
Researchers in the Behavioral Sciences.” Journal of Career Development
41, no. 1: 43-61. https://doi.org/10.1177/0894845312472254.

Keil, A. 2024. “Psychophysiology in 2024: Publishing on the Science of
Brain, Body, and Behavior.” Psychophysiology 61, no. 1: e14482. https://
doi.org/10.1111/psyp.14482.

Keil, A., E. M. Bernat, M. X. Cohen, et al. 2022. “Recommendations and
Publication Guidelines for Studies Using Frequency Domain and Time-
Frequency Domain Analyses of Neural Time Series.” Psychophysiology
59, no. 5: 1-37. https://doi.org/10.1111/psyp.14052.

Keil, A., S. Debener, G. Gratton, et al. 2014. “Committee Report:
Publication  Guidelines and Recommendations for Studies
Using  Electroencephalography and Magnetoencephalography.”
Psychophysiology 51, no. 1: 1-21. https://doi.org/10.1111/psyp.12147.

17 of 19

85UBD17 SUOLILLIOD SAIERID 3ol dde 3y} Aq pauRA0B 88 S3[ e YO ‘SN J0 S3INJ 104 ARIGIT 3UIIUO AB|IM UO (SUOIPUCD-PUR-SWLB}W0D A8 | 1M ARR1q 1 BU1IUO//SANY) SUORIPUOD PUe SWid | 84} 835 *[5202/20/TT] U0 Ariqiauliuo A8 |IM eifeleuelyc0d Aq 2000, dASd/TTTT 0T/10pAL00 A8 | M AReiq U1 |UO//SNY W04 PAPROIUMOQ ‘Z ‘G20 ‘9868691 T


https://doi.org/10.1111/psyp.13437
https://doi.org/10.1111/psyp.13437
https://doi.org/10.1016/j.joi.2010.10.002
https://doi.org/10.1016/j.joi.2010.10.002
https://igraph.org
https://doi.org/10.1111/PSYP.13545
https://doi.org/10.1111/J.1469-8986.1977.TB01312.X
https://doi.org/10.1111/J.1469-8986.1977.TB01312.X
https://doi.org/10.1038/s41593-020-0658-y
https://doi.org/10.1111/psyp.12381
https://doi.org/10.1111/psyp.14441
https://doi.org/10.1001/JAMA.280.3.222
https://doi.org/10.1001/JAMA.280.3.222
https://doi.org/10.1111/J.1469-8986.1986.TB00676.X
https://doi.org/10.1016/j.tics.2019.10.007
https://doi.org/10.1177/0165551504042802
https://doi.org/10.1177/0165551504042802
https://doi.org/10.1016/j.ijpsycho.2021.02.005
https://doi.org/10.1111/psyp.12566
https://doi.org/10.1111/psyp.12566
https://doi.org/10.1038/s41562-022-01351-5
https://doi.org/10.1111/j.1469-8986.1975.tb01284.x
https://doi.org/10.1111/j.1469-8986.1975.tb01284.x
https://doi.org/10.1111/J.1469-8986.1978.TB01422.X
https://doi.org/10.1111/jebm.12371
https://doi.org/10.1111/PSYP.13934
https://doi.org/10.1136/bmjopen-2015-008993
https://doi.org/10.1136/bmjopen-2015-008993
https://doi.org/10.1371/journal.pone.0217931
https://doi.org/10.1017/S0140525X0999152X
https://doi.org/10.1017/S0140525X0999152X
https://doi.org/10.1007/s11948-021-00352-3
https://doi.org/10.1007/s11948-021-00352-3
https://doi.org/10.1080/03075079.2014.929102
https://doi.org/10.1080/03075079.2014.929102
https://doi.org/10.7554/eLife.57067
https://doi.org/10.1111/PSYP.14158
https://doi.org/10.1111/1469-8986.3720163
https://doi.org/10.1111/1469-8986.3720163
https://doi.org/10.1017/S0048577200980624
https://doi.org/10.1177/0894845312472254
https://doi.org/10.1111/psyp.14482
https://doi.org/10.1111/psyp.14482
https://doi.org/10.1111/psyp.14052
https://doi.org/10.1111/psyp.12147

Keil, A., L. M. Gatzke-Kopp, J. Horvath, J. R. Jennings, and M.
Fabiani. 2020. “A Registered Report Format for Psychophysiology.”
Psychophysiology 57, no. 10: €13663. https://doi.org/10.1111/psyp.13663.

Kiesel, A., J. Miller, P. Jolicceur, and B. Brisson. 2008. “Measurement
of ERP Latency Differences: A Comparison of Single-Participant and
Jackknife-Based Scoring Methods.” Psychophysiology 45, no. 2: 250-
274. https://doi.org/10.1111/J.1469-8986.2007.00618.X.

Kissel, H. A., and B. H. Friedman. 2023. “Participant Diversity in
Psychophysiology.” Psychophysiology 60, no. 11: e14369. https://doi.org/
10.1111/psyp.143609.

Klein, R. A., M. Vianello, F. Hasselman, et al. 2018. “Many Labs 2:
Investigating Variation in Replicability Across Samples and Settings.”
Advances in Methods and Practices in Psychological Science 1, no. 4:
443-490. https://doi.org/10.1177/2515245918810225.

Koenig, J., B. Abler, I. Agartz, et al. 2021. “Cortical Thickness and
Resting-State Cardiac Function Across the Lifespan: A Cross-Sectional
Pooled Mega-Analysis.” Psychophysiology 58, no. 7: e13688. https://doi.
org/10.1111/PSYP.13688.

Kok, A.2001. “On the Utility of P3 Amplitude as a Measure of Processing
Capacity.” Psychophysiology 38, no. 3: 557-577. https://doi.org/10.1017/
S0048577201990559.

Lariviere, V., Y. Gingras, C. R. Sugimoto, and A. Tsou. 2015. “Team Size
Matters: Collaboration and Scientific Impact Since 1900.” Journal of
the Association for Information Science and Technology 66, no. 7: 1323—
1332. https://doi.org/10.1002/asi.23266.

Liu, W. 2021. “Caveats for the Use of Web of Science Core Collection
in Old Literature Retrieval and Historical Bibliometric Analysis.”
Technological Forecasting and Social Change 172: 121023. https://doi.
org/10.1016/j.techfore.2021.121023.

Luck, S. J., and N. Gaspelin. 2017. “How to Get Statistically Significant
Effects in any ERP Experiment (And Why You Shouldn't).”
Psychophysiology 54, no. 1: 146-157. https://doi.org/10.1111/PSYP.12639.

Miller, J., T. Patterson, and R. Ulrich. 1998. “Jackknife-Based Method
for Measuring LRP Onset Latency Differences.” Psychophysiology 35,
no. 1: 99-115. https://doi.org/10.1111/1469-8986.3510099.

Nosek, B. A., G. Alter, G. C. Banks, et al. 2015. “Promoting an Open
Research Culture.” Science 348, no. 6242: 1422-1425. https://doi.org/10.
1126/science.aab2374.

Obrist, P. A., C.J. Gaebelein, E. S. Teller, et al. 1978. “The Relationship
Among Heart Rate, Carotid dP/dt, and Blood Pressure in Humans as
a Function of the Type of Stress.” Psychophysiology 15, no. 2: 102-115.
https://doi.org/10.1111/j.1469-8986.1978.tb01344.x.

Obrist, P. A., R. A. Webb, and J. R. Sutterer. 1969. “Heat Rate and
Somatic Changes During Aversive Conditioning and a Simple Reaction
Time Task.” Psychophysiology 5, no. 6: 696-723. https://doi.org/10.
1111/].1469-8986.1969.tb02872.x.

Obrist, P. A., R. A. Webb, J. R. Sutterer, and J. L. Howard. 1970. “The
Cardiac-Somatic Relationship: Some Reformulations.” Psychophysiology
6, no. 5: 569-587. https://doi.org/10.1111/j.1469-8986.1970.tb02246.x.

Oliver, S. K., C. E. Fergus, N. K. Skaff, et al. 2018. “Strategies for Effective
Collaborative Manuscript Development in Interdisciplinary Science
Teams.” Ecosphere 9, no. 4: €02206. https://doi.org/10.1002/ecs2.2206.

Pavlov, Y. G., N. Adamian, S. Appelhoff, et al. 2021. “4EEGManyLabs:
Investigating the Replicability of Influential EEG Experiments.” Cortex
144: 213-229. https://doi.org/10.1016/j.cortex.2021.03.013.

Perez Alday, E. A., G. Da Poian, O. Levantsevych, et al. 2023.
“Association of Autonomic Activation With Traumatic Reminder
Challenges in Posttraumatic Stress Disorder: A Co-Twin Control Study.”
Psychophysiology 60, no. 2: €14167. https://doi.org/10.1111/PSYP.14167.

Picton, T. W, S. Bentin, P. Berg, et al. 2000. “Guidelines for Using Human
Event-Related Potentials to Study Cognition: Recording Standards and
Publication Criteria.” Psychophysiology 37, no. 2: 127-152. https://doi.
0rg/10.1111/1469-8986.3720127.

Pivik, R. T., R. J. Broughton, R. Coppola, R. J. Davidson, N. Fox, and
M. R. Nuwer. 1993. “Guidelines for the Recording and Quantitative
Analysis of Electroencephalographic Activity in Research Contexts.”
Psychophysiology 30, no. 6: 547-558. https://doi.org/10.1111/J.1469-
8986.1993.TB02081.X.

Plummer, S., J. Sparks, K. Broedel-Zaugg, D. A. Brazeau, K. Krebs,
and G. A. Brazeau. 2023. “Trends in the Number of Authors and
Institutions in Papers Published in AJPE 2015-2019.” American Journal
of Pharmaceutical Education 87, no. 2: ajpe8972. https://doi.org/10.
5688/AJPE8972.

Posit Team. 2023. RStudio: Integrated Development Environment for R.
Posit Software, PBC. http://www.posit.co/.

Proudfit, G. H. 2015. “The Reward Positivity: From Basic Research on
Reward to a Biomarker for Depression.” Psychophysiology 52, no. 4:
449-459. https://doi.org/10.1111/PSYP.12370.

Quigley, K. S., P.J. Gianaros, G.J. Norman, J. R. Jennings, G. G. Berntson,
and E. J. C. de Geus. 2024. “Publication Guidelines for Human Heart
Rate and Heart Rate Variability Studies in Psychophysiology—Part
1: Physiological Underpinnings and Foundations of Measurement.”
Psychophysiology 61, no. 9: e14604. https://doi.org/10.1111/PSYP.14604.

R Core Team. 2023. R: A Language and Environment for Statistical
Computing. R Foundation for Statistical Computing. https://www.R-
project.org/.

Radant, A. D., D. J. Dobie, M. E. Calkins, et al. 2010. “Antisaccade
Performance in Schizophrenia Patients, Their First-Degree Biological
Relatives, and Community Comparison Subjects: Data From the COGS
Study.” Psychophysiology 47, no. 5: 846-856. https://doi.org/10.1111/J.
1469-8986.2010.01004.X.

Rosvall, M., and C. T. Bergstrom. 2008. “Maps of Random Walks on
Complex Networks Reveal Community Structure.” Proceedings of the
National Academy of Sciences of the United States of America 105, no. 4:
1118-1123. https://doi.org/10.1073/pnas.0706851105.

Savage, J. E., A. A. Moore, C. K. Sawyers, et al. 2019. “Fear-Potentiated
Startle Response as an Endophenotype: Evaluating Metrics and
Methods for Genetic Applications.” Psychophysiology 56, no. 5: €13325.
https://doi.org/10.1111/PSYP.13325.

Shah, A., C. Chen, C. Campanella, et al. 2019. “Brain Correlates of Stress-
Induced Peripheral Vasoconstriction in Patients With Cardiovascular
Disease.” Psychophysiology 56, no. 2: €13291. https://doi.org/10.1111/
PSYP.13291.

Sherwood, A., M. T. Allen, J. Fahrenberg, R. M. Kelsey, W. R. Lovallo,
and L. J. P. van Doornen. 1990. “Methodological Guidelines for
Impedance Cardiography.” Psychophysiology 27, no. 1: 1-23. https://doi.
0rg/10.1111/J.1469-8986.1990.TB02171.X.

Silge, J., and D. Robinson. 2016. “Tidytext: Text Mining and Analysis
Using Tidy Data Principles in R.” Journal of Open Source Software 1, no.
3: 37. https://doi.org/10.21105/joss.00037.

Steinhauer, S. R., M. M. Bradley, G. J. Siegle, K. A. Roecklein, and A.
Dix. 2022. “Publication Guidelines and Recommendations for Pupillary
Measurement in Psychophysiological Studies.” Psychophysiology 59, no.
4: e14035. https://doi.org/10.1111/PSYP.14035.

Tijdink, J. K., A. C. M. Vergouwen, and Y. M. Smulders. 2013.
“Publication Pressure and Burn Out Among Dutch Medical Professors:
A Nationwide Survey.” PLoS One 8, no. 9: €73381. https://doi.org/10.
1371/journal.pone.0073381.

18 of 19

Psychophysiology, 2025

85UBD17 SUOLILLIOD SAIERID 3ol dde 3y} Aq pauRA0B 88 S3[ e YO ‘SN J0 S3INJ 104 ARIGIT 3UIIUO AB|IM UO (SUOIPUCD-PUR-SWLB}W0D A8 | 1M ARR1q 1 BU1IUO//SANY) SUORIPUOD PUe SWid | 84} 835 *[5202/20/TT] U0 Ariqiauliuo A8 |IM eifeleuelyc0d Aq 2000, dASd/TTTT 0T/10pAL00 A8 | M AReiq U1 |UO//SNY W04 PAPROIUMOQ ‘Z ‘G20 ‘9868691 T


https://doi.org/10.1111/psyp.13663
https://doi.org/10.1111/J.1469-8986.2007.00618.X
https://doi.org/10.1111/psyp.14369
https://doi.org/10.1111/psyp.14369
https://doi.org/10.1177/2515245918810225
https://doi.org/10.1111/PSYP.13688
https://doi.org/10.1111/PSYP.13688
https://doi.org/10.1017/S0048577201990559
https://doi.org/10.1017/S0048577201990559
https://doi.org/10.1002/asi.23266
https://doi.org/10.1016/j.techfore.2021.121023
https://doi.org/10.1016/j.techfore.2021.121023
https://doi.org/10.1111/PSYP.12639
https://doi.org/10.1111/1469-8986.3510099
https://doi.org/10.1126/science.aab2374
https://doi.org/10.1126/science.aab2374
https://doi.org/10.1111/j.1469-8986.1978.tb01344.x
https://doi.org/10.1111/j.1469-8986.1969.tb02872.x
https://doi.org/10.1111/j.1469-8986.1969.tb02872.x
https://doi.org/10.1111/j.1469-8986.1970.tb02246.x
https://doi.org/10.1002/ecs2.2206
https://doi.org/10.1016/j.cortex.2021.03.013
https://doi.org/10.1111/PSYP.14167
https://doi.org/10.1111/1469-8986.3720127
https://doi.org/10.1111/1469-8986.3720127
https://doi.org/10.1111/J.1469-8986.1993.TB02081.X
https://doi.org/10.1111/J.1469-8986.1993.TB02081.X
https://doi.org/10.5688/AJPE8972
https://doi.org/10.5688/AJPE8972
http://www.posit.co/
https://doi.org/10.1111/PSYP.12370
https://doi.org/10.1111/PSYP.14604
https://www.r-project.org/
https://www.r-project.org/
https://doi.org/10.1111/J.1469-8986.2010.01004.X
https://doi.org/10.1111/J.1469-8986.2010.01004.X
https://doi.org/10.1073/pnas.0706851105
https://doi.org/10.1111/PSYP.13325
https://doi.org/10.1111/PSYP.13291
https://doi.org/10.1111/PSYP.13291
https://doi.org/10.1111/J.1469-8986.1990.TB02171.X
https://doi.org/10.1111/J.1469-8986.1990.TB02171.X
https://doi.org/10.21105/joss.00037
https://doi.org/10.1111/PSYP.14035
https://doi.org/10.1371/journal.pone.0073381
https://doi.org/10.1371/journal.pone.0073381

van Eck, N.J., and L. Waltman. 2009. “How to Normalize Cooccurrence
Data? An Analysis of Some Well-Known Similarity Measures.” Journal
of the American Society for Information Science and Technology 60, no.
8:1635-1651. https://doi.org/10.1002/asi.21075.

van Eck, N. J., and L. Waltman. 2010. “Software Survey: VOS Viewer, a
Computer Program for Bibliometric Mapping.” Scientometrics 84, no. 2:
523-538. https://doi.org/10.1007/s11192-009-0146-3.

van Eck, N. J,, and L. Waltman. 2014. “Visualizing Bibliometric
Networks.” In Measuring Scholarly Impact, 285-320. Switzerland:
Springer International Publishing. https://doi.org/10.1007/978-3-319-
10377-8_13.

van Eck, N. J., L. Waltman, R. Dekker, and J. van den Berg. 2010.
“A Comparison of Two Techniques for Bibliometric Mapping:
Multidimensional Scaling and VOS.” Journal of the American Society for
Information Science and Technology 61, no. 12: 2405-2416. https://doi.
org/10.1002/asi.21421.

van Raan, A. F. J. 2014. “Advances in Bibliometric Analysis: Research
Performance Assessment and Science Mapping.” In Bibliometrics:
Use and Abuse in the Review of Research Performance, Vol. 87, 17-28.
London: Portland Press.

Vasey, M. W,, and J. F. Thayer. 1987. “The Continuing Problem of
False Positives in Repeated Measures ANOVA in Psychophysiology: A
Multivariate Solution.” Psychophysiology 24, no. 4: 479-486. https://doi.
org/10.1111/J.1469-8986.1987.TB00324.X.

Vrieze, S. I., S. M. Malone, U. Vaidyanathan, et al. 2014. “In Search of
Rare Variants: Preliminary Results From Whole Genome Sequencing
of 1,325 Individuals With Psychophysiological Endophenotypes.”
Psychophysiology 51, no. 12: 1309-1320. https://doi.org/10.1111/PSYP.
12350.

Zupic, I., and T. Cater. 2015. “Bibliometric Methods in Management and
Organization.” Organizational Research Methods 18, no. 3: 429-472.
https://doi.org/10.1177/1094428114562629.

Supporting Information

Additional supporting information can be found online in the
Supporting Information section.

19 of 19

85UBD17 SUOLILLIOD SAIERID 3ol dde 3y} Aq pauRA0B 88 S3[ e YO ‘SN J0 S3INJ 104 ARIGIT 3UIIUO AB|IM UO (SUOIPUCD-PUR-SWLB}W0D A8 | 1M ARR1q 1 BU1IUO//SANY) SUORIPUOD PUe SWid | 84} 835 *[5202/20/TT] U0 Ariqiauliuo A8 |IM eifeleuelyc0d Aq 2000, dASd/TTTT 0T/10pAL00 A8 | M AReiq U1 |UO//SNY W04 PAPROIUMOQ ‘Z ‘G20 ‘9868691 T


https://doi.org/10.1002/asi.21075
https://doi.org/10.1007/s11192-009-0146-3
https://doi.org/10.1007/978-3-319-10377-8_13
https://doi.org/10.1007/978-3-319-10377-8_13
https://doi.org/10.1002/asi.21421
https://doi.org/10.1002/asi.21421
https://doi.org/10.1111/J.1469-8986.1987.TB00324.X
https://doi.org/10.1111/J.1469-8986.1987.TB00324.X
https://doi.org/10.1111/PSYP.12350
https://doi.org/10.1111/PSYP.12350
https://doi.org/10.1177/1094428114562629

	Mapping 60 Years of Psychophysiology: A Bibliometric Analysis of Journal Performance, Authorship Trends, and Thematic Evolution
	ABSTRACT
	1   |   Introduction
	2   |   Method
	2.1   |   Data
	2.1.1   |   Literature Search
	2.1.2   |   Additional Data Sources
	2.1.3   |   Preprocessing of Title Key Terms

	2.2   |   Data Analysis
	2.2.1   |   Journal Performance
	2.2.2   |   Author Team Characteristics
	2.2.3   |   Science Mapping
	2.2.3.1   |   Historical Direct Citation Network.  
	2.2.3.2   |   Key Term Development.  
	2.2.3.3   |   Key Term Co-Occurrences.  



	3   |   Results
	3.1   |   Journal Performance
	3.2   |   Author Teams
	3.3   |   Science Mapping—Historical Direct Citation Network
	3.4   |   Science Mapping—Key Term Development
	3.5   |   Science Mapping—Key Term Co-Occurrences

	4   |   Discussion
	Author Contributions
	Acknowledgments
	Conflicts of Interest
	Data Availability Statement
	References
	Impact statement


