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Abstract
We map the topic structure of psychology utilizing a sample of over 500,000 abstracts of
research articles and conference proceedings spanning two decades (1995–2015). To do so,
we apply structural topic models to examine three research questions: (i) What are the discipline’s most prevalent research topics? (ii) How did the scientific discourse in psychology
change over the last decades, especially since the advent of neurosciences? (iii) And was
this change carried by high impact (HI) or less prestigious journals? Our results reveal that
topics related to natural sciences are trending, while their ’counterparts’ leaning to humanities are declining in popularity. Those trends are even more pronounced in the leading outlets of the field. Furthermore, our findings indicate a continued interest in methodological
topics accompanied by the ascent of neurosciences and related methods and technologies
(e.g. fMRI’s). At the same time, other established approaches (e.g. psychoanalysis) become
less popular and indicate a relative decline of topics related to the social sciences and the
humanities.
Keywords Psychology · Natural language processing · Structural topic model · Science of
science

Introduction
Historically, psychology has been a discipline characterized by a high degree of internal differentiation between basic, applied, and clinical branches (Brennan and Houde 2017) which
still exists today (Gaj 2016). This internal differentiation is driven by exchanges between
the different branches of psychology with the natural sciences (e.g. evolutionary biology),
or social sciences such as economics, political science, and sociology (Marshall 2009; Morf
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2018; Schwartz et al. 2016). More recently, psychology witnessed the advent of neurosciences
and the advance of technological devices such as the fMRI (functional magnetic resonance
imaging) (Marshall 2009; Yeung et al. 2017b). Consequently, the fMRI has led to new ways
how to study the linkage between the mind and the brain, and is now widely applied in clinical
branches of psychology (Berman et al. 2006; Fairburn and Patel 2017; Schwartz et al. 2016;
Brennan and Houde 2017; Toomela 2019).
Despite the well-documented changes, it is not well understood how topics become established in the psychological discourse and whether this change is carried by high impact journals or less prestigious journals. While some studies with a focus on different disciplines stress
the importance of the former (Kwiek 2020; Yeung et al. 2017a), others emphasize the role
of mainstream and low-impact journals (Münch 2014; Yeung 2018), and interdisciplinarity
for changes in the scientific discourse (Leahey and Moody 2014). Our goal is to contribute to
the literature by providing an overview of the diverse landscape of psychology and mapping
changes in its discourse. In order to do so, we ask:
1. What are the discipline’s most prevalent research topics?
2. How did the scientific discourse in psychology change over the last decades, especially
since the advent of neurosciences?
3. And was this change carried by high impact (HI) or less prestigious journals?
These questions cannot be answered by individual accounts, since scientists’ views tend to be
shaped by their own disciplinary experience and academic environment. The psychological
discourse is simply too broad to comprehend for individual scholars, “that an entire team of
researchers working for several years could only map a fraction of all the texts, transcripts, or
archives that define them” (Bail 2014, 469). Fortunately, computational linguistics provides
the means to reconstruct the history of a field (Anderson et al. 2012; Munoz-Najar Galvez
et al. 2020), explain scientists’ choice of research strategy (Foster et al. 2015), and model scientific discovery (Shi et al. 2015). A central feature of computational linguistics is the development of impersonal and automatic procedures that offer a more objective and top-down
view compared with earlier attempts to map academic fields by insiders (Buurma 2015, 3).
We apply structural topic models (STMs) (Roberts et al. 2014) to a dataset consisting of
528, 488 abstracts of published journal articles and conference proceedings to provide answers
for the three questions raised and to approximate psychology as a field. STMs allow us to
reduce the high-dimensional space of research themes in a reproducible way and, hence, to
extract the meaning inherent in a large corpus of psychological research.
In order to map the topic structure of psychology and its flux over time, our paper is structured as follows: We discuss the rich literature on how psychology is organized as a scientific
discipline in sect. 2. We proceed with the introduction of our dataset, cleaning procedures of
the textual data, and our methodological approach in sect. 3. The results on the changing landscape of research topics are presented in sect. 4. We close with discussing the limitations and
future direction of research in sect. 5.

Literature review
Current debates regarding the state of psychology revolve mostly around questions of its
multidisciplinarity and potential common ground in psychology and its subfields (Brennan and Houde 2017; Gentner 2010; Henriques 2017; Jackson 2017; Joseph 2017; Kaplan
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2015; Marshall 2009; Melchert 2016; Miller 2010; Tryon 2017; Toomela 2019; Zagaria
et al. 2020). Specifically, Melchert (2016) criticizes that the internal differentiation of psychology hinders the accumulation of reliable knowledge on the human psyche. Instead, he
envisions psychology as a “unified clinical science” under the lead of cognitive sciences,
neurosciences, and evolutionary biology. At the same time, other psychologists emphasize
that it is precisely this diversity that contributes to advances in knowledge about the many
facets of the human psyche (Jackson 2017; Joseph 2017; Miller 2010).
Despite this debate, few studies so far attempted to map the scientific discourse of psychology comprehensively. For example, Krampen et al. (2011) tried to forecast research
trends in psychology using data provided by PsycINFO and PSYNDEX from 1977 to
2008. They assigned journal abstract data to the APA subject classification scheme and
forecasted a relative decline in developmental psychology, methodology and statistics,
organizational psychology with a focus on management, clinical psychology with a focus
on psychotherapy, family psychology, and environmental psychology. Using the same data
source, Krampen (2016) reports a decline of publications dealing with the history of psychology and thus self-reflexive studies on the discipline of psychology, whereas Krampen
and Trierweiler (2016) uncovered increasing epistemic ties between psychology and the
natural sciences that evolved from the 1920s onward. Flis and van Eck (2018) conducted
an analysis of term co-occurence in titles and abstracts of 673,393 psychology articles published between 1950 and 1999 listed in PsycINFO. Their findings show a schism between
experimental and physical psychology on the one hand, and applied psychology consisting
of educational psychology, social psychology, as well as research on personality and clinical psychology on the other hand. Psychologists in the former domain apply experiments
to investigate a limited number of treatment effects. In contrast, psychologists conducting
research in the ‘applied’ branches ideal-typically rely on methods like correlation analysis or structural equation modeling. In this sense, the findings of Flis and van Eck (2018)
empirically validate the observation of Cronbach (1957), who described an entrenchment
between “experimentalists” and psychologists aligned to “correlational methods”.
Using Latent Dirichlet Allocation, Bittermann and Fischer (2018) studied the emergence of “hot topics” in psychology in German-speaking countries from 1980 to 2016.
Based on 314, 573 English and German article abstracts listed in PSYNDEX and relying on the APA Thesaurus of Psychological Index Terms, they investigated associations
between topics uncovered and the terms provided by the thesaurus. Their findings indicate a redefinition of theoretical concepts over time in addition to a different application of
these concepts across domains of psychology.
Benjafield (2019) investigated the most salient keywords in anglophone psychology
from 1887 to 2014. His findings suggest that keywords associated with the emergence of
psychological paradigms are widely used over extended periods of time. These keywords
include “learning”, “perception”, “memory”, “motor”, “personality”, “performance”, “program” and “schizophrenia” among others. Based on the analysis of shared scientific vocabulary between different disciplines, the findings of Benjafield (2020) provide empirical evidence for a shift in psychology towards the natural sciences, concluding that:
[...] much of what we now call psychology may end up being part of biology [...].
The remainder may coalesce around the study of aspects of the person that are not
easily reducible to biology and consequently may develop stronger affiliations with
the humanities. (Benjafield 2020, 15)
Furthermore, studies have demonstrated increasing alignments with the natural sciences
for various subfields of psychology. For example, an examination of topics in sport and
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exercise psychology journals between 2008 and 2011 suggests a relative dominance of
research on motivation with links to cognitive science and intersections between sport and
health psychology (Lindahl et al. 2015). Furthermore, they identified isolated research
areas such as “behavioral change, physical activity, and health”, “performance, anxiety,
and chocking”, and “talent development and expertise”. Preckel and Krampen (2016) analyzed PSYNDEX data of research on highly gifted and mentally impaired persons issued
between 1980 and 2014. They note a dramatic increase in research on gifted students since
the 2000s and a growing number of empirically oriented papers. Kaplan (2015) identifies
two distinct research cultures in educational psychology: Post-positivists who apply quantitative methods, and interpretative researchers using mainly qualitative methodology. In
his view, the former is aligned to the natural sciences and increasingly endorsed as the sole
legitimate paradigm in educational psychology due to the possibility to replicate experimental findings. At the same time, interpretative research is increasingly marginalized
because its findings are harder to reproduce and do not presuppose universal laws of the
psyche.
Moreover, studies show an increasing influence of neurosciences on the psychological
discourse. Yeung et al. (2017b) reveal neuroscience research to be increasingly important
in the domains of behavioral sciences, geriatrics and gerontology and – especially – psychology. Methodologically, Yeung et al. (2017a) note that statistical, computational, and
technical approaches aligned with neurosciences are increasingly common in HI-journals.
These methods are related to topics such as physiology, motor function, anatomy, aging,
social neuroscience, and language and learning. Interestingly, a significant share of highly
influential neurosciences papers (measured in citation rates) were not published in high
impact journals and indicate the importance of other journals for the dissemination of
novel insights (Yeung and Ho 2018).
Taken together, the findings provided by previous research indicate firstly an occurring shift towards the natural sciences primarily driven by neurosciences and cognitive
sciences. Second, experimental methods and the use of fMRIs and other advanced imaging devices increasingly exert influence on the psychological discourse. Finally, it remains
unclear whether the changes in the psychological discourse towards the natural sciences
are driven by publications in HI or mainstream journals.

Data and methods
We utilize the Web of Science database to describe the research discourses in psychology, to map the landscape of psychological topics discussed in HI journals and mainstream
journals as well as conference proceedings, and the changes over time. We queried the
Web of Science database in September 2018 and downloaded all abstracts associated with
at least one of the following Web of Science categories: “Psychology”, “Psychology, Psychoanalysis”, “Psychology, Multidisciplinary”, “Psychology, Experimental”, “Psychology,
Clinical”, “Psychology, Educational”, “Psychology, Mathematical”, “Psychology, Social”,
“Psychology, Developmental”, “Psychology, Biological”, “Psychology, Applied”. We then
excluded all non-English abstracts. In total, our corpus included 528, 488 abstracts, stemming from articles published in 642 psychology outlets and 709 conference proceedings
(1, 351 items in total).
As is common in quantitative text analysis, the acquired data needed to be prepared and
cleaned. In a first step, we removed all stopwords like “in”, “and”, “or”, “the”. Following
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this, we tokenized and lemmatized the words1. Lemmatization is a common step in NLP to
reduce different forms of a word (e.g., singular and plural) to a common base form. As a
last preprocessing step, we concatenated bigrams appearing more than 50 times to detect
phrases like “factor_analysis” or “statistical_significant” in our abstract data (Blaheta and
Johnson 2001).
Working with large amounts of texts is a long-standing issue in the field of information
retrieval (e.g. Billhardt et al. 2002). The main idea is to summarize a corpus of documents
by reducing their dimensions, but to keep, at the same time, most of its relevant information. One popular branch of information retrieval is topic modeling (Jordan and Mitchell
2015), where a set of documents is assigned to meaningful themes (i.e. “topics”). Topics
are directly derived from the documents by probabilistic algorithms and consist of words
that co-occur across documents.
In so-called generative models, each topic is seen as a probability distribution across all
words of a given language, describing the likelihood for a word to be chosen to be part of
a certain topic (Blei et al. 2003; Griffiths and Steyvers 2004). Since this likelihood is independent of the position of the word in a text it is sometimes referred to as a “bag-of-words”
representation of documents. Although this assumption is clearly not realistic (e.g. grammar is ignored), it has been proven to be very reliable in practical applications (DiMaggio
et al. 2013; McFarland et al. 2013).
In this paper, we use a recently developed variety of probabilistic topic models called
Structural Topic Models (STMs) by Roberts et al. (2014). Its key feature is to enable
researchers to utilize document metadata (e.g. year) to improve the estimation of topics.
Including the publication date has proven to be especially useful for longer time periods and changing discourses (Farrell 2016). It has been shown that the incorporation of
additional covariates as “a way of ‘structuring’ the prior distributions in the topic model”
improves the topic quality substantially (Roberts et al. 2016, 1067). We follow this example and use the year of each document as a covariate in our models.
These improvements notwithstanding, the STM requires a researcher to make a decision on the number of topics (k) although the number of relevant themes is not known a
priori. Insufficient numbers render models coarse, an excessive number could result in a
model that is too complex. This is a widely recognized issue in topic modeling (e.g. Chang
et al. 2009). To validate the number of topics, we first utilize two commonly used metrics,
semantic coherence and exclusivity (Mimno et al. 2011; Roberts et al. 2014). Semantic
coherence addresses whether a topic is internally consistent by calculating the frequency
with which high probability topic words tend to co-occur in documents. However, semantic
coherence alone can be misleading since high values can simply be obtained by very common words of a topic that occur together in most documents. To account for the desired
statistical discrimination between topics we consider exclusivity. It provides us with the
extent to which the words of a topic are distinct to it. Considering the optimum trade-off
between exclusivity and coherence, we seek for a ‘plateau’, i.e., steps where coherence is

1

To remove stopwords we used the snowball stopword list from the stopwords package in R (Benoit et al.
2020), and custom wordlists containing (1) time related words (“year”, “january”, etc.), (2) numeral related
words (“one”, “tenth”, etc.), and (3) miscellaneous subject related words (“examine”, “study”, etc.). The
lemmatization was achieved through the ‘lemmatize_words’ function of the R package ‘textstem’ (Rinker
2018). The abstracts were tokenized into words through the ‘tokenize_words’ function of the R package
‘tokenizers’ (Mullen et al. 2018).
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not decreasing and, at the same time, exclusivity is not improving. We find such a range for
k = (90, 100) (cf. Fig. 5 in Appendix 1)2.
To further analyze and label each topic, we applied a three-step qualitative interpretative design. In a first step, three scholars labeled each topic based on the ten most frequent
and most specific tokens as well as the most typical abstracts. The list of these tokens was
established using the FREX measure, which combines the weighted frequency with which
a word occurs in the documents associated with a topic with the exclusivity of it occurring
only in these documents (Bischof and Airoldi 2012). In a second step, two other researchers reviewed the labels given in the first step and calculated the agreement of the topic
labels. The values of this agreement-measure are 0 if all topics are labeled differently, and
2 or 3 respectively if two or three labels were sufficiently similar. We did so to penalize
completely different interpretations of the respective topics.
The topics were labeled sufficiently similar by 2.25 scholars on average. In sum, eleven
of our 100 topics were inconsistently labeled and two were consistently identified as junk
topics. The first junk topic includes notes on publishing procedures, psychological awards
and information on professional associations (T30). The second consists of non-English
tokens present in multilingual abstracts (T100). In the third step, the latter two researchers
either assigned the topic labels according to the most agreed label or suggested a new label
if all of the first three scholars disagreed on the label in the first step.

Findings
The following section addresses the three initially raised research questions. To do so,
we first present the characteristics of the most prevalent, rising, and declining topics and
group them thematically by clustering our findings into distinct topic groups. In sum, nine
topic groups emerged from our data (see Table 1). We further provide the prevalence for
each topic and all nine clusters. In total, we analyze 21 topics which comprise 32.3% of all
tokens according to their theta values. We then proceed with analyzing differences in publication patterns in HI journals on the one hand, and mainstream journals and proceedings
on the other hand.3

Characteristics of the most prevalent topics
Beginning with the analysis of the ten most prevalent topics over the whole period between
1995 and 2015, we see that the most prevalent topic (psychoanalysis, topic 8) shows an
average document-topic probability of 3.38% (see Fig. 1 for a depiction of the expected

2

Please note that across all evaluated numbers of topics we find a high consistency of topic-document
assignments (further details are discussed in "Appendix 1").
3
We denoted the ten journals with the highest impact factor in 2018 as HI journals. These include Annual
Review of Psychology, Behavioral and Brain Sciences, Psychological Bulletin, Trends in Cognitive Sciences, Annual Review of Clinical Psychology, Psychotherapy and Psychosomatics, Psychological Inquiry,
Clinical Psychology Review, and Personality and Social Psychology Review.
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Table 1  Overview of the most prevalent, trending and declining topics. Own systematization
Cluster

Topic

Prevalence

Cluster
prevalence

Methodology

Quantitative methods and item
response theory (38)

0.031

0.083

Psychometrics (47)
Regression methods (21)
Quantitative methods - validity (75)
Cognition theories (29)
Visual perception (1)
Spatial recognition (73)
Facial recognition (3)
Addiction intervention (63)
Psychoanalysis (8)
OCD and Autism (51)
Response reinforcement (49)
Animal testing (96)
Animal experiments (diet) (41)
Group theory (80)
Working memory (85)
Memory loss disorders (7)
Brain imaging techniques (54)
Life satisfaction (69)
Chronic Illness and quality of life (76)
Motivation (67)
Smoking (52)

0.026
0.014
0.012
0.023
0.018
0.017
0.007
0.019
0.033
0.006
0.016
0.008
0.006
0.015
0.016
0.011
0.013
0.011
0.008
0.006
0.007

Cognition and perception

Clinical studies and clinical trials

Animal experiments

Group dynamics learning and memorization
Neurosciences quality of life

Addiction and self-regulative behavior

0.065

0.058

0.030

0.015
0.027
0.013
0.019
0.013

proportions of the ten most prevalent topics)4. The expected document-topic probability
refers to “the mean proportion of words across the documents that are assigned to this
topic” (Roberts et al. 2014, online appendix 31).
Additionally, Table 2 provides an overview on the prevalence and FREX words of the
ten most prevalent topics. This percentage seems small at first, but considering the number
of 100 topics chosen for our STM, the value is considerably higher than the expected value
of 1% per topic5.
Three areas of research stand out within the ten most prevalent topics: methodology,
cognition and perception, and studies on therapy and clinical intervention.
Topics focusing on methodology included research on quantitative methods with
emphasis on item response theory (T38) and psychometrics (T47). These were the two
most prevalent topics, revealing an ongoing debate on the adequacy of methods used in
psychology. Against this backdrop, a variety of different research designs are addressed by
psychology scholars, representing the field’s methodological diversity: Regression models,
e.g. multilevel-, fixed-, random- and mixed effects models, monte-carlo simulations, and
model misspecifications as sources of errors (T38), as well as reliability and validity of
4

Note that junk topic 30 dealing with APA and publication issues is even more prevalent, but without
meaning for our analysis. Because of this we decided to exclude it from our analysis.
5
The expected average document-topic probability is calculated by 1/k.
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Top Topics

T8: psychoanalysis
T38: quantitative methods (irt)
T47: psychometrics
T29: cognition theories
T63: addiction interventions
T1: visual perception
T73: spatial recognition
T85: working memory
T49: response reinforcement
T80: group theory

0.00

0.01

0.02

0.03

0.04

0.05

0.06

Expected Topic Proportions

Fig. 1  Prevalence of the ten most prevalent topics across all years and documents. Each topic is represented
by its most aligned words

psychometric scales (T47). Both indicate a prevalence of quantitative methods in the psychological discourse.
Studies focusing on cognition and perception are associated with cognitive theories
(T29), visual perception (T1), and spatial recognition (T73). Cognitive theories focus
mainly on the development of mental models, reasoning, and the theory of mind. They aim
to explain cognitive misconceptions of visual stimuli and for understanding visual information processing (T1). Similar patterns emerge for research on spatial recognition (T73).
Again, the tokens loading high on the topic point to experimental designs to study the ability to process information or focus on two (or more) stimuli simultaneously.
Therapy and clinical trials include two topics and highlight a drive towards applications in psychology. Topics associated with this line of research include addiction interventions (T63), and psychoanalysis (T8). Whereas the former is aligned with clinical trials and
experiments as methodological underpinnings, the latter is characterized by the relation
between clients and psychotherapists in addition to the application of qualitative research
methods. This methodological divide shows an alignment with the natural sciences for
topics 63 and 88 (clinical trials of anti depressants), and alignment with social scientific
approaches for therapeutic consultation for topic 8.
Three further topics are among the ten most prevalent which are representatives of distinct groups of topics discussed in more detail in the following sections. These are response
reinforcement (T49), group theory (T80), and working memory (T85). The first topic
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0.033

0.031

0.026

0.023

0.019

0.018
0.017

0.016

0.016

0.015

Topic

T8: Psychoanalysis

T38: Quantitative methods (irt)

T47: Psychometrics

T29: Cognition theories

T63: Addiction interventions

T1: Visual perception
T73: Spatial recognition

T85: Working memory

T49: Response reinforcement

T80: Group theory

Dif monte item_response response_theory irt_model statistical estimator algorithm estimation item_parameter
Internal_consistency psychometric_property confirmatory_factor factor_structure exploratory_factor cronbach_alpha factor_analysis convergent_validity reliability_validity retest_reliability
Inference tom false_belief theory_mind numerical representational metaphor computational representation
symbolic
Self_help intervention base_treatment randomize_control post_treatment base_intervention buprenorphine
behavioral_intervention wait_list treatment_outcome
Haptic vection reference_frame motion_perception illusion slant distance rotate space optic_flow
Ior visual_search saccade spatial_attention distractor attentional_blink inhibition_return attentional_capture
negative_prime perceptual_load
Work_memory task performance_task memory_capacity dual_task inhibitory_control task_switch task_
performance task_require executive_control
Pigeon reinforcer reversal reinforcement generalization match_sample discrimination delay interval_schedule response
Group_member intergroup outgroup social ingroup stereotype social_identity group group_membership
group_identification

Freud analyst psychoanalysis bion dream oedipal psychoanalyst analysand ferenczi philosophical

FREX words

Table 2  Top 10 most prevalent topics with prevalence and FREX words
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focuses on animal experimentation, reinforced learning and conditioning and belongs to
a topic cluster identified as behaviorism and animal experiments. The topic group theory
covers concepts related to status formation, stereotypes, discrimination, and social identity. Hereby, a topic cluster is established that revolves around group dynamics. The last
topic, working memory, belongs to a topic cluster centered on learning and memorization.
Research belonging to this topic relies on experiments to measure performance on memorization tasks and information processing while being distracted or confronted with two or
more types of information simultaneously. These topics specifically focus more strongly on
experiments and a have a strong connection towards natural sciences.
Overall, applied, theoretical, and methodological topics are represented in similar proportions in the ten most prevalent topics during the study period.

Changes in psychological discourse
In order to analyze the changes in psychological discourse, we apply linear regression to
illustrate the general (linear) trend of a subject over time and define the rise and decline
of topics by the slope of their prevalence across time6. It is important to mention that this
neither accounts for short-term changes at the beginning or end of the time frames, nor
does it consider non-linear trends in the topics prevalence. While this is a clear limitation
of our research design, it is also necessary to highlight the general trends in topic prevalence. Using a non-linear trend would be preferable, yet it would require a formal theory of
semantic drifting in order to predict the amount of uptake or downturn one could expect on
average. At the point of writing it is not clear if something like this would even be possible.
In order to make the changes in the psychological discourse more comparable, only the
ten most declining as well as the ten topics with the steepest rise are considered to illustrate
the changes in the discourse of psychology. The restriction to only focus on the Top 10
only is somewhat arbitrary, since we could just as well selected only nine or even eleven.
However, since any other choice on the matter would be just as arbitrary and because we
want to depict the overall changes, we chose a subset which we find to be illustrative.

Trending topics
There are topics discussed in psychology outlets that are gaining ground over time or witness relative decline in prominence (see Fig. 2). In this regard, Table 3 provides information on topic prevalence, FREX words and slopes of the ten trending topics.
Turning to trending topics, we see a mixture of topics associated with cognitive science,
addictive and mental disorders, life satisfaction and motivation on the rise. Furthermore,
there is some overlap between the highest trending and the most prevalent topics, namely
addiction interventions (T63) and spatial recognition (T73). We also witness the ascent
of brain imaging techniques (T54) within psychology outlets from 1995 (∼ 0.5%) to 2015
(∼ 1.6% share on all publications). In fact, T54 shows the steepest slope of all trending
topics and signals the rise of neuroscience topics in psychology. The topic brain imaging techniques is characterized by biological terms related to different areas of the brain,

6

The changes over time were significant for each topic except topics 6 (teamwork), 13 (memory), 23 (animal communication), and 58 (neurotransmitters). A full account of the significance of change in topic proportion, intercept and slope is given in "Appendix 2".
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0.020

T63

T54
T21
T73

0.015
T73
T63

T69

T21
T76

0.010

T52
T51
T67
T3
T76
T69
T54

0.005

T3
T52
T67
T51

1995

2000

2005

T21: quantitative methods (regression)
T52: smoking
T67: motivation
T76: chronic illnesses and quality of life

T3: facial recognition
T54: brain imaging
T69: life satisfaction

2010

2015

T51: ocd and autism
T63: addiction interventions
T73: spatial recognition

T8

0.03

T38
T47
T49
T29
T38

0.02

T47
T8
T29

T1
T75
T7

T1

T96

0.01

T49
T75
T7

T41

T96
T41

1995

2000

T1: visual perception
T41: animal experiments (diet)
T75: quantitative methods (validity)
T96: animal testing

2005

T29: cognition theories
T47: psychometrics
T7: memory loss disorders

2010

2015

T38: quantitative methods (irt)
T49: response reinforcement
T8: psychoanalysis

Fig. 2  The 10 most trending (upper echelon) and, respectively, declining topics (lower echelon)

and by tokens related to brain imaging techniques such as the fMRI. As it does not fit into
the previously introduced and discussed topic clusters, neurosciences emerge as a separate
topic cluster from our data.
Looking on the other trending topics, we see a debate on regression models (T21), life
satisfaction (T69) in general, the impact of chronic illnesses and quality of life (T76),
research on obsessive compulsive disorder (OCD) and autism (T51), smoking behavior
(T52), motivation (T67) and facial recognition (T3) gaining momentum. With this in mind,
we are able to expand our topic clusters by either adding topics to already established clusters or by introducing new groups of topics.
Beginning with the former, we are able to add regression models (T21) to the methodology topic cluster. The tokens associated with this topic suggest that associated studies
deal with predictive power of regression models, regression techniques in general, mediator effects and structural equation modeling. Albeit not as prevalent as our more general
topics on quantitative methods and psychometrics, the topic of regression models indicate
an ongoing interest in the refinement of classical statistical methods.
Facial recognition (T3) belongs to the cognition and perception topic cluster. It is associated with studies using experimental designs, and focus on ethnic discrimination based
on skin color and facial expression of minorities. In contrast to the other, more prevalent
topics belonging to the same topic cluster, facial recognition is more applied and aligned to
social issues.
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0.011

0.006

0.019

0.014

0.017

0.007

T69: Life satisfaction

T51: Ocd and autism

T63: Addiction interventions

T21: Quantitative methods (regression)

T73: Spatial recognition

T52: Smoking

0.007

0.006

T3: Facial recognition

T67: Motivation

T76: Chronic illnesses and quality of life 0.008

0.013

T54: Brain imaging

Slope

Positive_affect subjective_good positive life_satisfaction gratitude negative_affect swb negative positive_negative psychological_good
Ocd autism_spectrum autism ocd_symptom asd ocd_patient individual_autism autistic tic repetitive_
behavior
Self_help intervention base_treatment randomize_control post_treatment base_intervention buprenorphine behavioral_intervention wait_list treatment_outcome
Applicant equation_model structural_equation theory_plan intention indirect predictor job_search subjective_norm mediation
Ior visual_search saccade spatial_attention distractor attentional_blink inhibition_return attentional_capture negative_prime perceptual_load
Smoker smoke smoke_behavior smoke_cessation quit_smoke adolescent_smoke service_adolescent
adolescent adolescent_elsevier teen
Asthma relate_quality hrqol diabetes health_relate qol physical_health mental_health health_problem
health_status
Face_recognition face_process face race_face facial_expression facial_feature familiar_face facial photograph invert_face
Procrastination motivation self_determination motivational time_perspective self_regulation determination_theory leisure motive boredom

0.000171

0.000176

0.00019

0.000191

0.000212

0.000242

0.000261

0.000273

0.000301

Functional_magnetic fmri image_fmri anterior_cingulate frontal_gyrus resonance_image brain_activation 0.000488
magnetic_resonance inferior_frontal inferior_parietal

Prevalence FREX words

Topic

Table 3  Top 10 trending topics with prevalence, FREX words and slope
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Turning to the clinical studies and clinical interventions topic cluster, we are able to
append topic 51 dealing with OCD and autism. Topic 51 deals with conditions correlating to OCD and related disorders such as learning disabilities and accompanying character
traits (e.g. hyperactivity or repetitive behavior patterns). It addresses a specialized and thematically limited subfield of psychology and by doing so distinguishes itself from the more
prevalent and more general topics in the clinical studies and clinical interventions-cluster.
Moreover, we are able to add two additional topic clusters based on the remaining four
topics. The first is labeled quality of life and includes life satisfaction (T69) and chronic
illness and quality of life (T76). The former topic (T69) deals with the impact of positive
thinking and positive events on short-term and long-term life satisfaction. Additionally, it
covers subjective definitions of a “good life” and explores the relationship between character traits and life satisfaction. The latter topic (T76) sheds light on the relation between
physical and mental health with a particular focus on chronic diseases. In contrast to the
former, more biological terms are related to chronic illnesses and quality of life compared
to life satisfaction, unveiling the mind-body dualism still present in psychology (Brennan
and Houde 2017).
The second new topic cluster was labeled as addiction and self-regulative behavior and
includes motivation (T67) and smoking (T52). Motivation deals with issues of procrastination, time usage and leisure time, and the investigation of different types of motivation (e.g.
intrinsic or extrinsic motivation). Beyond that, it is discussed what types of self-regulative
behaviors are negatively associated with procrastination. Smoking focuses on the reasons
for adolescents to start and ways to quit smoking. This topic also deals with self-regulative
behavior and its association with smoking patterns, relapse, and mental health problems
associated with smoking patterns.
Overall, we see specialized, applied and thematically driven topics gaining ground in
psychology. Methodologically, these topics are aligned with experimental designs and classical statistical methods such as regression techniques.

Declining topics
Now that we witnessed neurosciences, applied as well as rather specialized topics gaining
prevalence as against other topics in psychology, which topics are in decline and what are
their characteristics compared to trending topics?
At first glance, we observe a more or less continuous decline of six prevalent topics,
namely visual perception (T1), quantitative methods with focus on item response theory
(T38), psychometrics (T47), and response reinforcement / behavioral experiments (T49),
psychoanalysis (T8), and cognition theory (T29). Of these topics, psychoanalysis witnessed
the steepest decline. This however does not imply a fall from grace as seen in the still sizable prevalence of the psychoanalysis topic (T8). Besides the topics mentioned above, we
witness a relative decline of memory loss disorders (T7), quantitative methods (validity)
(T75), animal experiments (diet) (T41) and animal testing (T41). Table 4 gives an overview on the ten declining topics, their prevalence, FREX terms, and slopes.
Similar to the trending topics, we are able to assign additional topics to the thematic
clusters. First of all, we can assign memory loss disorders (T7) to the topic cluster learning and memorization. In contrast to topic working memory (T85), it deals with cognitive
impairment following Alzheimer’s disease, different forms of dementia and Parkinson’s
disease. It further links memory loss disorders with clinical studies or biological descriptions of their effects on the brain, memorization and motor abilities.
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Prevalence

0.033

0.016

0.031

0.008
0.011

0.018
0.026

0.012

0.023

0.006

Topic

T8: Psychoanalysis

T49: Response reinforcement

T38: Quantitative methods (irt)

T96: Animal testing
T7: Memory loss disorders

T1: Visual perception
T47: Psychometrics

T75: Quantitative methods (validity)

T29: Cognition theories

T41: Animal experiments (diet)

Pigeon reinforcer reversal reinforcement generalization match_sample discrimination delay interval_
schedule response
Dif monte item_response response_theory irt_model statistical estimator algorithm estimation item_
parameter
Morphine plus_maze water_maze elevate_plus scopolamine morris_water open_field open_arm cpp bla
Delirium alzheimer_disease mci dementia frontotemporal_dementia ftd epilepsy patient_alzheimer
dementia_alzheimer dlb
Haptic vection reference_frame motion_perception illusion slant distance rotate space optic_flow
Internal_consistency psychometric_property confirmatory_factor factor_structure exploratory_factor
cronbach_alpha factor_analysis convergent_validity reliability_validity retest_reliability
List false_recognition false_memory category direct_forget induce_forget exemplar serial_recall incidental free_recall
Inference tom false_belief theory_mind numerical representational metaphor computational representation symbolic
High_fat macronutrient nacl nutrient satiety pig preload sugar chow palatability

Freud analyst psychoanalysis bion dream oedipal psychoanalyst analysand ferenczi philosophical

FREX words

Table 4  Top 10 declining topics with prevalence, FREX words and slope

− 0.00022

− 0.00025

− 0.000253

− 0.000268
− 0.000259

− 0.000383
− 0.000298

− 0.000418

− 0.000603

− 0.000687

Slope
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Secondly, quantitative methods (validity) (T75) seems to fall straight into the already
established methodology cluster. This topic deals with psychometric issues related to
experiments and questionnaires, e.g. recall or information retrieval in item scales. It complements psychometrics insofar, as it focuses on the participants’ abilities to answer items
correctly and to recall information. Furthermore, the topic quantitative methods (validity)
is characterized by the absence of tokens related to prediction and model specifications.
Therefore, the topic cluster reveals that the methodological discourse in psychology seems
to focus increasingly on objective measurements and model specifications.
At last, we can assign animal experiment (diet) (T41) and animal testing (T96) to the
behaviorism and animal experimentation topic cluster. Animal experiments on diet are
characterized by tokens stemming from biology. The experiments described focus on the
effects of diets and nutrition intake (or lack thereof) on the animals’ bodies. Furthermore,
behavioral changes related to modifications of food intake are discussed. At last, animal
testing involves the study on the effects of drugs and medication on the subjects’ bodies.
Beside the physical effects, the impact of drugs and medication on task performance, regular behavior, and memorization were tested.
Insofar, both topics differ substantially from response reinforcement. They focus on
physical reactions and the impact of administered substances instead of programming and
learning of behavior. Also, both topics are more concerned with the description of the
effects administered drugs and medication or forced dietary changes have on the animals’
bodies. This clearly sets them apart from response reinforcement with their focus on the
explanation of learning behavior. We therefore see a divide among topics concerned with
description and explanation with the former in decline.

The division of topics in high impact journals and mainstream journals
Not all contributions to the knowledge base in psychology are published in equally visible
journals. Prior studies in the field of higher education research suggest differences in the
spread of disciplinary knowledge depending on journal prestige (Kwiek 2020; Yeung et al.
2017a). It is therefore reasonable to assume that topics with the ability to shape an entire
academic discipline are mainly discussed in HI journals. However, as Münch (2014) and
Yeung (2018) suggest, new and innovative topics may be discussed in rather marginalized
outlets and have the ability to subvert the disciplinary discourse.
With this in mind, we take a closer look at trending and declining topics and their representation in HI and mainstream journals. We define the ten journals with the highest journal impact factor related to psychology according to the Web of Science database as HI
journals. In this regard, Fig. 3 decomposes the changes in prevalence over time for the ten
trending topics and their appearance in high impact journals (orange line) versus mainstream journals (blue line). The same is shown in Fig. 4 for declining topics.
Regarding trending and declining topics, we see two patterns emerge. Firstly, there are
topics, whose growth is primarily driven by growing shares in publications in HI journals.
The same applies for declining topics. Secondly, we find topics, where the gain or loss in
prevalence is driven in equal parts by HI and mainstream journals. Beginning with trending topics, we see brain imaging (T54) and addiction interventions (T63) to belong to the
first category. These findings signal not only growing prevalence, but also importance and
ascribed quality within the psychological discourse.
On the other hand, psychoanalysis (T8) witnesses a decline in prevalence, mainly driven by
a loss in prevalence in HI journals at the end of our observation period. This finding indicates
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T3: facial recognition
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Fig. 3  Differentiating most trending topics in psychology by HI and mainstream journals and conference
proceedings

that psychoanalysis with its focus on the interaction between therapist and client does not
match the current trend in psychological research with its growing emphasis on objectivity
and approaches aligned to the natural sciences.
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T1: visual perception

T7: memory loss disorders
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Fig. 4  Differentiating most declining topics in psychology by HI and mainstream journals and conference
proceedings

Discussion and conclusion
Our paper explores the scholarly discourse held in psychology outlets and provides a
descriptive overview of the topics that inform psychological research and its changing discourse over the last two decades. The most remarkable result is that psychology appears
to head towards an application oriented, clinical discipline with a growing focus on brain
imaging techniques (e.g., fMRI) and approaches closely aligned to neurosciences and cognitive sciences. This development is reflected in the rising prevalence of clinical trials, cognitive sciences, neurosciences, cognitive psychology and studies addressing quality of life
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issues. On the one hand, this concurs with Melchert’s (2016) vision of psychology as a
unified clinical science under the lead of neurosciences, cognitive sciences, and evolutionary biology. On the other hand, our analysis also shows that the multiparadigmatic roots
of psychology described by Brennan and Houde (2017) and criticized by Gentner (2010)
or Melchert (2016) are still present today. This resonates with Jackson (2017), Henriques
(2017), and Tryon (2017), who advocate for diversity in psychology in order to study phenomena as comprehensively as possible.
Our findings reveal an internal hierarchy of different domains which align with natural
sciences as more popular and social sciences / humanities as less popular factions. This
becomes particularly visible in the growth of neurosciences in the psychological discourse,
which was published above average in HI journals. As indicated by Yeung et al. (2017a),
neuroscience research fell on fertile ground in psychology and was able to connect to
already existing research in the domain of cognition sciences and cognitive psychology.
This corroborates the findings of Gentner (2010) and Schwartz et al. (2016) that the neurosciences substantially contribute to the mind-body duality debate in psychology.
Furthermore, our paper provides evidence for the decreasing alignment between psychology and the humanities on the one hand, and an increase in relevance of the natural
sciences (Krampen 2016; Krampen and Trierweiler 2016). This is especially true for the
neurosciences and cognitive sciences as examined by Yeung (2018) and Yeung and Ho
(2018). This substantiates previous findings of Benjafield (2020), who noted that psychology might end up either as part of biology or a divided discipline, whereby this division
occurs in both basic research and clinical applications.
However, our findings do not support the forecast of Krampen et al. (2011). Albeit we
found a decrease in the coverage of psychoanalysis and some areas of quantitative methods, we found growing prevalence of organizational psychology and coverage of regression
techniques and methodology aligned to the neurosciences. Changes in the foundations of
psychology seem to be carried by HI- and mainstream journals, albeit the topic proportions
indicate no dominance of one particular branch of psychology.
Our study is, of course, prone to a number of limitations. Firstly, we rely on the Web
of Science database and the pre-defined category of psychology. This is mostly due to the
wider accessibility of the data. An alternative approach would have been to rely on the PsycINFO database. PsycINFO covers 2, 307 journals with a total of 2, 434, 849 publications
issued between 1995 and 2015 in contrast to our 528, 488 abstracts, of which 487.816 are
available in both databases7. Our sample therefore covered 20.03% of the abstracts available on PsycINFO between 1995 and 2015. Secondly, these numbers indicate that systematic errors may occur due to our use of the Web of Science database. For example, the
inclusion of abstracts issued in journal articles and conference proceedings could lead to
over- or underestimation of topics as well as their actual change over time. Thirdly, given
the interdisciplinary nature of neuroscience and its strong connection to biology and life
sciences, a significant amount of the associated research would not be included in our dataset. Future studies could address these three problems by using the PsycINFO database.
Since it is curated by the APA, it is the most comprehensive and accurate database that
may be used to conduct scientometric studies on psychology.
Despite these limitations, our study provides insights into how topics change over time
depending on their coverage in HI and mainstream journals. In this vein, future studies

7

A comparison between our sample and PsycINFO is provided in "Appendix 3".
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could investigate how neurosciences and applied clinical branches of psychology spread
into other branches of psychology. Taking a closer look at interdisciplinary areas between
psychology and other disciplines could therefore shed light on the question whether dominated or marginalized methods and paradigms are transferred to other disciplines, such as
the social sciences. Finally, we encourage scholars to investigate the overlap between PsycINFO, Web of Science and other databases as an avenue for future research. A replication study could thus, for example, map nuances in topic development not captured in the
dataset obtained in Web of Science. Such a comparison can contribute insights into how
individual subject areas (such as psychology) are delimited in the respective databases and
what impact the respective definition has on the topics discussed in the discipline according to topic modeling approaches.

Appendix 1: Details on Structural Topic Models
Although STMs solve other technical issues like finding the optimal starting parameters
and providing consistent results by a “spectral initialization” (Arora et al. 2013), selecting
an appropriate number of topics is crucial for any further analysis. It remains a central task
for researchers to interpret the latent semantic space qualitatively and decide whether the
presented topics are meaningful or one is only “reading tea leaves” (Chang et al. 2009).
Besides the problem of “garbage in, garbage out” ousting for all models (McFarland
et al. 2016), determining the number of topics (k) is a wide-ranging decision made by the
researcher. Insufficient numbers render models coarse, an excessive number could result in
a model too complex for further investigation.
Comparable to efforts in cluster analysis to determine the optimal number of clusters,
there is no “right” answer to the question on how many topics are appropriate for a given
corpus (Grimmer and Stewart 2013; Munoz-Najar Galvez et al. 2020). Due to the fact that
there is not a single, correct number of topics found in a corpus, careful examination and
pondering of different topic solutions is key to choose a topic model that allows for qualitative judgment of the researchers (Rule et al. 2015). Fortunately, the qualitative consideration can be complemented and assisted by statistical measures.
Following this line of reasoning, we propose a twofold approach to choose the optimal
number k of topics before we interpret the results of our STM qualitatively. First, we check
internal validity of different choices of k by statistical measures. Second, we check consistency across k-models. Especially the last aspect demonstrates that almost all topics found
by STMs are “nested”, and that k does not alter the semantic space substantially. Therefore
our main unit of investigation is rather stable regardless of k being X or Y.
To investigate the internal validity of our models, we apply measures of semantic
coherence and exclusivity. Both are widely used measures to approximate the number of k in topic models (Mimno et al. 2011; Roberts et al. 2014). The coherence of a
semantic space addresses whether a topic is internally consistent by calculating the frequency with which words being highly associated with a topic (given by 𝜃 ) tend to cooccur in documents. However, semantic coherence alone can be misleading since high
values can simply be obtained by very common words that occur together systematically in most documents and are associated with the same topic. We therefore consider
the exclusivity of topics in order to select a model with optimal number of distinct topics (Roberts et al. 2014). This measure provides us with the extent to which the tokens
of a topic are distinct to it, i.e. words that have only high loadings in one topic. Both
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Fig. 5  Distribution of exclusivity (right y-axis) and semantic coherence (left) on two axis. In general, exclusivity improves with a rising number of topics, whereas coherence gets worse

exclusivity and coherence complement each other and, hence, are examined in concert
to give us a comprehensive, quantitative impression on the choice of k.
Thus, we are looking for a “plateau” of both indicators. This gives us an upper limit
for reasonable k-number of topics. Figure 5 shows that this limit may well be between
80 and 100. After that plateau, coherence falls rather rapidly and exclusivity increases
only slightly. This holds when we depict the distribution of the metrics by topic using
violin plots Fig. 6. 80 and 100 have the least outliers. To maximize resolution, we
choose 100 as the best solution. As presented in Fig. 8 and Tables 5, 6, and 7 the hundred topics in our selected solution show very reasonable coherence and exclusivity
values.
In addition, we check the consistency of our topic models across a range of k. For
that purpose, we use the “Fowlkes-Mallows index” (FM). It provides a straight-forward way to measure consistency by investigating the rate of change with regard to
topic-document assignments across different values of k. To assign topics to documents we used the max-approach so that each document is assigned to its maximum
topic, i.e., the max-theta of a document defines its topic. Figure 7 shows that k on the
x-axis represents similarity of topic-assignments for all docs between two consecutive
k’s, i.e. a STM with k-topics is compared to the next smaller STM with k − 50 . We see
relatively high and growing values of consistency from 50 to 100 topics. The FM index
at k = 100 marks the peak, i.e., the STM with 100 topics is largely consistent with
lower ranges of k. After 100 topics, consistency declines before ascending again after
150 topics. The value at k = 100 suggests that almost two thirds of topic assignments
are stable. Hence, the choice of k suggested by FM is in line with the values provided
by the coherence and exclusivity measures.
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Fig. 6  Depicts each topic as a point and the distribution of the metric as violin plot for each k. Red triangles
show means of each k
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Fig. 7  Fowlkes-Mallows index indicating overlap of topic-assignments (max-approach) for consecutive k’s
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Fig. 8  Exclusivity and coherence of all topics (outlier T8: psychoanalysis marked in red)
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Table 5  Coherence and
exclusivity of topics 1 to 40
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Topic

Label

Coherence

Exclusivity

1

Visual perception

− 119.466

9.91

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Psychosomatic illnesses
Facial recognition
Family and parenting effects
Relationships and religion
Teamwork
Memory loss disorders
Psychoanalysis
Graduate mentoring
Marketing psychology
Social status and suicide
Criminal and forensic psychology
Memory
Perfromance and motivation
Child development
Language/bilingualism
Suicide (individual)
Addiction
Psycholinguistics
Emotions
Quantitative methods (regression)
Stress
Animal communication
Eating disorders
Traffic psychology
PTSD
Morality
Training programs
Cognition theories
Junk topic
Sport and exercise
Sexual violence
Schizophrenia
Psychotherapeutic counseling
Humor and creativity
Alcohol
Gaming experience
Quantitative methods (irt)
Mindfulness
Reproductive behavior of animals

− 130.66
− 162.275
− 91.393
− 174.656
− 145.673
− 125.235
− 118.93
− 168.12
− 133.559
− 91.764
− 132.162
− 125.863
− 159.585
− 109.908
− 144.913
− 146.9
− 169.98
− 137.374
− 138.658
− 122.136
− 133.984
− 160.245
− 128.847
− 165.21
− 88.352
− 179.268
− 117.418
− 122.191
− 114.63
− 151.794
− 149.271
− 138.867
− 125.759
− 165.734
− 189.034
− 178.286
− 105.168
− 177.775
− 149.637

9.902
9.969
9.968
9.978
9.96
9.911
9.617
9.978
9.947
9.905
9.952
9.965
9.991
9.969
9.952
9.988
9.967
9.962
9.978
9.974
9.826
9.961
9.965
9.978
9.973
9.961
9.975
9.928
9.92
9.879
9.939
9.905
9.94
9.971
9.984
9.987
9.813
9.976
9.938
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Table 6  Coherence and exclusivity of Topics 41 to 80
Ttopic

Label

Coherence

Exclusivity

41

Animal experiments (diet)

− 133.829

9.906

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

Personality
Motherhood
Causal learning
Organizational culture
Human computer interaction
Psychometrics
Bullying
Response reinforcement / behavioristc experiments
Cultural differences
Ocd and autism
Smoking
Goal intentions
Brain imaging
Lexicality
Self esteem
Choice and decision making
Neurotransmitters
Careers
Laterality
Special education
Sibling studies/epigenetics
Addiction interventions
Attitudes towards controversial topics
Hospitalization and relapse studies
Sensory coupling (smells and other senses)
Motivation
Music (perception)
Life satisfaction
Anxiety disorders
Violent deaths
Work related stress
Spatial recognition
Sexuality
Quantitative methods (validity)
Chronic illnesses and quality of life
Brain injuries and cognitive function
Adhd
Coping with breast cancer
Group theory

− 109.951
− 136.807
− 155.507
− 138.418
− 125.682
− 105.787
− 126.492
− 124.29
− 135.017
− 145.232
− 160.711
− 147.045
− 126.808
− 140.563
− 182.647
− 122.514
− 125.949
− 173.703
− 190.336
− 113.816
− 175.861
− 104.702
− 155.562
− 132.474
− 196.443
− 169.889
− 141.416
− 145.74
− 141.556
− 177.66
− 138.16
− 119.386
− 159.618
− 125.779
− 151.684
− 128.213
− 116.609
− 130.633
− 132.654

9.905
9.965
9.967
9.957
9.925
9.937
9.99
9.969
9.972
9.989
9.979
9.978
9.878
9.949
9.971
9.961
9.855
9.984
9.964
9.979
9.966
9.935
9.975
9.971
9.967
9.99
9.964
9.981
9.975
9.959
9.977
9.918
9.958
9.922
9.974
9.894
9.979
9.984
9.96
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Table 7  Coherence and exclusivity of topics 81 to 100
Ttopic

Label

Coherence

Exclusivity

81

Sleep

− 143.145

9.956

82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100

Sentence comprehension
Caregiving
Negotiation
Working memory
Learning/teaching strategies
Negative emotion expression
Clinical trials of anti depressants
Life course personality development
Conditioning
Dyslexia and dysgraphia
Race and ethnicity
Political psychology
HIV
Pain
Animal testing
Gender roles
Sport psychology
Infancy
Non− english

− 157.266
− 143.678
− 185.961
− 110.622
− 138.144
− 155.885
− 127.244
− 134.468
− 167.897
− 151.261
− 160.886
− 149.452
− 172.358
− 184.871
− 127.973
− 151.233
− 148.375
− 181.449
− 84.687

9.922
9.967
9.974
9.938
9.949
9.953
9.939
9.983
9.978
9.954
9.966
9.853
9.927
9.951
9.818
9.985
9.962
9.944
9.852

Appendix 2: Significance levels of the slopes of the topic change
over time
Tables 8, 9, 10, 11, and12
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Table 8  P-values, intercepts and slopes of topics 1 to 40
Topic

Label

p- value

Intercept

Slope

1

Visual perception

0.000000

0.554284

− 0.000268

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Psychosomatic illnesses
Facial recognition
Family and parenting effects
Relationships and religion
Teamwork
Memory loss disorders
Psychoanalysis
Graduate mentoring
Marketing psychology
Social status and suicide
Criminal and forensic psychology
Memory
Performance and motivation
Child development
Language/bilingualism
Suicide (individual)
Addiction
Psycholinguistics
Emotions
Quantitative methods (regression)
Stress
Animal communication
Eating disorders
Traffic psychology
PTSD
Morality
Training programs
Cognition theories
Junk topic
Sport and exercise
Sexual violence
Schizophrenia
Psychotherapeutic counseling
Humor and creativity
Alcohol
Gaming experience
Quantitative methods (irt)
Mindfulness
Reproductive behavior of animals

0.000000
0.000000
0.000000
0.000000
0.149184
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.124147
0.000000
0.000101
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.300609
0.000007
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.001181
0.000000
0.000000
0.000023
0.000000
0.000000
0.000000
0.000000
0.000000

0.201117
− 0.345976
− 0.063100
− 0.140612
− 0.009982
0.608695
1.402397
− 0.091850
− 0.216102
− 0.167220
0.409694
− 0.010062
0.078674
0.037178
− 0.188242
− 0.263413
− 0.096399
0.289970
− 0.314240
− 0.471776
− 0.125840
0.012802
− 0.039375
− 0.066236
− 0.309771
− 0.121578
− 0.073115
0.522602
0.233445
0.214764
0.036926
0.368762
0.424657
0.041834
0.142636
− 0.139460
0.862456
− 0.311889
0.217085

− 0.000096
0.000176
0.000037
0.000076
0.000011
− 0.000298
− 0.000687
0.000049
0.000112
0.000090
− 0.000198
0.000009
− 0.000035
− 0.000013
0.000098
0.000134
0.000052
− 0.000141
0.000161
0.000242
0.000067
− 0.000003
0.000023
0.000037
0.000158
0.000065
0.000042
− 0.000250
− 0.000104
− 0.000102
− 0.000014
− 0.000180
− 0.000204
− 0.000017
− 0.000067
0.000072
− 0.000418
0.000159
− 0.000105
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Table 9  P-values, intercepts and slopes of topics 41 to 80
Topic

Label

p-value

41

Animal experiments (diet)

0.000000

0.448400

− 0.000220

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

Personality
Motherhood
Causal learning
Organizational culture
Human computer interaction
Psychometrics
Bullying
Response reinforcement
Cultural differences
Ocd and autism
Smoking
Goal intentions
Brain imaging
Llexicality
Self esteem
Choice and decision making
Neurotransmitters
Careers
Laterality
Special education
Sibling studies/epigenetics
Addiction interventions
Attitudes towards controversial topics
hospitalization and relapse studies
Sensory coupling (smells and other senses)
Motivation
Music (perception)
Life satisfaction
Anxiety disorders
Violent deaths
Work related stress
Spatial recognition
Sexuality
Quantitative methods (validity)
Chronic illnesses and quality of life
Brain injuries and cognitive function
Adhd
Coping with breast cancer
Group theory

0.000000
0.000000
0.000014
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.090547
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000001
0.000000
0.000000
0.000000
0.000000
0.000000
0.394663
0.000000
0.002462

− 0.190842
0.080235
0.045009
− 0.324818
− 0.287117
0.540924
− 0.220834
1.225234
− 0.201259
− 0.539913
− 0.375446
− 0.224815
− 0.966763
0.400212
0.063850
− 0.231607
0.030540
0.040957
0.314225
− 0.286175
− 0.112452
− 0.506627
0.092224
− 0.226868
0.084273
− 0.336416
− 0.072860
− 0.593924
− 0.184216
0.150121
− 0.036100
− 0.409474
− 0.133836
0.519486
− 0.371196
0.392906
0.000763
− 0.092171
0.036299

0.000102
− 0.000037
− 0.000018
0.000168
0.000149
− 0.000259
0.000114
− 0.000603
0.000105
0.000273
0.000191
0.000115
0.000488
− 0.000195
− 0.000028
0.000122
− 0.000010
− 0.000017
− 0.000153
0.000148
0.000060
0.000261
− 0.000042
0.000119
− 0.000039
0.000171
0.000041
0.000301
0.000095
− 0.000071
0.000022
0.000212
0.000070
− 0.000253
0.000190
− 0.000188
0.000005
0.000051
− 0.000012
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Table 10  P-values, intercepts and slopes of topics 81 to 100
Topic

Label

p-value

Intercept

Slope

81

Sleep

0.000000

0.243778

− 0.000117

82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100

Sentence comprehension
Caregiving
Negotiation
Working memory
Learning/teaching strategies
Negative emotion expression
Clinical trials of anti depressants
Life course personality development
Conditioning
Dyslexia and dysgraphia
Race and ethnicity
Political psychology
HIV
pain
Pnimal testing
Gender roles
Sport psychology
Infancy
Non− english

0.000000
0.000000
0.000000
0.000000
0.000492
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000

0.350902
− 0.063859
− 0.102978
− 0.209650
− 0.095632
− 0.313787
0.193160
− 0.219822
0.040323
0.171760
− 0.314299
− 0.107714
− 0.154872
0.087338
0.776912
0.207000
− 0.150131
0.068425
− 0.041944

− 0.000169
0.000037
0.000056
0.000111
0.000053
0.000162
− 0.000091
0.000116
− 0.000016
− 0.000081
0.000161
0.000059
0.000081
− 0.000041
− 0.000383
− 0.000099
0.000077
− 0.000030
0.000021

Table 11  P-values, intercepts and slopes of trending topics by impact
Topic

Label

3

Facial recognition

21

Quantitative methods (regression)

51

Ocd and autism

52

Smoking

54

Brain imaging

63

Addiction interventions

67

Motivation

69

Life satisfaction

73

Spatial recognition

76

Chronic illnesses and quality of life

impact

p-value

intercept

slope

High impact

0.043432

0.127072

− 0.000061

Mainstream
High impact
Mainstream
Mainstream
High impact
High Impact
Mainstream
Mainstream
High impact
High impact
Mainstream
Mainstream
High impact
High impact
Mainstream
High impact
Mainstream
High impact
Mainstream

0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.550004
0.000000

− 0.421564
− 0.264775
− 0.489577
− 0.549755
− 0.623060
− 0.170813
− 0.382636
− 1.097643
− 1.536557
− 4.731224
− 0.648158
− 0.344827
− 0.216268
− 0.654665
− 0.694562
− 0.566417
− 0.501230
0.048345
− 0.351536

0.000214
0.000136
0.000251
0.000277
0.000314
0.000087
0.000194
0.000553
0.000776
0.002376
0.000332
0.000175
0.000110
0.000331
0.000351
0.000289
0.000258
− 0.000020
0.000179
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Table 12  P-values, intercepts and slopes of declining topics by impact
Topic

Label

1

Visual perception

7

Memory loss disorders

8

Psychoanalysis

29

Cognition theories

38

Quantitative methods (irt)

41

Animal experiments (diet)

47

Psychometrics

49

Response reinforcement

75

Quantitative methods (validity)

96

Animal testing

Impact

p-value

Intercept

Slope

High impact

0.000000

1.191375

− 0.000586

Mainstream
High impact
Mainstream
High impact
Mainstream
High impact
Mainstream
High impact
Mainstream
Mainstream
High impact
High impact
Mainstream
High impact
Mainstream
High impact
Mainstream
High impact
Mainstream

0.000000
0.000000
0.000000
0.000000
0.000000
0.000004
0.000000
0.505237
0.000000
0.000000
0.000789
0.000000
0.000000
0.000000
0.000000
0.167312
0.000000
0.000000
0.000000

0.683540
1.565075
0.583073
3.444025
1.916065
1.411393
0.564913
0.200518
1.201384
0.446715
0.093908
0.680105
0.678819
0.536744
1.372752
− 0.093187
0.565800
0.216157
0.804290

− 0.000332
− 0.000774
− 0.000285
− 0.001692
− 0.000939
− 0.000667
− 0.000270
− 0.000082
− 0.000583
− 0.000220
− 0.000046
− 0.000333
− 0.000325
− 0.000264
− 0.000676
0.000050
− 0.000276
− 0.000107
− 0.000397

Appendix 3: Additional Sample information
The PsycINFO database covers 2, 307 journals. In comparison, our sample comprises 642
journals of which 639 outlets are also contained in PsycINFO. Furthermore, we included
709 conference proceedings in our data. Insofar, we cover 27.70% of the journals included
in PsycINFO. In total, the Web of Science sample used in this article includes 487, 816 of
the 2, 434, 849 (20.03%) abstracts of articles available in PsycINFO.
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