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Abstract

The text visualization technique Topic Timelines offers a compact visualization to represent the evolution and
clustering of topics over time, while also providing direct access to the texts in which these topics appear. In
this paper, we describe how Topic Timelines was further developed within the ActDisease project, by adding
functionality for generating timelines using different types of topic extraction techniques and connecting the
visualization to existing interfaces for the close reading of texts. Additionally, we evaluate how the updated
temporal topic overview can support corpus exploration.

The experiments were conducted on a digitalized corpus from the ActDisease project, consisting of patient
organization periodicals from the Swedish Diabetes Association, published between 1949 and 1990. Timelines
were generated based on topics extracted using sentence transformers clustering and integrated with the ActDisease
text database interface — a user interface developed for exploring and reading texts digitalized within the project.
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1. Introduction

The ActDisease project studies the history of patient organizations in twentieth century Europe, combining
traditional modes of analysis with computer-based methods'. Periodicals from selected British, French,
German and Swedish patient organizations have been digitalized [1] and made searchable through a
graphical user interface developed within the project. The interface enables the historians within the
project to carry out keyword searches, filter on type of publication and language, as well as browse the
scanned magazine issues page by page (see Figures 1 and 2).

In addition to searching and browsing the materials using the interface, the Topic Timelines visualization
technique has been developed within the project as an additional method for exploring the patient
organization periodicals [2]. By visualizing the evolution of topics within a corpus over time, an overview
of the corpus content is provided. However, previous techniques for visualizing topics in temporal text
collections [3, 4, 5, 6, 7, 8, 9, 10, 11, 12] typically aim to support quantitative data exploration, and
therefore only provide a temporal overview in an aggregated format, without any direct connection to the
texts from which the data is extracted. Topic Timelines, in contrast, is specifically designed to support
historical research, offering a compact and information-rich overview visualization of topics in a corpus,

while also providing direct access to the texts in which these topics appear”.
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This paper discusses the most recent developments of Topic Timelines, focusing specifically on the
added functionality for generating timelines using different types of topic extraction techniques as well as
the possibility to use the visualization as a method for navigation in existing database interfaces. As a
case study for testing and evaluating the updated Topic Timelines, we generated a visualization for one of
the ActDisease corpora — periodicals published by the Swedish Diabetes Association between the years
1949 and 1990° — and connected it to the graphical user interface for the ActDisease database.

2. Adapting and connecting Topic Timelines

In previous versions [2, 13], Topic Timelines visualizations could only be generated from the output
of one specific topic extraction tool, the Topics2Themes tool [14]. To make it possible to apply the
visualization technique to different types of topic extraction methods, we updated the Topic Timelines
Python module, enabling it to create visualizations based on data provided in a tabular format*. There
are many different topic extraction methods, each of them with different advantages. The previously
used Topics2Themes tool extracts topics based on word co-occurrence patterns, and thereby provides
topics that are relatively transparent to the user. In the case study described below, we instead used topic
extraction based on clustering of sentence transformers, a technique that, e.g., allows the user to extract
topics from multi-lingual corpora.

In addition, we explored the possibility to extend the support for organizing the topics on the timeline.
Analyzing and comparing many topics on a timeline is difficult, even on a large computer screen. The
Topic Timelines implementation, therefore, provides the user with the possibility to manually determine
the order in which the extracted topics appear. We have previously used this functionality to manually
group topics that share the same characteristics or themes. In this iteration of Topic Timelines development,
we experimented with using topic clustering to instead automatically generate such high-level topic
groups.

The third focus of this study was an integration of the timeline visualization with the graphical user
interface for the ActDisease database, to investigate whether a thematic exploration of the database
contents could complement the traditional ways of searching and browsing. The Topic Timelines Python
module makes it possible to link each text visualized to a URL, which can be reached by clicking in the
graph. We here linked each text to a corresponding URL in the ActDisease database interface. To make
this connection, there must be a naming consistency between the URLSs in the graphical user interface and
the file names in the text corpus from which topics are extracted. We, therefore, updated the ActDisease
interface so it uses “Clean URLs”, where the URL address matches the filename in the text corpus. The
user can thereby start their exploration by identifying potentially interesting texts in the graph, based
on the timeline visualization, and then click on these texts to reach the standard ActDisease database
interface. In the database interface, users can then inspect the scanned image and the extracted text, but
also browse adjacent pages of the selected text. This is a development compared to previous studies
[2, 13], where the user was directed to a separate webpage displaying only the scanned image, without
any links to adjacent pages in the magazine.

3. Case Study

To test and evaluate the developments of Topic Timelines, we generated a visualization for the corpus
of periodicals published by the Swedish Diabetes Association and connected it with the graphical user
interface for the ActDisease database. Finally, the historians in the project inspected the timelines and the
automatically generated ordering of the topics.

3The materials scanned by Gothenburg University Library can be found here: https:/gupea.ub.gu.se/handle/2077/64597
4An example of this format can be found here: https:/github.com/CDHUppsala/topic-timelines/tree/main/diabetes_topics
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3.1. Method and configuration parameters for the topic extraction

The method used for creating topics was sentence transformers [15], which is a technique for encoding
the meaning of a text unit into a vector. The distance between these vectors corresponds to the similarity
between texts, and it is therefore possible to extract topics by performing a distance-based clustering of
the vectors. Clusters of vectors then correspond to groups of texts belonging to the same topic.

We encoded the text units (i.e., in most cases the pages)°, into vectors using the paraphrase-multilingual-
MiniLM-L12-v2° SentenceTransformer [15]. We then applied the functionality for agglomerative cluster-
ing, which is available through scikit-learn [16], on these vectors. Agglomerative clustering is a clustering
method that starts with each vector belonging to its own separate cluster, and then iteratively merges the
two clusters that are closest to each other into larger clusters, until a user-specified distance threshold is
met.

As stressed by Da [17, p 625], the output from automatic topic extraction is heavily dependent on the
methods used and the parameters settings selected. Therefore, the topics extracted and visualized should
be looked upon as a set of potentially interesting topics in the corpus, rather than as the topics in the
corpus’. When experimenting with different configurations settings, our aim was consequently to render
timelines containing topics with the potential to be interesting to the user. Therefore, to generate topics
that were focused and specific enough, we varied the threshold for when to stop the merge of clusters. In
addition, to avoid clusters containing too few elements, we implemented the functionality of allowing
small clusters to be merged with the closest neighbouring cluster, regardless of distance. Finally, to
avoid topics being created based on similarity between uninteresting function words, rather than between
content words, we applied stop word filtering before encoding the texts into vectors.

We iteratively refined the clusters, resulting in the following configuration: a cosine distance threshold
of 0.47, a minimum cluster size of 50 texts, and the standard Swedish stop word list from NLTK [19],
extended with 80 corpus-specific stop words. This resulted in 68 topics being extracted and visualized.

Also for creating the high-level clusters, agglomerative clustering was used, with a cosine distance
threshold value of 0.35. This resulted in 12 high-level groups, and there were 7 outlier topics, not fitting
in any of the groups.

3.2. The resulting visualization

The resulting timeline graph is shown in Figure 3, and a description of the graph components is shown
in Figure 4. Each one of the 68 topics is represented by a horizontal lane, and each text in the corpus is
represented by a vertical line®. The position on the timeline for the vertical text-line is determined by
the date when the text was published. In the case of the periodical issues, several texts are published
on the same date. As a solution, the text line corresponding to the first page is placed on the position
corresponding to the publication date, and the lines for the following pages are moved slightly to the right.
The automatic division into high-level groups of topics is represented by color coding.

When a text belongs to a topic, this is indicated by a circle in the graph at the point where the text
line and topic lane intersect. The more typical a text for a topic, the larger the circle representing the
text-topic connection’. The circles are semi-transparent, which has the effect that the prevalence of the
same topic in many adjacent texts is represented by a pattern of overlapping, semi-transparent circles.

SThe corpus investigated is divided into pages. For most cases, a text unit therefore means a page. However, long pages had to
be split into smaller subtext units, to accommodate for the maximum token limit of the sentence transformer used (512 tokens).
For these pages, blank lines — which often signal paragraph breaks — were used for splitting the texts. The 1 112 pages in the
corpus that contained more than 300 words were split into subpages, resulting in a total of 9 775 texts to cluster.

Shttps://huggingface.co/DataikuNLP/paraphrase-multilingual-MiniLM-L12-v2

7As a more objective measure of the corpus content, we would argue that frequency-based methods instead form a better choice
[18].

8We refer to https://github.com/CDHUppsala/topic-timelines and previous publications for a more detailed description of the
visualization technique.

9We here measured how typical the text was, by its distance to the centroid of the cluster. Le., the closer to the centroid of the
cluster, the more typical is the text.
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When clicking on a circle, the user is directed to the ActDisease database interface, showing the original
text in which the topic occurs (as shown in Figure 5).

3.3. Reading the timelines

The most distant view of the graph is provided by the color-coded grouping into high-level topics. This
view tells us that the corpus contains topics related to (a) nutrition, (b) food and sweeteners, (c) insulin
and measuring of blood sugar, (d) insulin pumps and medical effects of diabetes, (e) insulin, activities for
members, (f) children and youth, (g) members and organizational matters, (h) disability and economical
matters, (i) the organization’s chairperson and (perhaps) different types of letters, (j) travel, (k) economical
matters and taking insulin, and (1) (perhaps) personal patient stories.

By zooming in one level into the visualization, we can move from the high-level clusters to study the
temporal characteristics of the individual topics. For instance, topic 25 (about insulin) occurs frequently
during the entire time period studied, topic 22 (about economical matters) occurs regularly once per year
during a large part of the time series, the topics on patient stories become frequent during the 1980s, and
finally topic 40 (about driving licenses), is very concentrated to the year 1965. This indicates that certain
themes emerge at "flashpoints" — in the case of topic 40, campaigning around medical certification for
driving — while others represent the consistency of organizational administration (financial reporting)
or more slow-progressing cultural changes within the formatting and editorial choices of the magazine
(the foregrounding of personal narratives and experiences). Advertisements likewise evolve differently,
e.g., while topics 14 (sweeteners) and 53 (self-testing kits for urine) cover a long chronological range,
the marketing of newer products which only entered the market during the 1980s (topics 46 and 61) is
rendered more pronounced by the visualization.

Finally, the most detailed level is accessed by clicking on the circles to reach the original texts,
as they are presented in the ActDisease database interface. For instance, a closer study of the texts
related to the “advertisement” topics, allows us to see that the high concentration of these topics in the
timeline visualization in the 1980s is not only a testament to the substantial advertising campaigns led by
manufacturers (as shown in the example in Figure 5) but is also a consequence of, e.g., technical devices
appearing in other parts of the periodical, including reviews and personal narratives of use.

3.4. Discussion

The principal benefit of the integration between the database and the timeline is that it simplifies not only
navigation between the data points but also contextualization of the results. This allows the automatic
topic extraction to exist in dialogue with more empirical methodologies, as we preserve the ability to move
backwards and forwards in the magazine from a relevant data point as well as the physical experience of
browsing the magazine as an artefact. This movement between the different "levels" of the corpora — as
statistical data and modelled topics on the one hand, and textual, visual and formatted documents (albeit
mediated through a digitalized database) on the other — offers the potential for fruitful and more intuitive
uses by historians whose primary training is not in quantitative methods. It also allows users to merge
more traditional and digital methodologies by collapsing the digital/material divide between the sources.

It can further be noted that the automated generation of topic groups suggests an interesting tension
in the function of these visualizations. Here, the (auto)generated high-level clusters suggest broader
themes which are of interest to historians: the mediation of consumption and self-care practices by people
with diabetes (clusters a to d, h and k), the administrative life of the patient organizations themselves
(clusters e, f, g, h and i), and the rise of individual narrative practices in the later half of the twentieth
century (potentially clusters i and 1). Yet cutting across the higher-level clusters are topics which also
offer entry points into the different genres of text existing in the magazine corpora. Topics 14, 46, 53 and
61 are advertisements for a range of specialized products for people with diabetes, including sugar-free
sweeteners (14), urine glucose-testing kits (53), and digital blood-glucose monitors (46 and 61). In
previous iterations of these timelines, historians have sometimes tended to classify as much by genre as
by theme — to make these advertisements more visible. As this case demonstrates, there are no “correct”

Proceedings of the second Huminfra Conference (HiC2025) 73



or “incorrect” classifications and clusters, and it is helpful to consider one’s own clustering in the context
of other possible classification logics.

Finally, based on what topics were extracted, it seems that the topic timeline method is unusually suited
to certain kinds of textual genres — and especially to the advertisements — because they are relatively
stable texts in temporal and historical terms. Brand names, slogans, key selling points, and product
designations often remain unchanged across long time periods, even if the advertisements themselves
could be renewed or updated regularly to maintain reader interest. This is visible from the preponderance
of proprietary names such as “sionon” (topic 14), “reflolux” and “boehringer [mannheim]” (topic 46),
or “clinitest” and “ames” (topic 53) in the topic timeline. It is possible that this relative textual stability
produces a slight bias within the generation of topic timelines. In addition, the format of the magazines,
and the marketing economics of the manufacturing companies, meant that many of the advertisements
for the testing devices were full-page by the 1980s (for an example, see Figure 5). Since advertisements
are relatively short, and the texts were normally split for clustering on page level, this might result in a
higher degree of coherency for the full-page advertisements than for the other texts, which might also
have introduced a bias for advertisements.

4. Conclusions and future work

Overall, we would suggest that interactive navigation of the magazine database by automatic topic
extraction and timeline visualizations offers potential for historians beyond usual keyword searches.
Such methods can allow historians to pass between the “levels” of distant versus close textual reading,
while also preserving the ability to interact with the visual and aesthetic dimensions of the magazines.
Nonetheless, it is preferable to retain the flexibility with regard to the high-level clustering of topics:
automated versions of this can prove useful in stimulating fresh perspectives, but they may have limitations
when it comes to the presentation of results.

As a next step, we will develop the sentence transformers clustering described here into a Python
module generally applicable on temporal corpora. We then aim to make the text clustering and the Topic
Timelines visualization available as a resource within the Huminfra research infrastructure.

We also plan to employ the genre classifier [20] developed for the corpora digitalized within the
ActDisease project to more closely investigate the relationship between genre and topic. For instance,
by creating topics only for texts belonging to a certain text genre, or by investigating the prevalence of
different genres within automatically extracted topics. This work also includes an exploration of more
semantically informed methods for dividing the pages into subtexts.

Additionally, we are investigating further integration of the database into the visualization. This would
enable the creation of an interface that could allow the user to browse the database not just chronologically
by material in the same issue/volume of the magazine, but also according to related data points in the
topic modeling and timeline. This would open up new possibilities for reading the database against the
chronological and thematic grain, while preserving the possibility to still explore the magazines in a more
traditional way.
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A. Appendix

As an appendix, we have included the pdf version of the Topic Timelines visualization, as well as

screenshots of the ActDisease text database interface.
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Figure 1: The graphical user interface for searching and filtering the ActDisease database.
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Figure 2: The ActDisease database interface showing the results of searching and filtering.
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