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A B S T R A C T

Science fiction includes many dystopian narratives, often featuring epidemics, pandemics, plagues, viruses, and
disease. As science fiction has grown in popularity and prevalence it appeals to an increasingly broad de-
mographic, is employed in research communication and education, and as a genre it is frequently argued that it
reflects contemporary cultural interests and concerns. To identify the relevance of science fiction as an indicator
of popular trends relating to the pathologies of disease, a word frequency comparison of selected key words found
in the Google Books 2012 English Corpus has been made to a representative corpus of science fiction magazines
dating between 1926 and 2015. Selected issues were reviewed to identify concepts, situations, and outcomes that
could readily be measured against real-world examples from current and recent pandemics. The findings indicate
that science fiction does appear to mirror and magnify contemporary literary trends, and provides potentially
revealing correlations to real-world historical events. In this regard, science fiction might be regarded as a form of
‘cultural pathology’ of popular interests related to the spread and impact of disease that may be valuable in
gauging the degree to which society is engaged with these topics at any specific time.
1. Introduction

Science fiction has been described by the author Brian Aldiss as a
form of ‘cultural wallpaper’ (Aldiss & Wingrove, 1986), and is increas-
ingly employed in research, education, science advocacy, and commu-
nication as an easily recognised public product (Menadue & Cheer,
2017). The genre appears to have a special relevance for the public as a
source of thought experiments and speculation about the way in which
people think about the human capacity to bring about change through
the use of tools and technology (Menadue, Giselsson, & Guez, 2019). In
this regard, it may be regarded as a potent indicator of contemporary
popular interests, and mapping of science fiction texts against historical
changes in society and culture supports this approach (Menadue, 2017,
2018a, 2018b; Menadue, 2019a). It is a genre that has an increasingly
broad popularity and influence, with a consumer demographic today that
is highly educated, takes an interest in real-world science, and which has
come to reflect a less specialised audience than might have been the case
in the early 20th Century (Berger, 1977; Menadue & Jacups, 2018).

Science fiction is well known for significantly dystopian content, and
the employment of dystopian scenarios across a wide range of cultural
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topics including gender, race, and health (Barrish, 2016; Bethlehem,
2014; Dziubinskyj, 2007; Gilarek, 2012; McFadden, 2015; Milerius,
2011; Milner, 2009; Penteado, 2015; Raphals, 2013; Rhines, 2003). As a
literature of thought experiments that investigate dystopian scenarios
and the implications of human impacts on our world, and our techno-
logical interactions with it, it might be expected that science fiction
would feature diseases, plagues, epidemics, and pandemics, and the viral
vectors of these. As a reflection of cultural interests, the frequency and
prominence of these topics would focus on contemporary events and
public concerns. The first notable historic work of science fiction that
discusses pandemics and their potential to radically impact on human
society is perhaps Mary Shelley’s The Last Man, first published in 1826
(Shelley, 2015). The novel describes a far future (to Shelley) pandemic
which eradicates all human life towards the end of the 21st Century and
includes contemporary scientific discussion of vaccination, as well as
sociological factors such as the conflict between religious and scientific
representations of cause, effect, and cure.

Using digital tools to analyse text is a relatively modern approach to
content analysis, although it draws upon earlier methods of exigesis and
bibliographic study (Menadue, 2019b; Menadue, 2020). Increasing
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Table 1
Initial search and filtering results. Counts of terms appearing in the science fic-
tion corpus and number of issues in which they are found.

Science Fiction Initial search Filtered Post filtering

Term Mentions issues mentions issues mentions issues

Epidemic 1464 806 29 12 1435 794
Pandemic 107 78 5 1 102 77
Plague 8503 2583 174 65 8329 2518
Virus 6592 1522 90 29 6502 1493
Disease 14817 3326 251 85 14566 3241
Total 31483 8315 549 192 30934 8123
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technological sophistication and computing power has led to the devel-
opment of sophisticated methods and approaches to text analysis in the
digital humanities (Bainbridge, 2004; Berry, 2012; Berry& Kogan, 2010;
Clement, 2013; Flanders, 2013, p. 10; Halliday & Webster, 2005; Ham-
mond et al., 2013; Hoover, 2013). As a sub-set of techniques, text mining
has become a commonplace method for gathering data for analysis in
biomedical and technological research, computing and social media, and
the social and political sciences more generally (Abbe, Grouin, Zwei-
genbaum,& Falissard, 2016; Altman et al., 2008; Fogelman-Souli�e, 2008;
Irfan et al., 2015; Kaal et al., 2014; Obradovi�c et al., 2013; Raychaudhuri,
Chang, Imam, & Altman, 2003; Rodriguez-Esteban, 2009; Rodrigue-
z-Esteban & Bundschus, 2016; Schummer, 2005; Thomas et al., 2011;
Thompson et al., 2016; Wang et al., 2016; Zweigenbaum,
Demner-Fushman, Yu, & Cohen, 2007).

An especially important resource for comparative corpus studies has
emerged from the Google Books project, which has involved the digiti-
sation of millions of books and the classification and tagging of the
digitised text by parts of speech and grammatical use. Google Ngram data
harvested from this long-running work on digitising literary corpora in
several languages is freely available online (Michel et al., 2011). For this
study, the Google corpus has been employed to provide benchmarking of
proportionate frequency. It indicates the fluctuation of frequencies for
specific terms over a time series for comparison with changes occurring
in the selected science fiction corpus. Frequency graphs offer opportu-
nities to identify correlation with real-world events that may have
influenced the frequency of these topics arising in the literature. When
examining the prevalence and degree of focus – gauged by word fre-
quency – on dystopian topics relating to disease, infection, and death, it
seems reasonable to label this feature of science fiction as an example of
‘cultural pathology.’We find insights into the diffusion and emergence of
popular interests that grow in currency among a specific cultural group,
spread, and become endemic, or are perhaps even eradicated over time.
Evidence of correlations between representations in science fiction of
these topics and real-world historical trends may support the conjecture
that science fiction focuses a lens on contemporary human concerns and
interests.

2. Materials and methods

Two English literature corpora are contrasted in this study. The
reference corpus is the Google Books 2012 English corpus, which con-
tains word frequency data for scanned texts in the English language to
2008. The corpus for comparison is a digitised collection of 4490 science
fiction magazines dated between 1926 and 2015. The rationale for
selecting magazine fiction is that it has features that arguably make it
more closely aligned to contemporary culture than longer fictional forms.
These include a shorter cycle between writing and publishing, and the
inclusion of advertising, editorials and readers letters, as well as factual
articles. These features of magazines have been identified as making this
particular ephemeral literary medium especially suitable for exploring
the social and cultural environment from which the content is derived. It
offers a more comprehensive sample of the influences on production than
is found in novels while being less subject to stochastic changes that
affect the content of daily newspapers (Scholes & Latham, 2006; Scholes
&Wulfman, 2010). The date range for comparison commences in 1926 as
Amazing Stories was first published in April of that year and marks the
beginning of a rapid growth and expansion of magazine science fiction
publication and readership, which is reflected in the density of the corpus
of titles and issues available for study. This is a feature which enables the
use of these sources as a coherent body for comparative analysis. Science
fiction is an ‘open’ genre that accepts content that may be proscribed or
limited in other forms such as historical novels or romantic fiction,
making it more likely that we might find a wider range of interpretations
and speculation in science fiction due to the lack of artificial restrictions
on content.

The sample employed here represents approximately one quarter of
2

the total professional and semi-professional publication of magazines
that primarily featured science fiction content over this period including
complete runs of the popular 20th Century titles Astounding Science Fic-
tion (n ¼ 361), Galaxy Magazine (n ¼ 261), Imagination (n ¼ 63), and
Worlds of If (n ¼ 176), and a significant proportion of issues of Amazing
Stories (n ¼ 437), Analog (n-208), and Asimov’s Science Fiction (n ¼ 323).
The exhaustive Science Fiction, Fantasy, & Weird Fiction Magazine Index
(Miller et al., 2019) lists 29,400 issues and is more broadly inclusive of
content types, including earlier and more recent publications, as well as
minor publications with low circulation numbers. The relative homoge-
neity of magazine publishing in terms of word counts and proportions of
non-fiction content is also a valuable feature of the genre for text mining
applications. A simple text search was used to identify issues containing
the target words and the number of occurrences in each issue (Table 1.).

Issues were filtered to exclude duplicates and anthologies, for which
the date of original publication of content would not match the issue
publication date and might introduce skew in potential matches to his-
torical events. The initial search was carried out on 4490 issues, each
stored as a single text file. Filtering removed 108 issues during pre-
liminary sorting by type and date of individual mentions, leaving 4382
issues for further analysis. Table 1 shows aggregate totals for mentions
(the number of times a term occurs) and issues in which the terms appear.
This demonstrates an overlap, with multiple terms appearing in the same
issues. This is discussed in Section 3.5 (below) in the comparative fre-
quency analysis for occurrences of the word ‘disease.’

Concatenation of the corpus text files and use of the command line
word count found a total of 296,347,954 words in the filtered science
fiction texts. Dividing this figure by the total of 4490 texts established an
average word count of 66,002 words per issue. This value was used to
calculate frequencies of occurrence of individual terms. Issue names,
dates of publication, and word frequencies for each word were tabulated
and graphed in Microsoft Excel. Word frequency tables were calculated
for the following terms: epidemic, pandemic, plague, virus, and disease in
any format or grammatical use. Google Books Ngram Viewer (https
://books.google.com/ngrams/) was searched to identify the fre-
quencies of the same terms in all forms found between 1926 and 2008 in
the English 2012 corpus. The resulting word frequencies for each term by
year were exported into Excel for tabulation and comparison with the
results of the search of science fiction texts. The supplemental file in-
cludes the list of science fiction sources and all data analysis undertaken
for this study. The Google corpus currently does not extend beyond 2008,
so direct comparison was not possible for the science fiction examples
found between 2009 and 2015. These were included to indicate more
recent historical trends in the literature. A combination of purposive and
random sampling was used to identify individual issues of magazines for
closer examination and discussion of content, as specified in the results.

3. Results and Discussion

Average word frequencies found in the science fiction corpus were
higher than those in the general Google corpus across all terms except
disease (Table 2, Fig. 1).

It was clear from the analysis that the word frequencies of ‘pandemic,’

https://books.google.com/ngrams/
https://books.google.com/ngrams/


Table 2
Average frequencies of occurrence (%) of search terms.

Average Frequencies epidemic (All) pandemic (All) plague (All) virus (All) disease (All)

Google (2012): 0.0000069 0.0000004 0.0000083 0.0000214 0.0001087
Science Fiction: 0.0000275 0.0000094 0.0000493 0.0000584 0.0000680

Fig. 1. Average word frequency (%) comparison between Google (2012) and science fiction corpus for the five search terms: ‘epidemic,’ ‘pandemic,’ ‘plague,’ ‘virus,’
and ‘disease.’
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‘epidemic,’ ‘virus,’ and ‘plague’ were significantly higher in science fic-
tion literature than in the Google English corpus. The comparatively high
frequency of these terms in science fiction may be an indicator of the
dystopian focus of the genre, which is reflected in a focus on severe and
devastating events. The lower frequency of the more general (and less
sensational) word ‘disease’ may additionally reflect a tendency for sci-
ence fiction to feature technical and specific language. As general
scholarly and non-scholarly literature might be expected to discuss dis-
ease across a broader range of contexts including the inconsequential,
incidental, and informative, it follows that it is unsurprising we would
Fig. 2. Word frequencies (%) in the science fiction corpus 1926–2015 overlaid
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find epidemics, pandemics and plagues featuring more frequently in
science fiction. Comparative analysis for the term ‘pandemic’ is less
reliable than for the other terms due to the relatively low numbers of
occurrences of the term over the period under study (See Supplementary
Data File), with 107 mentions in 77 issues in the science fiction corpus,
but there is an apparent upward trend in the appearance of this term
towards the end of the period, which matches a similar increase in fre-
quency in the Google English corpus, and closer analysis of content in
Section 3.2 (below) indicates significant correlations with contemporary
experiences and expectations of pandemics including the current COVID-
for all search terms: ‘pandemic,’ ‘plague,’ ‘virus,’ ‘disease,’ and ‘epidemic.’
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19 outbreak.
The word frequencies found in science fiction (Fig. 2) exhibit multiple

peaks within longer-term trends, and periods in which specific terms
increased or decreased in prevalence. There is also a tendency for fre-
quencies of pathological terms to change in cohort, for example between
1977 and 1997, when ‘epidemic,’ ‘disease,’ and ‘virus’ all feature a
gradual rise and fall in frequency.

The frequency graph for science fiction mentions show a marked
similarity to identified historic trends in emerging infectious diseases
(EIDs) between 1940 and 2000, which evidence a similar surge from the
1970s through the 1980s, and a decline in the following decade. It has
been concluded in scientific literature that this trend in EIDs was
significantly influenced by increasing vulnerabilities arising from the
HIV/AIDS pandemic (Jones et al., 2008) and this appears to be consistent
with the findings of this article for word frequencies in science fiction.

In the Google 2012 corpus, the prevalence of ‘disease’ was signifi-
cantly higher than other terms, and a logarithmic scale has been used to
show comparative frequencies of occurrence (Fig. 3).

Comparison of individual terms over the time series in both Google
2012 and science fiction show some similarities in the changes over time,
which may indicate that science fiction follows real-world events and
factual reporting that are included in non-fictional volumes in the Google
corpus. The visible correlation between frequencies in the science fiction
corpus and the EID data on the HIV/AIDS pandemic over the same his-
torical period (Jones et al., 2008) is more marked than in the general
corpus for the terms ‘epidemic,’ ‘virus,’ and ‘disease.’ The term
‘pandemic’ appears more consistently in science fiction, as well as in the
general corpus, since the emergence of SARS, H1N1 Swine Flu and MERS
in the first decade of the 21st Century.

3.1. Epidemic

There is a consistently higher word frequency of ‘epidemic’ in the
science fiction corpus (Fig. 4. Note larger secondary scale used to plot
Google frequencies). As noted previously (3. Results and Discussion), the
surge in the 1980s coincides with the historical emergence of HIV/AIDS
as a global issue, and may reflect the influence of historically significant
cultural concerns on science fiction content.

The sources also reveal more generalised comprehension and in-
terests. The localised spike between 1974 and 1975 arises from 49
Fig. 3. Word frequencies (%) 1926–2008, Google (2012) corpus (logarithmic sc
and ‘disease.’
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occurrences in 8 publications and 21 individual issues in those two years,
and a sample examination of all occurrences from one publication, Gal-
axy Magazine (n ¼ 4), in this interval yields examples that are of current
relevance to COVID-19, and illustrates the range of interests in the sub-
ject. InWeb of Everywhere, by John Brunner, serialised inGalaxy in March
and April 1974, we find a description of epidemics resulting from tech-
nology enabling rapid global transportation combined with vaccination
hesitancy: ‘Sickness after killing sickness had exploded like shrapnel from
the few surviving reservoirs in less fortunate areas of the world into those
whose inhabitants had neglected immunization procedures as needless’
(Brunner, 1974). In July, we find Isaac Asimov writing a guest editorial
about evolution driven by ‘an endless epidemic of random death to make
sure of an endless turnover of generations with their new gene combi-
nations’ that presages discussions of a self-regulating global ecology
(Asimov, 1974). In August, we find a story featuring classic dystopian
themes of post-apocalyptic devastation exacerbated by a lack of civilised
infrastructure able to respond to infectious disease: ‘fire scourged the
cities and the short plagues followed, radiation deaths and epidemics of
crushing virulence with no means for study or control’ (Pangborn, 1974)
– the progression of recent epidemics appears to confirm such ‘study and
control’ is essential. In October we are told the threat of an epidemic
‘waited on the wings of human experience like spectres of death’ in a low
technology society (Brennan, 1974). These samples illustrate that aside
from mapping changing interests over time science fiction content mir-
rors more general reflections and understandings of epidemics.

3.2. Pandemic

The frequency of occurrence of ‘pandemic’ is the lowest for all terms,
but we can still observe some similarities between science fiction and
Google corpus frequencies (Fig. 5. Note larger secondary scale used to
plot Google frequencies), with a surge in representations as we enter the
21st Century, and spikes in the mid-to late-1930s. The granularity of data
suggests caution in interpreting these results, however. We might expect
the frequency of recent occurrences to be influenced by the emergence of
SARS and MERS as pandemics causing significant cultural concern. A
purposive selection of the most recent (2011–2013) occurrences of
‘pandemic’ from the science fiction corpus appears to support this
conjecture. We find examples of behaviours, actions, and consequences
that are very familiar to us in the current Coronavirus pandemic. In
ale, base 10) for all search terms: ‘epidemic,’ ‘pandemic,’ ‘plague,’ ‘virus,’



Fig. 4. Comparison of word frequency (%) ‘epidemic’ in Google (2012) English corpus 1926–2008 and Science Fiction magazines 1926–2015.

Fig. 5. Comparison of word frequency (%) ‘pandemic’ in Google (2012) English corpus 1926–2008 and Science Fiction magazines 1926–2015.
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Edward Lerner’s 2013 short story Time Out a time-traveller infects a
contemporary defenceless world with a bioengineered plague from the
future in an act of pro-environmental terrorism: ‘The virus had first
appeared in 2013. Lethal. Incurable. Airborne and extremely contagious
… four billion dead worldwide … Whole cities, even countries,
depopulated. Civilization imploding … Radical Naturists … exulted. A
pandemic beyond the reach of medical science, until a vaccine was
developed in 2016’ (Pitkin, 2012). The story combines contemporary
understandings of the potential for devastating pandemics with notions
of environmental consciousness, employing standard time-travel para-
doxes as a vehicle for this message. In A Murmuration of Starlings by Joe
Pitkin, published in Analog in June 2012, we find echoes of the current
Coronavirus crisis in a story that is seven years older. A pandemic is
described that arises in East Asia and spreads rapidly. It leads to closure
of schools, ‘social distancing’ measures, voluntary lockdown and
self-isolation, and the adoption of facial masks ‘which everyone sus-
pected with various degrees of certainty to be useless’ (Pitkin, 2012). In
Lion Dance, published in Asimov’s Science Fiction in the same year, we also
find references to lockdowns and mask wearing, and shortages of med-
ications for other conditions – specifically antivirals for HIV due to
‘selfish jackholes’ getting ‘prescriptions from quacks,’ ‘understaffed and
overflowing’ hospitals, and the distractions of ‘streaming movies online’
5

(Kaftan, 2012). The family of the story’s narrator has lost their retail and
restaurant businesses in San Francisco because ‘the city might have
stopped the germs, but they trashed the economy.’ Explicit reference is
made to the H2N2 influenza outbreak of 1957 as a comparative example
(Kaftan, 2012), and we also discover the high mortality rate in the
medical profession is causing chronic staffing shortages (Kaftan, 2012).
Grandma Said in the September 2011 issue of Asimov’s Science Fiction
follows the story of a ‘cleanser’whose role is to dispose of the bodies and
sanitise the possessions of the victims of a pandemic fungal plague. In a
world where untimely death is a familiar part of daily life, mental health
issues are presented as a commonplace feature of a fatalistic sub-culture
(Neube, 2011). It is clear even from this small sample of the stories and
other content that refers to pandemics that the accuracy and faithfulness
of representations to real-world lived experiences is a significant feature
of the genre.
3.3. Plague

The term ‘plague’ appears more frequently in the science fiction
corpus than in the Google (2012) English corpus (Fig. 6. Note larger
secondary scale used to plot Google frequencies), featuring 8503 times
over 2583 individual issues. There are also similarities visible in a



Fig. 6. Comparison of word frequency (%) ‘plague’ in Google (2012) English corpus 1926–2008 and Science Fiction magazines 1926–2015.
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general trend of gradual decline in frequencies as we approach the 1980s
and recovery afterwards. Like ‘disease,’ however, ‘plague’might be used
freely to avoid word repetition for the purpose of introducing variety into
a narrative. In literature that is often dystopian, we also expect ‘plague’ to
be substituted for ‘disease’ when writers are looking for a generic term
across a wide range of EIDs: ‘plague’ being associated with more serious,
widespread and harmful historical events and infections, from bubonic
plagues of early history through to HIV/AIDS. Supporting this, we find
plague is a term applied to science fiction stories about EIDs with diverse
causes as well as psychological and physical effects. A biochemical pla-
gue caused by a new element appears in the very first issue of Amazing
Stories in April 1926. The Man Who Saved The Earth by Austin Hall de-
scribes the popular reaction of spreading panic as ‘a moment of historical
psychology’ (Hall, 1926). In The Flying Legion, in the March 1930 issue of
Air Wonder Stories, the issue of contact transmission between humans is
noted, as well as an assumed geographic association of ‘plague and other
oriental diseases’ when an archaeologist is inspecting a religious icon
(England, 1926). This bears comparison to the misuse of ‘Chinese flu’
today as an appellation for COVID-19. In 1940, a plague ‘some claimed…

was the result of an experiment that had gone beyond control’ destroys
all life on Mars (Del Rey, 1940) mirroring contemporary rumours of
COVID-19 as a bioengineered pathogen. The first issue of Galaxy Maga-
zine in October 1950 describes the risk of new zoonotic plagues, even
from alien forms of life: ‘if the animals were like Earth animals, their
diseases might be like Earth diseases, alike enough to be contagious,
different enough to be impossible to treat’ (MacLean, 1950). In Nebula
Science Fiction in June 1958, a rise in automation leading to an age of
leisure and plenty is described in cultural terms as a ‘febrile mechanical
plague’ which has weakened Earth society and made it vulnerable to
external invasion (Temple, 1958). An editorial on genetic utopias in
Analog in March 1969 discusses the relative genetic immunity of different
populations to measles, highlighting that for some it is a ‘lethal plague’
(Campbell, 1969). In 1979 Larry Niven describes a bacterial plague that
has destroyed an advanced civilization by attacking the superconductor
components of their electronic devices (Niven, 1979). In the January
1989 edition of Interzone, John Brosnan aggregates overpopulation,
rampant inflation, plagues, and environmental damage in a summary of
the state of a world that has driven people to live in artificial realities
(Brosnan, 1989). The conflict between religious and scientific in-
terpretations of the source of plagues is raised in The Enclave by Lois
Tilton in 2000 (Tilton, 2000), and a fungal pandemic is described as a
plague in 2011 (Neube, 2011). This sampling across the decades of
mentions of plague in science fiction both illustrates the use of the term
as a potentially more dramatic substitution for ‘disease’ and also the
6

versatility of the genre in highlighting a wide range of associations and
effects that continue to be of popular interest.
3.4. Virus

A steady growth in mentions of ‘virus’ as the century progresses is
found in both the general and science fiction corpus, but the frequency of
occurrence in science fiction is considerably higher while following the
same trend (Fig. 7. Note larger secondary scale used to plot Google fre-
quencies). The lack of comparative Google corpus data post 2008 means
that we cannot make corpus comparisons after that date, but the his-
torical trends in the science fiction corpus show marked variations in
frequencies that indicate more recent interest.

There are peaks in mentions of viruses that appear to correlate with
significant historic epidemics including the Asian Flu pandemic of
1957–1958, the increasing public awareness of HIV/AIDS towards the
end of the 1980s, and subsequent peaks contemporary to SARS
2002–2004, the West African Ebola epidemic of 2007, the 2009–2010
H1N1 ‘Swine Flu’ pandemic, MERS in 2012, and the 2013–2016 West
African Ebola epidemic. The visible peak occurring in 1936 does not
appear to correlate with a specific historical epidemic, but may not be a
statistically reliable indicator of genre word frequency as it derives from
only two stories in two individual magazine issues in that year, and as
noted in the limitations of this study, this is most likely to be a stochastic
outlier (Section 3.6). Viruses are mentioned in 1522 out of 4385 indi-
vidual magazine issues that comprise the science fiction magazine
corpus. Considering the range of topics discussed in science fiction, the
fact that viruses feature in 35% of the sample between 1926 and 2015
may seem surprising, but also reflects that magazines contain multiple
stories as well as other articles, reviews and advertising. Some occur-
rences will be incidental, in lists of book titles for sale or reviews of films,
for example.

Random sampling of ten of the issues in which viruses are mentioned
finds a broad range of contexts. An advertisement for Listerine mouth-
wash in Astounding Science Fiction in March 1945 contains advice on the
human use of disinfectant to fight viruses: ‘THE TIME to fight a cold is at
the very start … before potentially troublesome germs in the throat can
stage a “mass invasion” of the tissue to aggravate the infection. In short,
attack these germs before they attack you.’ This is qualified when the
advertisers add: ‘Medical men say that though many colds may be started
by a virus, these threatening “Secondary Invaders” can make it compli-
cated and are responsible for much of its discomfort and misery’
(Lambert Pharmacal, 1945). A feature editorial about censorship and
scientific ‘meddling’ in Authentic Science Fiction in March 1953 cites a



Fig. 7. Comparison of word frequency (%) ‘virus’ in Google (2012) English corpus 1926–2008 and Science Fiction magazines 1926–2015.
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journal article suggesting Russian scientists had found a way of con-
verting viruses into bacteria, and consequently creating a new living
organism (Temple, 1953). In 1956, James Blish describes a
vault-dwelling society, deep underground, living in enforced isolation to
escape from a long-running biological war. The society is afflicted with
high levels of disaffection, crime, a mental health crisis, and is described
as close to a collective ‘psychotic break’ from the effects of lockdown,
with the authorities aware that trying to correct the social issues would
have a devastating effect on the economy (Blish, 1956). The use of a
retroviral technique to eliminate a post-viral skin colour change that has
caused mass discrimination is a major plot feature of Pariah Planet by
Murray Leinster (Leinster, 1961a, 1961b), and the story employs the viral
theme to discuss issues around race and prejudice. Another story by
Leinster from 1961 (Leinster, 1961a, 1961b) is set on a passenger ship,
with health clearances and inspections imposed to guard against the
spread of a deadly virus, which is defeated by employing a different viral
species that preys on it. In a humorous story from 1974, we find British
civil servants conspiring to destroy the French economy by employing a
virus to destroy the grape harvest, forcing the French to re-enter the
Common Market (which they have apparently left, with severe conse-
quences to the British economy). The French plan to retaliate by releasing
a virus which will eradicate tea (Peirce, 1974). In a 1976 science article
in The Magazine of Fantasy& Science Fiction (Asimov, 1976), Isaac Asimov
speculates on whether the destruction of the ozone layer will enable
sufficient ultraviolet light to penetrate to kill viruses and other micro-
organisms, destroying the balance of life on Earth. Susceptibility to the
same viral organism leads to the conclusion that an extinct Martian race
evolved on Earth in Patricia Anthony’s Blood Brothers, published in 1987
(Anthony, 1987). Viral RNA is encoded with the memories and person-
ality of a cloned human in Curtain Call (Knowles, 1990), and the only
appearance of a computer virus in this random sample of issues occurs in
2002 in a fictional story by the neuroscientist Tavis Allison (Allison,
2002). This indicative sample suggests science fiction examines mecha-
nisms and impacts of viruses from biological, psychological, and socio-
economic perspectives.

3.5. Disease

Notably, ‘disease’ is the only word for which the frequency of
occurrence in science fiction is consistently lower than the frequency
with which it occurs in the more general corpus (Fig. 8). As noted above
(3. Results and Discussion), this anomaly can be explained by the focus of
SF on extreme and dystopian events as well as a preference for specific
and technical language, with ‘disease’ likely to be found in general
literature across a much broader range of contexts. The similarity in the
7

frequencies in SF between ‘virus’ and ‘disease’ from the late 1960s on-
ward appears to be from the inclusion of ‘disease’ in the narrative of
stories that feature viruses. Out of 1493 issues that include the word
‘virus’ over the period, 1269 (85%) also include the word ‘disease.’ The
higher incidence of ‘plague’ compared to ‘disease,’ as discussed previ-
ously, may be the driver for the relatively lower frequency of word usage.
‘Disease’ is such a commonly occurring term in the corpus, with 14,566
examples being identified, that it is associated across all other terms and
content types, consequently purposive contextual sampling for disease as
a specific term has been omitted from this analysis.

3.6. Limitations

The distribution of digital magazine texts was not uniform over the
period, with the majority of issues being published between 1950 and
1990. Consequently there are likely to be outlier effects that produce
apparently significant results, such as the peak for mentions of viruses in
1936 that arises from only two issues. The close match between fre-
quency changes and historic events for periods when more samples are
available and the comparative lack of any apparently significant infec-
tious disease outbreak around 1936 suggests this is an example of a
stochastic outlier in this context, and might be clearly revealed as such if
a larger sample of SF magazines were available for analysis for this year.
The difference in scale between the Google corpus, which numbers in
millions of books, and the science fiction magazine corpus (numbered in
the thousands) is significant in that it increases the granularity of findings
from the science fiction corpus, especially for terms which are inherently
less frequently found than others. The granularity of results for the word
‘pandemic’ is due to the relative scarcity of the word in the science fiction
texts, even though frequency is still significantly higher than is found in
the Google English corpus as a whole. To carry out a close analysis of the
context of the terms identified would require a significantly larger study
and limited purposive sampling can be misleading. For the examples
chosen here to illustrate the uses of terms in science fiction, purposive
and random samples spread across multiple publications and decades
was a pragmatic choice based on time and resources available. A future
study might employ additional resources to investigate one or more
topics at a different scale and level of detail.

4. Conclusions

Science fiction strongly features narratives on disease-related subjects
and the prevalence of specific content appears to reflect real-world out-
breaks both in timing and interest. There also appears to be a correlation
between historical periods over which specific diseases have become



Fig. 8. Comparison of word frequency (%) ‘disease’ in Google (2012) English corpus 1926–2008 and Science Fiction magazines 1926–2015.
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more prominent in public awareness and an increase in these being
featured in science fiction. Interestingly, the general term ‘disease’ was
the only one which featured less frequently in science fiction than in the
general English corpus, in significant contrast to the greater frequency of
occurrences of virus, plague, epidemic and pandemic. The dystopian,
technological and scientific content of science fiction may be responsible
for this apparent anomaly, with stories perhaps tending to be more
specific and specialised in their descriptions of diseases, and preferring
terms that imply more severe and dangerous events (epidemic,
pandemic, and plague).

The synchronisation of increasing occurrences of epidemic,
pandemic, and viral themes during historical periods in which these have
been real or emerging threats supports the hypothesis that science fiction
is able to indicate the timing and intensity of a ‘cultural pathology’ of
popular interests and concerns about disease, sickness, and death. This
aligns with the frequently dystopian focus of the genre, but also reflects
the lived experiences and expectations of the audience. Samples from
issues feature specific contents supporting this finding, and also
demonstrate how scientific and technical knowledge is included in the
narrative. Many of these are immediately familiar in the current context
of a Coronavirus pandemic. Narratives describe lockdowns, quarantine,
wearing masks, zoonotic diseases, mis-use of medication, and socio-
economic impacts. Science fiction may provide readily identifiable in-
dicators of the intensity of public concerns and interests in outbreaks
such as Ebola, MERS, SARS, and the current Coronavirus pandemic, as
well as persistent threats such as HIV/AIDS. This includes concerns about
the misuse of treatments as well as mental health impacts on people
living in these high stress environments. The amplification of frequency
of occurrence in science fiction of terms that are trending in the general
corpus suggests that science fiction might be useful in providing early
indicators for changes in public perspectives and focus that are more
difficult to identify in a more general corpus. Useful insights into the
awareness and understanding of disease could be expected in a popula-
tion that has similar demographic characteristics to the science fiction
audience. It may be we can look to the narratives of science fiction to
provide us with the questions, if not the answers, that people will ask
when faced with the threats to life, physical and mental health, and
livelihoods that accompany emerging infectious diseases.
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