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ARTICLE INFO ABSTRACT

Keywords: Objective: Current evidence suggests a decrease in elective diagnostic imaging procedures during the COVID-19
Google Trends pandemic with potentially severe long-term consequences. The aim of this study was to quantify recent trends in
Infodemiology

public interest and related online search behavior for a range of imaging modalities, and “nowcast” future
scenarios with respect to imaging use.

Methods: We used Google Trends, a publicly available database to access search query data in systematic and
quantitative fashion, to search for key terms related to clinical imaging. We queried the search volume for
multiple imaging modalities, identified the most common terms, extracted data for the United States over the
time range from August 1, 2016 to August 1, 2020. Results were given in relative terms, using the Google metric
‘search volume index’.

Results: We report a decrease in public interest across all imaging modalities since March 2020 with a subsequent
slow increase starting in May 2020. Mean relative search volume (RSV) has changed by —19.4%, —38.3%, and
—51.0% for the search terms “Computed tomography”, “Magnetic resonance imaging”, and “Mammography”,
respectively, and comparing the two months prior to and following March 1, 2020. RSV has since steadily
recuperated reaching all-year highs.

Conclusion: Decrease in public interest coupled with delays and deferrals of diagnostic imaging will likely result
in a high demand for healthcare in the coming months. To respond to this challenge, measures such as risk-
stratification algorithms must be developed to allocate resources and avoid the risk of overstraining the
healthcare system.

Clinical imaging
Health promotion

1. Introduction

Imaging is in widespread clinical use for screening, diagnostic,
staging, and therapeutic applications. COVID-19 has swiftly impacted
clinical practice in unparalleled ways, leading to a decline of non-
emergent medical care across medical specialties in order to preserve
healthcare resources and prevent viral spread. Emerging evidence sug-
gest a collateral damage of COVID-19 on other diseases due to a
reduction in diagnostic and therapeutic availability.'> This initial sus-
picion, if true, may have devastating long-term consequences. It is thus

with urgency to analyze patient awareness and behavior in seeking
adequate and sufficient medical care.

Google Trends has previously been linked to nowcast patient
behavior.>* The use of online health information sparked a new
research discipline referred to as infodemiology.® Here, we hypothesized
a reduction in public interest in a range of imaging modalities.

2. Methods

Google Trends is a freely available tool enabling study of online
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Fig. 1. US interest in search terms related to a selection of common clinical imaging tools:

Google Trends RSV for the time periods (A) August 1, 2019 to August 1, 2020 presented as weekly data and (B & C) August 1, 2016 to August 1, 2020 presented as
weekly data for common clinical imaging tools and other terms related to health awareness, namely “Computed tomography” (blue), “X-ray” (pink), “Ultrasound”
(grey), “Magnetic resonance imaging” (dark green), “Mammography” (purple), “The Breast Cancer Awareness Month” (yellow), “American Heart Month” (green),
and “Angiography” (orange). All depicted lines represent data from Google Trends. (Search query on: August 13, 2020).

RSV = Relative search volume. (For interpretation of the references to color in this figure legend, the reader is referred to the web version of this article.)

search interest in keywords and topics over time.® We sought to quantify
public interest and related online search behavior across a range of
imaging modalities since the onset of the COVID-19 pandemic, including
computed tomography (CT), X-ray, ultrasound, magnetic resonance
imaging (MRI), and mammography. We extracted data for the United
States over the specified time range from August 1, 2016 to August 1,
2020. Results are reported in relative search volume (RSV) which ranges
from O to 100, with the value ‘100’ reflecting the peak in search volume
in a given time range and location. Details on the methodology have
been published elsewhere.” All searches were carried out on August 13,
2020.

3. Results

Across imaging modalities, relative search volume (RSV) declined
steadily since the onset of the COVID-19 pandemic (Fig. 1A). Comparing
the mean search volume of the two months prior to and after March 1,
2020 RSV changes were —19.4%, —16.6%, —19.9%, —38.3%, and
—51.0% for “Computed tomography”, “X-ray”, “Ultrasound”, “Magnetic
resonance imaging”, and “Mammography”, respectively. In the same
order of search terms, interest increased by 10.4%, 2.5%, 18.7%, 24.6%,
and 53.9% in the following three months plateauing in July 2020.
Search interest in other clinical imaging tools followed a similar trend
(Supplemental Fig. 1). Stratifying “Computed tomography” by anatomic
region, solely search interest for the term “Chest CT” has transiently
increased during March 2020 - for other CT indications including CT
head, CT abdomen, and CT angiography, search interest fell notably
(Supplemental Fig. 2). To place recent trends in context of historical
seasonality in images searches, we conducted analysis of long-term
search volume data showing peaks in search interest during October
for “The Breast Cancer Awareness Month” and “Mammography
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(Fig. 1B). Peaks were also noted for “American Heart Month” and
Angiography” in February of each year (Fig. 1C), adding context to the
above-mentioned changes during the COVID-19 era.

4. Discussion

In line with a rapid decrease in the number of healthcare visits and
elective procedures,® we report a decrease in public interest in clinical
imaging across all imaging modalities. The initial spike in search interest
solely for “Chest CT” compared with other anatomic regions associated
with computed tomography may be linked to its potential use in diag-
nosing and managing manifestations of COVID-19.” ! Here, we also
showed that search interest in a broad range of imaging tools has largely
recuperated suggesting that public interest and potential need for real-
world clinical diagnostic procedures is rising.

Rosenkrantz and Prabhu have previously identified the sensitivity of
search engine data for temporal and spatial variation.'? The Breast
Cancer Awareness Month and the American Heart Month are success
stories in fostering patient education and health behavior that can be
measured in terms of online search interest. Conversely, the reduction in
search interest we showed here point towards a decrease in health
awareness for search terms not related to COVID-19. This may have
potential long-term implications. First, non-emergent health conditions
could go undiagnosed with reduced imaging. Second, once normal im-
aging schedules are resumed, longer waiting periods can be expected
with potentially delayed diagnoses as a direct consequence. Both a delay
or lack of diagnosis could bring about increased mortality rates in the
coming years. This would be consistent with already emerging data,
most recently in the reduction of US patients undergoing neuroimaging
for stroke evaluation during the pandemic.”

These scenarios underscore the need to strategies to accommodate a



S. Adelhoefer et al.

potential spike in patients seeking imaging in the coming months. For
some diseases this shift from a drastic reduction of in-hospital proced-
ures to an increase in demand for healthcare has already partly been
recognized, for instance in the care of patients needing breast cancer
surgery.'® Data on changes in patient care during the pandemic are now
starting to become available. However, our analysis has future impli-
cations as clear strategies for the most effective use of healthcare re-
sources in coming months are not yet well developed.'*

Our study has limitations. First, public interest as expressed in search
engine volume is not meant to substitute for traditional clinical data and
recorded procedure numbers. Second, the selection of imaging modal-
ities in this analysis is by no means exhaustive and offers rather an
overview of the most common diagnostic tools. Third, we cannot
exclude that the chosen query terms may have been entered for other
reasons (i.e. by scientists or healthcare professionals themselves).
Linguistically, terms related to a specific subject may also change over
time and are not free of geographic bias. Overall, however, we believe
that our comprehensive approach has captured the most representable
query terms for clinical imaging whilst conducting this study. Lastly,
even though search volume data are valuable for studying the popula-
tion at large, younger people are likely overrepresented due to more
frequent internet use.

5. Conclusion

We report an unprecedented decline in search interest in clinical
imaging during the unfolding of the COVID-19 pandemic with a subse-
quent recuperation of search interest until August 2020. A decrease in
pursuit of imaging related information and likely a decrease in real-
world clinical imaging may bring about collateral damage in the long
run and must be addressed proactively. A recent strong increase in
public interest may be the first indicator of a new medical urgency. Risk
stratification algorithms for prioritizing use of imaging-based diagnostic
tools may contribute to an effective care of patients whilst ensuring
healthcare resources are less strained during the ongoing pandemic.
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Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.clinimag.2020.11.037.
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