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Abstract

Background: Since COVID-19 was declared to be a worldwide pandemic and US national
emergency in March (week 11), it has significantly changed aesthetic plastic surgery. As plastic
surgeons now move towards reopening practices, understanding public interest in medical aesthetics
will be critical to maximize efforts and resource allocation in procedures and treatments that patients
want.

Objective: This study passively queries public interest in aesthetics using Google Trends search data.
Methods: Google Trends was used to quantify relative search volumes over the past four years for a
variety of categories: patient-related, surgery-related, injectables, breast procedures, face procedures,
and body procedures. Data were deseasonalized and represented graphically. Z-scores of each time-
point differing from the expected values was determined using least squares regression.

Results: Of the 204 significantly anomalous search term data points in 2020, 172 (84.0%) occurred
after week 11 (pandemic/national emergency declaration). 60% of searches in all time-points after
week 11 were significantly different, and 25/26 (96.0%) of search terms experienced significant
changes after week 11. Eighteen terms saw decreased interest with variable recovery. Procedural
nadirs for decreased search volume troughs occurred between weeks 11-14. Six patient-related chief
complaints saw increased search interest after COVID-19, with peak interest between weeks 11-17.
Conclusions: This is the first study to assess real-time, national data about the impact of COVID-19

on public interest in aesthetics.



The COVID-19 pandemic has caused a major disruption to elective aesthetic surgery in the United
States.! COVID-19 was announced to be a world pandemic by the World Health Organization on
March 11, 2020,2 and the United States declared a national emergency on March 13, 2020° (both
during week 11 of 2020). While government-mandated restrictions closed aesthetic offices and
prevented access to a variety of aesthetic procedures, there are likely significant effects on the
aesthetic market and changes in public interest in aesthetics.

It is widely known that the aesthetics market is sensitive to economic changes, including
recessions. During the 2008-2009 recession, the aesthetics business experienced a “V-shaped
recovery”, and current experience with clinics reopening in China suggest that decreased usage of
aesthetic interventions due to COVID-19 will be transient.* Unfortunately, this is the only available
data to aid in predicting how and when the aesthetic market in the United States may recover.
Additionally, the economy is but one of many factors that can affect public interest in medical
aesthetics, which will in turn have a profound impact on how quickly practices can increase their
operations as restrictions are slowly lifted.

The COVID-19 pandemic and resulting social distancing policies have self-quarantined the
public and affected many aspects of life, which could_both negatively or positively change an
individual’s interest in medical aesthetics. Potential negative influences may be financial (change in
spending priorities, loss of job or other sources of income), health-related (focus on other parts of
health, fear of transmission in a medical facility), or social (positive changes in personal appearance,
changes in relationship status, unable to take time off). Potential positive influences could be related
to downstream effects of self-quarantine, including increased time at home (increased time on social
media, seeing self in mirror more often, weight gain, seeing self on video conferencing, opinions of
others in household), change in social support systems (desire to look better post-COVID-19, desire to
pamper self post-COVID-19, change in relationship status), or financial improvements (stimulus
check for those who have not lost income). As the pandemic evolves, these factors may contribute
differently over time, shaping the curve of changing public interest in aesthetic procedures.

To passively assess public interest in aesthetic medicine, internet search analysis can be used
to see how the public is searching for terms. When lay individuals are interested in learning more
about something, internet search engines are often the first resource the public uses for more
information. The Google Trends (Google, Mountainview, CA) tool facilitates temporal analysis of
relative volumes of Google search trends for specific terms. This methodology has been used in
medicine and plastic surgery to assess public interest for a variety of subfields, including aesthetics.*"
% As we have access to granular data about week-to-week search dynamics, we can analyze how
search volumes have changed throughout the COVID-19 pandemic compared to prior years with

search as a proxy for medical interest.
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In this study, we analyze Google search trends for a variety of patient-related, surgery-related,
and procedure-specific searches to passively get a pulse of the changes in public interest in aesthetic

procedures.

METHODS
We identified a variety of common, patient-driven aesthetic search terms in different categories to be
queried using Boolean expression: patient-related (“double chin”, “jawline” OR “jaw line”, forehead,

LR T RT3 99 ¢

“tired eyes”, “dark circles”, “wrinkles”, “crooked nose” OR “nose hump”, “love handles), surgery-
related (“cosmetic surgery” OR “plastic surgery” OR “aesthetic surgery”, “cosmetic surgeon” OR
“plastic surgeon” OR “aesthetic surgeon”), injectables (‘“botox”, “lip filler”. OR' “lip injection”,
“kybella”), facial surgery (“face lift” OR “facelift”, “neck lift” OR “necklift”, “rhinoplasty” OR “nose
job”, “blepharoplasty” OR “eyelid surgery”), breast surgery (“breast augmentation” OR “breast aug”
OR “boob job”, “breast implant” OR ‘“breast implants”, “mastopexy” OR ‘breast lift”, “breast
reduction”, “breast reconstruction” OR “breast recon”), and body surgery (“liposuction” OR “lipo”,
“abdominoplasty” OR “tummy tuck”, “bbl” OR “brazilian butt lift”, “coolsculpting” OR
“coolsculpt”). Of note, searches for “wrinkles” were converted to “wrinkles” NOT “clowns” to
remove conflicting searches for a 2019 movie Wrinkles the Clown. Each of the preceding terms were
input into the Google Trends website (https://trends.google.com) with the following settings for
location (United States), time range (6/5/2016-6/5/2020), categories (All Categories), search type
(Web Search). This data analysis was completed on 6/7/2020 by one of the authors (A.C.). Google
trends was used preferentially to the Google Trends API or Health Trends API as each search term
was searched for independently, and we sought information related to the temporal changes of search
volume rather than comparing absolute volumes. Raw data with week and relative search volume
(RSV, a ratio from <1 to 100 of the search volume value compared to the highest search volume
during the queried period) were downloaded directly in .csv format and manipulated in Microsoft
Excel (Microsoft, Seattle, WA).

Data were split into consecutive 52-week periods, ending with the most recent week. Time-
series data were deseasonalized to remove seasonal patterns to isolate any underlying trends, such as
the effects of COVID-19. To deseasonalize the data: (1) the annual average RSV was calculated as a
simple mean of the RSVs in each 52-week period; (2) the yearly proportion for each week was
calculated as the ratio between the RSV for each week and the annual average calculated in (1) for
that particular year; (3) the seasonal index for each week was calculated as the average of yearly
proportions (calculated in [2]) for each year (2017, 2018, 2019, 2020); and (4) the deseasonalized
relative search value for each week was calculated by dividing the RSV for that week by the seasonal
index for that particular week calculated in (3). For each search term, the deseasonalized RSVs for the
first 18 weeks of each calendar year from 2017-2020 were plotted as a time-series to include a pre-

COVID-19 period and the start of the COVID-19 pandemic/national emergency (announced week


https://trends.google.com/

11). A graphical representation of an example of deseasonalization is shown in Figure 1. For
statistical analysis of each search term, least-squares regression was performed with all
deseasonalized RSVs prior to 1/1/2020. The resulting regression formula was used to predict expected
deseasonalized RSVs for the full time series. Z-scores were calculated for each deseasonalized RSV
data point, and p-values were calculated and reported as significant at a 95% confidence interval.
Qualitative descriptive analysis was performed detailing whether deseasonalized RSV was decreased,
unchanged, or increased, and describing curves of any COVID-related peaks/troughs including onset,
peak/nadir (respectively), and recovery.

RESULTS

Interest in search terms followed four trends, examples of which are exhibited in graphical
representations (Figures 2-5: patient-related, surgery-related, injectable, and procedure, respectively).
Graphs for each search term can be seen in Appendix A. Z-scores of the magnitude of aberrancy from
expected search volumes for each term are shown in Figure 6. Of the 204 significantly anomalous
(Z<-1.96 or Z>1.96) data points for all search terms at all time points in 2020, 172 (84.0%) occurred
after the week 11 pandemic/national emergency. 60% of all time-points for each search term after
week 11 were significantly different. 25/26 (96.0%) of search terms experienced significant changes
after week 11. A qualitative summary of each search curve is presented in Table 1. Of the 26 search
terms queried, 18 had decreasing interest compared to prior years with variable rates of recovery to
normal levels (all of which except for one term were procedural in nature). Onset of declining interest
for procedures varied between weeks 7-10. Fifteen of these recovered to normal or higher-than-
normal volumes, occurring between weeks 17-20. Procedural nadirs (lowest search volume) for
decreased search volume troughs occurred between weeks 11-14. Search interest was increased for 6
search terms, all patient-related chief complaints, with peak interest between weeks 11-17. Two
search terms were unchanged from expected: “crooked nose” OR “nose hump”, and “rhinoplasty” OR

“nose job”.

DISCUSSION
This is the first study to show data-driven trends of public interest through the COVID-19 crisis via
analysis of search volumes for aesthetic-related terms. Our data suggest that the COVID-19 outbreak
and resultant self-quarantine significantly altered public interest in all areas of medical aesthetics.
These findings also provide surgeons both the magnitude and temporality of shifting public interest in
different aspects of aesthetic treatment. Understanding these dynamics can in turn facilitate resource
allocation and scheduling logistics to align practice reopening with patient interests in the current
COVID-19 recovery period.

Using Google search data as a proxy for public interest has been validated throughout the

literature in plastic surgery.> ™ Search data can be used as a proxy because Google search is often the
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first stop for a consumer trying to research or learn more about almost any topic of interest. Google
Trends have even been used to associate and predict public interest in outbreaks such as COVID-19 in
real time.™'2 Google is also frequently the first resource used for potential patients looking for more
intervention on aesthetic interventions, and as such, analyzing Google search volumes for these
procedures can capture even the earliest stages of public interest. To most accurately assess this
interest, our methodology involved querying the Google Trends database for both medical and
layperson terms for these procedures. For example, to probe interest about breast augmentation,
“breast augmentation”, “breast aug”, and “boob job” were all queried.

Our findings show obvious deviations from normal search volume curves and statistically
significant changes in search popularity after week 11, the week during which the pandemic was
announced and national emergency was declared. Compared to pre-COVID-19 time periods, search
volumes for procedures almost universally significantly declined, likely signifying initial loss of
interest in aesthetic procedures. However, this could also indicate temporary shifting interests or
distraction by the new pandemic at hand. As self-quarantining .and shelter-in-place/stay-at-home
continued, the search terms had variable recovery from the initial decline. Some patient-related chief
complaints ultimately continue to have rising search volumes compared to previous years. Despite the
initial shock of the pandemic resulting in expected declines in attention to medical aesthetics, changes
in daily life during shelter-in-place result in dynamic reversals in some instances of patient interests
just within a few weeks.

Searches for surgery (cosmetic surgery/plastic surgery/aesthetic surgery) and surgeons
(cosmetic surgeons/plastic surgeons/aesthetic surgeons) (Figure 2) both dropped during the COVID-
19 period. Four weeks into the pandemic, searches for surgery started to recover, while searches for
surgeons continued to be stalled. Searches for surgery recovered by week 18 and, in fact, are
exhibiting higher-than-expected interest in more recent weeks. Meanwhile, searches for surgeons has
lagged behind and .is now almost approaching expected levels. This suggests renewed interest in
surgery, but this interest may not have been serious enough to search for a surgeon. Marketing
therefore should be focused at conversion of this interest into action to support practice volume.

Specific chief complaints (double chin, jawline, dark circles, love handles) initially saw
decreased search volumes but increased to above-normal values starting approximately 3-5 weeks into
the pandemic. This may represent an initial shock and shifted interest during the onset of the COVID-
19 pandemic, with eventual acceptance of the new normal, closely mimicking the Kibler-Ross
Change Curve.”® Additionally, a variety of quarantine-specific changes to daily life (eg, increased
time analyzing oneself in the mirror at home, lack of exercise options resulting in weight gain, etc.)
may have contributed to rejuvenated or new interest in certain aesthetic procedures. While the reasons
for changing interests of these quantitative changes is purely speculative, a future survey-based study
by our group explored patient reasons for changed interests in aesthetics during the COVID-19

pandemic.
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Injectable treatments all saw sharp immediate declines in interest but reached minima within a
few weeks. While these searches for these procedures had slow recoveries, we may see increasing
interests as the effects of treatments received prior to practice shutdown may wear off. Additionally,
the dynamics of chief complaints such as “forehead” (significantly higher) and “wrinkles” (recovered)
may predict similar delayed interest spikes for “botox” (similar for “double chin” dynamics predicting
recovery in interest for Kybella). This is important information for injectors to understand as these
potential patients may need to be directed from their chief complaint to product or procedure via
marketing and patient counseling. It is important to note that these shifts in interest are also occurring
in the context of “botox” and “lip filler” enjoying annual increases in popularity, with the highest
interest volumes to date occuring in the 2020 pre-COVID-19 period.

Most of the breast, facial, and body surgical-related search terms have similar search volume
dynamics, with an initial decline and slow increase towards normal values, with the exception of
rhinoplasty. This is corroborated by a lack of changed interest in nose-related chief complaint search
terms. Chief complaint search volumes curves related to jawline, dark circles, and love handles
coincide with search interest for related procedures for facelift/necklift, blepharoplasty, and
liposuction/abdominoplasty/CoolSculpting, respectively, suggesting potential successful conversion
of interest in these problem areas into procedures. Conversion rates and timing of conversion may be
influenced by time-of-year, particular procedure, patient demographics, geographic considerations,
etc. The scope of this study does not give us information about the lag time of search term to
consultation. Surgeons can utilize this information about public interest to reallocate resources or
focus on certain areas, and predict volume based on their known conversion lag for that particular
practice.

During the 2008 financial crisis, many surgeons noted that lower cost items in the aesthetic
marketplace, such as neurotoxin, remained strong, while more costly items, like surgery, were put on
hold. It is difficult to extrapolate what happened in 2008 to predict the interest curves and recovery
during this pandemic. The 2008 financial crisis resulted in decreased disposable income for patients,
which served as the major driving factor in decreased interest. Decreased disposable income is likely
only one of many contributors to the downturn in interest during COVID-19. Therefore, linking the
cost and amount of downturn or recovery may correlate, but certainly difficult to prove to be
causative. We take a look at these variables in terms of different procedures via a survey of the public
in Part 11 of this study.

Google Trends shows what is trending in US and worldwide search, and can help predict
what topics or keywords are more or less popular over time. There is no other specific consumer
leading indicator for the aesthetics market. For overall consumer sentiment, the University of
Michigan Survey of Consumers is the most popular survey used. Other conceivable indicators are all
lagging, as they report data after the event has occurred. We believe this to be a leading indicator

because of the sensitivity of the data to show rising, falling, or stagnant trends in search volume for a



specific word over a several week period in real-time. Aesthetic surgery itself has been previously
noted to be a leading economic indicator, using data such as practice profits as a proxy. Other
contenders for luxury consumer sentiment are high-end purses, high-end hotels, private jet bookings,
high-value real estate, etc. Macroeconomic indicators include Federal Reserve rates, housing
statistics, quarterly GDP numbers per country or region, unemployment, etc.

Recommendations from our study for each plastic surgeon will be dependent on the diversity
of procedures and demographics of patients of their practice. For surgeons with a focused practice,
understanding the dynamics of public interest can help reallocate resources and plan for staffing to
minimize losses during slow times and maximize productivity with recovery. For practices that are
more diverse with respect to procedure, shifting resources such as marketing to procedures that are
recovering sooner than others would be prudent. The rebound of most procedures can give practices
some sense of optimism that things may start to recover overall.

Limitations

When using Google searches to estimate public interest, we make the assumption that almost all
registered searches are from the public rather than professional/surgeon searches. While this is likely
true given the relatively miniscule numbers of professionals compared to the rest of the public, it
cannot be proven. However, we do get a sense of the intent of the search by looking at the “Related
Search” functionality on Google Trends, which provides frequently-searched-for terms related to the
given input term. While not systematically studied, these related terms tended to suggest consumer
searches (eg, “cost”, “before and after”, etc.). Because general interest does not indicate opinion or
sentiment, any reason to explain reduced activity based solely on the search data would be purely
conjecture. In Part Il of this study, we use crowdsourced data to elucidate some of the reasons for
decreased interest on some of these topics.

Additionally, although this study delineates public interest in aesthetic procedures over time,
it does not assess interest on a more individual level, and therefore cannot account for the underlying
reasons for these interest shifts. Google Trends also does not allow for assessment of interest for
individuals without access to internet-capable technology, such as laptops and smartphones. However,
one can reasonably expect those interested in aesthetic interventions to have access to these devices.
Furthermore, as Google Trends allows for concurrent surveyal of country-wide interest, these findings
represent the national population, and are therefore fully generalizable and less subject to selection
bias.

Our methodology utilized deseasonalization as a statistical tool to remove cyclical variations
due to normal seasonal changes, as would be expected for some procedures. If a search trend does not
have seasonal variation, deseasonalization has minimal effect on the data. Removal of seasonal effects
on search volumes facilitates visualization and statistical analysis of true aberrations from expected

norms, allowing us to identify time points where there is likely true changed interest. As a positive



control, searches for “breast implant OR breast implants” show interest spikes in previous years
(Figure 5B) in Mar 2017, Feb 2019, and Mar 2019, which correspond to FDA releases about breast
implants. While deseasonalization may affect the magnitude of change of aberrations, the time-related
dynamics are not affected by deseasonalization. Deseasonalizing the data was the only data
manipulation that was done in order to remove expected cyclical seasonal effects. Instead of doing
further smoothing, which could potentially hide trends that change on a week-by-week basis, a least-
squared regression line was generated to all of the data in our set prior to January 1, 2020, and the
value of each time point was converted to a z-score to determine how aberrant a search value is from
the expected value. This provides a quantitative and unbiased way to identify trends.

Our methodology using the Google Trends public site used relative search values rather than
absolute. Using relative search values is only comparable within a search term over the period of time
searched for. With this method, one is not able to compare the relative search values of different
searches to each other that were independently input into Google Trends. However, our study does not
compare search terms to each other, as absolute search volume differences between terms are too
varied to extract any useful information out from. The goal of our study was to determine deviations
from expected search volumes for each search term. Statistically, we were able to calculate z-scores
for each time point for each search term to determine how aberrant the value is from what would be
predicted by least-squares regression based on historical data. Because these z-scores relate to a
normal distribution, we can see how far off from expected search volumes particular time points are,
which is comparable between search terms (Figure 6).

Our study shows that public interest in aesthetic surgery has been sensitive to the COVID-19
pandemic, but has the potential for quick recovery to baseline interest levels as the pandemic evolves.
Prior studies confirm the association with aesthetic surgery volumes with changes in the economy,***°
however no studies to date have directly and objectively assessed this during the current COVID-19
pandemic. Followingthese data over-time will provide a better understanding of the recovery process.
Until then, practices can utilize our findings to drive interested patients back into their offices and
focus on procedures with recovering public interest, rather than those that are slower to recover.

As these data can be examined over time rather than cross-sectionally, we were able to get a
pulse on the rapidly changing public interest in medical aesthetics by quantitatively analyzing these
dynamics real-time as they have evolved. This study answers the question of “How is public interest
in aesthetics changing during the pandemic?” but does not answer why. Another study by our group

looks at the drivers of both decreased in and increased interest that is out of the scope for this paper.

CONCLUSIONS
This is the first study to assess real-time, national data about the impact of COVID-19 on public
interest in aesthetics. Google search data serves as an interest proxy and demonstrates an almost

universal change in public interest from expected norms and varied rates of normalization.
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Understanding the public’s dynamic interest in aesthetic offerings can facilitate resource allocation
and procedure prioritization as practices reopen.

Supplementary Material

This article contains supplementary material located online at www.aestheticsurgeryjournal.com.
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Figure Legend

Figure 1. Example of deseasonalization of “liposuction” OR “lipo” relative search volumes over a
four-year period. Blue curve represents relative search volumes (dotted blue line is regression line).
Orange curve represents deseasonalized relative search volumes (dotted orange line is regression

line).

Figure 2. Patient-related interest: deseasonalized relative search volumes for weeks 1-18 of 2017
(blue), 2018 (orange), 2019 (green), and 2020 (red). Search terms examples shown are (A) “double
chin”, (B) “wrinkles”, and (C) “love handles”.

Figure 3. Surgery-related interest: deseasonalized relative search volumes for weeks 1-18 of 2017
(blue), 2018 (orange), 2019 (green), and 2020 (red). Search terms shown are (A) [“cosmetic surgery”
OR “plastic surgery” OR “aesthetic surgery”’] and (B) [“cosmetic surgeon” OR “plastic surgeon” OR

“aesthetic surgeon”].

Figure 4. Injectables interest: deseasonalized relative search volumes for weeks 1-18 of 2017 (blue),

2018 (orange), 2019 (green), and 2020 (red). Search term example shown is “botox”.

Figure 5. Procedure (facial, breast, body) interest: deseasonalized relative search volumes for weeks
1-18 of 2017 (blue), 2018 (orange), 2019 (green), and 2020 (red). Search terms examples shown are
(A) [“blepharoplasty OR eyelid surgery”], (B) [“breast implant” OR “breast implants”], and (C)
[“abdominoplasty” OR “tummy tuck”].

Figure 6. Quantitative summary of each search term deseasonalized relative search volume curves.
Each cell represents a time point (by week) and Z-score of magnitude of deviation from normal based
on least-squared regression. Green fill: Positive Z-score (higher than expected) with darker shading
representing higher Z-score. Red fill: Negative Z-score (lower than expected) with darker shading
representing higher Z-score. Z-scores of <1.96 and >1.96 are statistically significant at a 95%

confidence level. Blue line denotes announcement of COVID-19 pandemic (week 11).



Table 1. Qualitative Summary of Each Search Term Deseasonalized Relative Search VVolume Curves
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“Blepharoplasty”
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“Abdominoplasty” .
OR Decrease | 8 13 20 increasing growth
“Tummy Tuck” y
Body CoolSculpting” | o eace | 10 13 N/A Slow recovery
Increasing growth
after recovery
Brazilian Butt Decfease 10 11 17 (in context of

Lift” OR “BBL”

increased interest
compared to prior
years)




Figure 1

-Liposuction" OR "Lipo"
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Deseasonalized RSV

Figure 2a

"double chin"
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Deseasonalized RSV

Figure 2b

"wrinkles"
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Deseasonalized RSV

Figure 2c

"love handles"
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Deseasonalized RSV
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Figure 3a

"cosmetic surgery" OR "plastic surgery"” OR
"aesthetic surgery"
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Deseasonalized RSV

100
90
80
70
60
50
40
30
20
10

Figure 3b

"cosmetic surgeon" OR "plastic surgeon" OR
"aesthetic surgeon”
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Deseasonalized RSV

Figure 4

"botox"
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Deseasonalized RSV

Figure 5a

"blepharoplasty” OR "eyelid surgery"
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Deseasonalized RSV
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Figure 5b

"breast implant" OR "breast implants”
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Deseasonalized RSV

Figure 5c

"abdominoplasty" OR "tummy tuck"
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Figure 6

Surgery-
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