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Nowadays, patients interested in aesthetic plastic surgery pro-
cedures increasingly seek advice on social media and search
engines [1]. Since Google is the most popular search engine
worldwide, Google Search is an important tool for patients
researching aesthetic plastic surgery procedures and finding
hospitals or even single surgeons [2]. Google compiles and
provides these search data to the public, through a platform
called Google Trends (GT) [3] (Alphabet Inc., Mountain
View, California, United States). Research in health care has
used GT data to explore public interest and trends, for exam-
ple, on complementary and alternative medicine, urolithiasis,
flu or bariatric surgeries [4—7]. In the field of Plastic, Aesthetic
and Reconstructive Surgery, Google trends has for instance
been used to detect patients’ insights to the latest trends, in-
terest in breast augmentation or cosmetic body procedures in
general. [8, 9]

Based on a similar study from the USA by Blau et al., the
aim of this study was to investigate the relative popularity of
internet searches for plastic and aesthetic surgery across
Austria for a 12-month period in order to compare these data
to the number of plastic surgeons in each state [10]. In the
present study, facts such as median income and bed-
occupancy rates of Plastic, Aesthetic and Reconstructive
Surgery (PARS) Departments were additionally included, to
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identify regional market needs for aesthetic plastic surgery
procedures in every state of Austria.

Data was obtained from several sources. Google data is
reported as the relative search volume (RSV) for all
searches for “Plastic Surgery” and “Aesthetic Surgery”
for the year 2017 (12-month period). Data is reported
state-by-state, and normalized by the total search volume.
The frequency of a search is divided by the total number
of searches over the same time and geographic distribu-
tion. This adjustment is managed by Google; hence, the
state with the highest search volume does not necessarily
hold the highest ranking. Data is reported on a scale from
0 to 100 based on a proportion to all searches [3].

Based on data provided by Statistik Austria, the sta-
tistics department of Austria, the ratio of plastic sur-
geons per 10,000 people in each state and the capacity
and bed-occupancy rate of PARS Departments were
calculated.

Based on a similar study from the USA, the surgical de-
mand index (SDI), which is a measure of how the concentra-
tion of plastic surgeons matches the public curiosity with plas-
tic surgery, was used [10]. The index is calculated by dividing
the Google relative search volume (RSV) by the concentration
of plastic surgeons in any individual state, according to the
formula:

Google Relative Search voume

Surgical D d index =
urgieat Eemand mdex = p ctic Sugeons per 10 000 People

Descriptive statistics were applied on median income, bed-
occupancy rate of PARS Departments and number of surgeons
per 10,000 people. For calculating correlations between in-
come, surgical concentration, SDI, RSV and bed-occupancy
rate, GraphPad Prism 8.1.2 was used. The Pearson correlation
coefficient (r), a measure of the linear correlation between two
variables X and Y, was determined. The coefficient has a value
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between + 1 and — 1, where 1 is the total positive linear cor-
relation, 0 is no linear correlation and — 1 is total negative
linear correlation.

With a size of nearly 84,000 kmz, Austria is divided
into 9 states: Lower Austria (LA), Upper Austria (UA),
Salzburg (SA), Tyrol (TY), Vorarlberg (VA), Carinthia
(CA), Styria (ST), Burgenland (B) and Vienna (V),
which is the capital of Austria as well. Relative search
volume, concentration of plastic surgeons, surgical de-
mand and bed-occupancy rates were calculated for each
state to identify regional market needs. An additional
overview of all results is presented in Table 1.

With regard to the search term “Plastic Surgery” in 2017,
Vorarlberg had the highest RSV at 100 (a benchmark used to
calibrate all other states), followed by Tyrol (87), Vienna (78),
Styria (55) and Carinthia (55). The lowest RSV was reported
in Salzburg (43) and Upper Austria (43). Insufficient data was
found for Burgenland (0).

The highest RSV for the search term ‘“Aesthetic
Surgery” in 2017 was reported in Lower Austria (100)
followed by Vienna (99) and Tyrol (91), Styria (66) and
Upper Austria (29). Insufficient data was found for
Vorarlberg (0), Carinthia (0), Salzburg (0) and
Burgenland (0).

In comparison with the USA, where 0.05-0.22 surgeons
per 10,000 people are reported [10], concentration in Austria
is mostly significantly higher. Two hundred sixty-four prac-
ticing plastic surgeons were registered in Austria in 2017,
whereby Vienna had the biggest score (99) and Burgenland
the smallest (1). The ratio of surgeons to the state population
yielded similar results. Vienna also ranked at the top with 0.53
surgeons per 10,000 people, closely followed by Tyrol with
0.5.

Salzburg took third place with 0.36 before Carinthia
(0.3), Vorarlberg (0.26), Styria (0.21), Upper Austria
(0.18) and Lower Austria (0.16). The least-dense state
was Burgenland with 0.03. These data are presented in
Fig. 1.

SDI was calculated with the RSV of the search term
“Plastic Surgery” in 2017. Demand for plastic surgeons was
highest in Lower Austria (400) followed by Vorarlberg
(384.61), Styria (261.9) and Upper Austria (238.89),
Carinthia (183.33), Vienna (174.17) and Tyrol (174).
Demand was lowest in Salzburg (119.44). Not enough
data could be extracted for Burgenland (0) (see Fig. 2).
Compared to the study by Blau et al., lowest demand in
the USA (Oregon, 264.683) [10] was still higher than
the average SDI in Austria (242.04). Highest demand in
the USA (Wyoming, 1187.778) [10] presented a much
higher demand than the highest value in Austria. This
does not necessarily mean that patients in the USA are
generally more interested in aesthetic, plastic proce-
dures, but demonstrates a weaker supply due to a
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smaller concentration of plastic surgeons in the USA.
Due to a high concentration of plastic surgeons in
Austria, and therefore a better supply, surgical demand
calculated with the SDI presents significantly lower
compared to the USA.

Bed-occupancy rates of Plastic, Aesthetic and
Reconstructive Surgery Departments per year, based on the
number of usable beds in PARS Departments and the days of
actual usage per year, the maximum capacity and the
actual bed-occupancy rate of each state were calculated
for 2017. A capacity of 100% presents full bed-
occupancy during the whole year. For the year 2017,
Styria ranks at the top with a bed-occupancy rate of
87%, followed by Vienna (77.53%), Vorarlberg (74.84%),
Upper Austria (71.12%) and Carinthia (63.2%). Lowest bed-

Fig. 1 Concentration of plastic 0,55
surgeons and bed-occupancy 0.45
rates of PARS Departments in ?

each state 0,35

0,25
0,15
0,05
0,00

occupancy rate is reported in and Tyrol (61.81%), Salzburg
(61.76%) and Lower Austria (56.68%). Insufficient data was
found for Burgenland (0) (see Fig. 1).

Google relative search volume (Plastic Surgery in 2017)
was used to predict surgical concentration. This relationship
demonstrated a positive correlation with » =0.652. Even
though results are not statistically significant (p =0.0570), a
trend towards a correlation between surgical concentration
and RSV is recognizable.

Median gross income per year was used to predict Google
RSV. We differed in the search terms “Plastic Surgery” and
“Aesthetic Surgery” (see Fig. 3). This relationship demon-
strated slightly negative correlation for both, RSV with the
search term “Plastic Surgery” (r =—0.431) and RSV with
the search term “Aesthetic Surgery” (r =—0,276). Results
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Fig. 2 Surgical demand index for 400
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are neither statistically significant for “Plastic Surgery” (p =
0.2470) nor for “Aesthetic Surgery” (p =0.4723). We first
suggested that higher median gross income would correlate
with higher RSV for Plastic and especially Aesthetic Surgery,

but interestingly, results showed that correlation is rather
slightly negative. As well, no correlation between high RSV
and income-richer patients was found by Blau et al. in the
USA [10]. Generally spoken, income-richer patients are not
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searching for plastic or aesthetic surgery more frequently, at
least not via Google.

Since patients are increasingly searching for informa-
tion on plastic surgery on the Internet, a lot of data can
be extracted from search histories. The freely accessible,
massive Google data set has already been used in many
topics, but is yet quite new in Plastic, Aesthetic and
Reconstructive Surgery.

This study showed that distribution of interest in plastic
surgery and distribution of plastic surgeons is not homoge-
neous. On the one hand, there are states with excessive interest
in plastic surgery, while the concentration of surgeons is
midrange (e.g. Vorarlberg). On the other hand, there are states
with lower interest that rank top in concentration of surgeons
(e.g. Vienna, Tyrol). Differences in surgical density could not
clearly be explained by income disparities or differences in
public interest in plastic surgery, although a positive trend in
the correlation of surgical concentration and RSV was
reported.

In the present study, capacities and bed-occupancy
rates of PARS departments were additionally analysed
and frequently low bed-occupancy detected (e.g. Lower
Austria, Salzburg, Tyrol). In this context, university hos-
pitals in Graz (Styria), Vienna and Innsbruck (Tyrol) are
particularly important due to their supra-regional supply
responsibilities. They present major supply centres for
advanced medicine where high capacity and an effective
care system is necessary. To ensure adequate capacity
for hospitalizing problematic cases from other states,
the increase of resources may be required, where high
bed-occupancy rates are found. On the other hand, low
bed-occupancy rates may be caused by a lack of isola-
tion rooms for patients with problematic germs, where
other rooms must be blocked. In this case, additional
isolation rooms should be considered to not waste other
resources.

Where high SDI and low bed-occupancy is reported (e.g.
Lower Austria), people are possibly more interested in aes-
thetic procedures. Departments in the concerned states should
reconsider the need of restructuring capacities to outpatients’
clinic for a more efficient use of resources. Nevertheless, re-
sults showed that PARS Departments are well distributed
throughout Austria. Compared to the USA, average SDI in
Austria (242.04) is still lower than the lowest demand in the
USA (Oregon, 264.683) [10]. In contrast to the USA, no ad-
ditional institutions but rather reallocation of resources is nec-
essary in Austria.

These data offer several possible applications, but may
mainly be relevant for PARS Departments to optimize ca-
pacity and surgeons who strive to work in a private practice

to recognize undersupplied areas, while the market in other
states is saturated. Relevance of statistics like these is cer-
tain and may be useful as an additional information source
for a better supply of the constantly changing demand.
However, they are inadequate for planning when used as
the sole source.
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