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ABSTRACT Objective: We aimed to define public interest about
erectile dysfunction (ED) and possible treatment modalities for ED in
the last 18 years. Material and Methods: Two urologists specialized
in andrology defined terms associated with diagnosing and treating ED,
reviewing 14 terms such as “erectile dysfunction,” “impotence,” and
“Viagra.” These terms were globally searched in all categories, with
data from 2006 to 2023 analyzed across three 6-year intervals to com-
pare term popularity. Results: The term ED and medications like
Tadalafil and Sildenafil saw significant popularity increases over time
(p=0.001), while shock wave therapies (SWT) popularity surged in the
last 6 years. Penile pump and prothesis interest declined in the final pe-
riod (p=0.001). Terms like impotence, loss of libido, and Cialis also
decreased in popularity (p=0.001), but Viagra and penile injections re-
mained stable. Overall search data showed a significant increase in the
last 6 years (p=0.001). Seasonal and geographical trends indicated
higher ED term searches in December through February and varying
popularity by country, with a notable decline in Japan, Bangladesh,
South Korea, and India in recent years. Conclusion: This study re-
vealed a significant rise in overall public engagement with ED and its
potential treatments over the past six years. Searches for terms such as
penile pump and penile prosthesis notably decreased during this pe-
riod. Moreover, interest in keywords like ED, Tadalafil, Sildenafil, and
SWT consistently grew from 2006 to 2024.
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OZET Amag: Son 18 yil iginde erektil disfonksiyon (ED) ve ED’nin
olasi tedavi yontemleri hakkindaki toplumsal ilgiyi tanimlamay1 amag-
ladik. Gere¢ ve Yontemler: Androloji alaninda uzmanlagmis iki iiro-
log, “erektil disfonksiyon,” “iktidarsizlik” ve “Viagra” gibi 14 terimi
gozden gegirerek ED’nin tan1 ve tedavisiyle iligkili terimleri belirledi.
Bu terimler, 2006’dan 2023’e kadar tiim kategorilerde kiiresel olarak
arand1 ve ti¢ adet 6 yillik donem halinde analiz edilerek terimlerin po-
piilaritesi karsilastirildi. Bulgular: ED terimi ve Tadalafil ile Sildena-
fil gibi ilaglar zaman i¢inde 6nemli bir popiilarite artis1 gosterirken
(p=0,001), son 6 yilda sok dalga tedavisinin [shock wave therapies
(SWT)] popiilaritesi belirgin bir sekilde artt1. Penil pompa ve protezle
ilgili ilgi son dénemde azaldi (p=0,001). “Iktidarsizlik,” “libido kayb1”
ve “Cialis” gibi terimlerin popiilaritesi de azald1 (p=0,001), ancak “Vi-
agra” ve “penil enjeksiyonlar” ile ilgili ilgi stabil kaldi. Genel arama
verileri son 6 yilda anlamli bir artis gosterdi (p=0,001). Mevsimsel ve
cografi egilimler, ED ile ilgili terimlerin aralik-subat aylarinda daha sik
arandigini ve popiilaritenin iilkelere gore degistigini ortaya koydu. Son
yillarda Japonya, Banglades, Giiney Kore ve Hindistan’da belirgin bir
diisiis gozlendi. Sonug¢: Bu ¢alisma, son 6 yil iginde ED ve olas1 tedavi
yontemleriyle ilgili genel toplumsal ilginin anlaml bir sekilde arttigini
ortaya koymustur. Penil pompa ve protez gibi terimlere yonelik ilgi bu
donemde belirgin sekilde azalirken, ED, Tadalafil, Sildenafil ve SWT
gibi anahtar kelimelere olan ilgi 2006’dan 2024’¢ kadar istikrarli bir
sekilde artmustir.
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Erectile dysfunction (ED) is characterized by de-
ficiency in obtaining and maintaining sufficient pe-
nile erection for sexual intercourse. ED can occur
due to serious diseases including cardiovascular
diseases, diabetes mellitus, stroke, hypertension
etc.! Beyond the difficulty of the situation, ED can
result in deterioration of partner relationships, so-
cial isolation, depression, higher hospital admis-
sion, and increases in health costs. Ayta et al.
created a model showing the prevalence of ED by
years, and the authors emphasized that almost 350
million men will suffer with ED in 2025, demon-
strating an increase of 111% in comparison to
1995.2 In addition, ED is a sensitive issue, and data
collection especially face-to-face conversations can
involve bias. Many patients do not want to apply to
health institutions, and used internet-based sources to
understand their symptoms, disease process and treat-
ment options about ED.

A search engine is simply defined as a software
system that finds internet sources with web search.
Numerous search engines were developed for the
market in the last four decades, but internet statis-
tics reveal that Google Search (Google Inc. Moun-
tain View, California, USA) is the most frequently
preferred search engine by internet users.’ Re-
cently, more than 90% of population use Google
Search engine while exploring information on the
internet. Google trends (GT) was developed to an-
alyze data about how often a word or phrase is
searched about, in which language, and in which lo-
cation. Ergul et al. analyzed public attention about
genital esthetic procedures among women from
2004 to 2022, and the authors found that vaginal
tightening, vaginal laser and labiaplasty were in-
creasingly searched from 2004 to 2022.* In another
study, Teng et al. determined that GT provided im-
portant information about the epidemic during the
Zika virus epidemic.’

Although public interest in diverse health con-
ditions has been evaluated in numerous studies, to our
knowledge, there is no study which evaluates public
attention to ED and possible treatment modalities. In
this study, we aimed to define public interest about
ED and possible treatment modalities for ED in the
last 18 years.
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I MATERIAL AND METHODS

This study was performed between January 1, 2024
and January 10, 2024. Terms related to the diagnosis
and treatment of ED were defined by 2 urologists ex-
perienced in andrology. In total, 14 terms including
“erectile dysfunction”, “impotence”, “sexual dys-
function”, “loss of libido”, “Tadalafil”, “Sildenafil”,
“Viagra (Pfizer Inc., ABD)”, “Cialis (Eli Lilly and
Company, ABD)”, “natural Viagra”, “Trimix”, “shock
wave therapy (SWT)”, “penis pump”,
tions”, and “penile prosthesis” were reviewed. Terms
were searched worldwide and across all categories.
Data that did not yield sufficient results in the GT

database [penile Doppler ultrasonography, phosphodi-

penile injec-

esterase type 5 (PDE-5) inhibitors, penile platelet rich
plasma, vacuum erection devices, nocturnal penile
tumescence] were excluded from the study.

The data for 14 Google search terms related to
ED were evaluated between 1.1.2006-31.12.2023.
This 18-year period was divided into 3 time intervals
of 6 years each (01.01.2006-31.12.2011, 01.01.2012-
31.12.2017,and 01.01.2018-31.12.2023). The popu-
larity of the terms was compared between these three
periods. The popularity of the term “ED” by month
between 01.01.2006-31.12.2023 was evaluated. In
addition, a graph showing the popularity of this term
by country according to time intervals was created.
Ethics committee approval was not required because
patient data were not used in this study.

GT

GT is a tool provided by Google that shows the pop-
ularity of certain keywords, topics, or queries over
time. Users can see the popularity of search terms
across different time periods, geographic regions, and
categories. This popularity is scored on a scale from 0
to 100. A score of “100” for a term indicates the high-
est popularity of that term at that time. This is a rela-
tive value, not an absolute number. GT is a useful tool
for market research, content creation, understanding
public interests, and a variety of other purposes.

STATISTICAL ANALYSIS

Statistical analyses were performed with SPSS ver-
sion 27 (IBM Corp., Armonk, NY). Relative search
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TABLE 1: Comparison of terms related to erectile dysfunction with Google Trend data by years.
01.01.2006-31.12.2011 01.01.2012-31.12.2017 01.01.2018-31.12.2023 p value
Erectile dysfunction 47.0 (38.0-52.0)2 61.0 (57.0-67.5)° 75.0 (71.0-77.8)° 0.001
Impotence 51.0 (48.0-58.0)° 42.0 (39.0-45.0)° 29.0 (26.0-33.0)° 0.001
Sexual dysfunction 58.5 (48.0-71.3)2 36.0 (33.0-38.0)° 34.5 (33.0-37.0)° 0.001
Loss of libido 51.0 (43.4-56.0) 46.0 (43.0-51.0)° 35.0 (33.0-38.0)° 0.001
Tadalafil 14.0 (13.0-15.02 17.0 {16.0-20.0p 55.0 (42.0-85.5)° 0.001
Sildenafil 21.0 (20.0-23.0) 39.0 (31.3-43.0)° 73.5 (65.0-85.8)° 0.001
Viagra 68.0 (64.0-72.0) 66.0 (63.0-70.0) 70.0 (64.0-75.0) 0.108
Cialis 57.0 (54.0-66.8)° 51.0 (47.0-54.0)° 38.5 (35.0-43.0)° 0.001
Natural Viagra 47.5 (38.3-58.5)2 74.5 (62.5-82.8)° 59.0 (52.3- 68.8)° 0.001
Trimix 56.0 (51.3-60.0)° 49.0 (46.0-52.0)° 59.5 (53.5-64.0)° 0.001
ESWT 35.5 (31.5-41.3) 37.0 (34.3-39.0y° 57.0 (52.3-61.8)° 0.001
Penis pump 47.0 (43.3-51.8)° 49.0 (44.0-53.0)° 39.0 (35.0-41.0)° 0.001
Penile injections 25.0 (16.0-34.0) 26.0 (23.0-30.8) 26.5 (21.3-31.0) 0.436
Penile prothesis 37.0 (32.0-45.8)¢ 35.0 (32.0-36.8)° 29.0 (27.0-32.0)° 0.001
Total 43.9 (37.2-49.2)2 44.9 (40.0-48.5)2 49.6 (45.3-54.0)° 0.001

In pairwise group comparisons, statistically similar results are indicated by the same letters (such as a-a); ESWT: Extracorporeal shock wave therapy.

volume (RSV) data from 01.01.2006 to 31.12.2011,
01.01.2012t0 31.12.2017, 01.01.2018 to 31.12.2023
were separated, and the RSV means were calculated.
The normality of the distribution of data was evalu-
ated with the Kolmogorov-Smirnov test. Comparison
of RSV means between periods was performed using
the Kruskal-Wallis test. The Games-Howell test was
used for post hoc analysis between groups. The data
were analyzed at 95% confidence level, and a p-value
of less than 0.05 was accepted as statistically sig-
nificant.

I RESULTS

The popularity of the term ED tended to increase
significantly across the time periods (p=0.001). The
terms Tadalafil and Sildenafil similarly showed a
statistically significant increase at each time point
(p=0.001, and p=0.001; respectively). The term
SWT was similar in the first two time periods but
showed a statistically significant increase in the last
6-year period (p=0.001). The popularity of terms pe-
nile pump and penile prothesis were similar in the
first two time periods but showed a statistically sig-
nificant decrease in the last 6-year period (p=0.001,
and p=0.001, respectively). The terms impotence,
loss of libido, and Cialis showed a statistically sig-

&5

nificant decrease in popularity over time (p=0.001,
p=0.001, and p=0.001; respectively). The popularity
of the terms Viagra and penile injections did not
change over time (p=0.108, and p=0.436; respec-
tively). The mean for all search data was 43.9 be-
tween 2006 and 2011, 44.9 between 2012 and 2017,
and 49.6 between 2018 and 2023. A statistically sig-
nificant increase was observed in the last 6-year pe-
riod compared to other time periods (p=0.001)
(Table 1).

The graph of the distribution of the term ED by
months is shown in Figure 1. An increase was ob-
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FIGURE 1: Evaluation of the term “erectile dysfunction” by months in Google
Trends data (01.01.2006-31.12.2023).
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® Erectile dysfunction-1.01.2006-31.12.2011
@ Erectile dysfunction-1.01.2012-31.12.2017
Erectile dysfunction-1.01.2018 - 31.12.2023

FIGURE 2: Ranges of years in which the term “erectile dysfunction” was most po-
pular by country.

The popularity of the term “erectile dysfunction” peaked in most countries in the last
6 years (yellow areas). However, its popularity decreased over time in some co-
untries (blue areas) (Japan, Bangladesh, South Korea, and India).

served in December, January, and February com-
pared to other months. The distribution of the term
ED according to countries and comparison according
to time periods is shown in Figure 2. Search data in-
creased in many countries over the last 6 years. In
Japan, Bangladesh, South Korea, and India, the high-
est popularity was between 2006 and 2011, with a de-
cline in recent years.

I DISCUSSION

ED is one of the most common medical conditions
in men with increasing prevalence.® Due to eco-
nomic factors, social pressure, and shame related to
the disease, numerous patients with ED use web
sources to obtain knowledge about ED and possible
treatment alternatives for ED. We believe that re-
vealing the most commonly searched words on the
internet regarding ED is important when preparing
resources for patient information. Thus, this study
was conducted to define public interest about ED
and possible ED treatments from 2006 to 2024
using 14 selected terms. Public interest in the terms
ED, Tadanafil, Sildenafil, and SWT continuously
increased from 2006 to 2024, and public attention to
penis pump and penile prosthesis terms signifi-
cantly decreased in the last six years. Finally, total
search rates for 12 selected terms significantly in-
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creased in the last 6 years compared to the previous
12 years.

A disease or symptom can be described with
different words in the medical literature or among
the public.” Also, while expressing ED status, words
such as impotance, ED, lack of erection or slang
words can be used. Sevgili and Baytaroglu analyzed
public interest about cardiologic diseases using GT,
and concluded that the frequency of Google
searches for words that are more popular and used
among the public has increased in recent years.® In
the present study, unlike the words “impotence”,
“sexual dysfunction”, and “loss of libido”, the key-
word “ED” consistently increased significantly
throughout the study period. Due to our results, we
recommend that healthcare professionals who want
to reach patients with ED create texts that include
the word “ED” more.

PDE-5 inhibitors are the most common medica-
tion chosen for ED, and work by increasing cyclic
guanosine monophosphate levels and blood flow in
the penis.’ In their study investigating the frequency
of use of PDE-5 inhibitors, Corona et al. emphasized
that Sildenafil and Tadanafil were most frequently
used PDE-5 inhibitors.'® Viagra and Cialis were made
available to patients as the first commercial products
containing Sildenafil and Tadanafil raw materials.
Our study showed that people started to search for
PDE-5s on the internet not with market names, but
rather with ingredient names.

Minimally invasive treatments or non-invasive
treatments are preferred more in recent years because
they are cheaper, do not require hospitalization, and
are more painless compared to surgical procedures.!!
SWT is a relatively new treatment option providing
regenerative effects to the penile vascular system, and
increasing angiogenic factor release.'? Vardi et al. in-
vestigated the role of SWT in the management of ED,
and the authors concluded that SWT treatment re-
sulted in better erection status one month after treat-
ment." In the present study, public attention about
SWT continuously increased in the last 18 years.
However, public interest in more invasive treatment
modalities like penile injections and penile prosthesis
remained the same or decreased.
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Although this is the first study to define public
interest in ED and possible ED treatments by using
GT, the present study involves some limitations.
Firstly, we analyzed only Google searches in the pre-
sent study; however, Google is not the only search
engine, and some search engines may be preferred
more frequently in some geographical regions and in
some languages. Despite this, Google is most com-
monly used search engine at rates of more than 90%.
In addition, only terms in the English language,
which is most common language on the web, were
searched. The evaluation of more than one language
would be confusing and difficult to analyze. Public
attention to ED and possible ED treatments in rarer
languages could be analyzed in further research.
Lastly, 12 frequently used words related to ED and
ED treatments were chosen; however, patients can
search with rarer but unique words about this sub-
ject.

I CONCLUSION

In conclusion, the present study showed that total
public interest about ED and possible ED treatments
significantly increased in the last six years. In con-
trast, the terms penile pump and penile prothesis were
searched significantly less in the last six years. In ad-
dition, public interest for the keywords ED,
Tadanafil, Sildenafil, and SWT continuously in-
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creased from 2006 to 2024. Organizations and indi-
viduals providing professional healthcare services
will be able to create content using words with high
search frequency, allowing them to reach patients
more easily and effectively.
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