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ABSTRACT

Purpose: To verify the interest of the Brazilian population in online
searches for the terms “vape” and “hoarseness.” Methods: This quantitative
infodemiological study utilized data from Google Trends to analyze web
searches for “vape” and “hoarseness.” The data were collected on July 2,
2024, and normalized as Relative Search Volume (RSV) on a scale from
zero to 100. Statistical analysis was conducted using JAMOVI 2.3.28 and
R 4.2.3 software. The Shapiro-Wilk test was used to verify data normality,
and the correlation between variables was analyzed using Spearman’s
test. The Mann-Kendall trend test was applied to identify trends in the
time series, with a significance level of 5%. Results: The highest search
peak for the term “vape” occurred in December 2021 (100 RSV), and for
“hoarseness” in June 2022 (22 RSV). There was a higher search volume
for “vape” (25.9 + 21.6 RSV) than for “hoarseness” (3.87 + 3.77 RSV)
over the time series. A significant upward trend was observed for both
terms, with strong growth for “vape” (Tau = 0.73; p<0.001) and moderate
growth for “hoarseness” (Tau = 0.46; p<0.001). There was a significant
moderate positive correlation between the co-occurrence of the terms
(Spearman’s Rho = 0.66; p<0.001). Conclusion: The Brazilian population
shows growing interest in “vape,” and the search for this term is related to
searches for “hoarseness,” which may suggest concerns about the impact
of this device on vocal health.
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RESUMO

Objetivo: verificar o interesse da populagdo brasileira na pesquisa on-line
pelos termos “vape” e “rouquidao”. Métodos: estudo infodemiologico
quantitativo que utilizou dados do Google Trends para analisar as buscas por
“vape” e “rouquidao” na web. Os dados foram coletados em 2 de julho de
2024, normalizados como Volume de Pesquisa Relativa (VPR), em uma escala
de 0 a 100. A analise estatistica foi conduzida nos softwares JAMOVI12.3.28
e R 4.2.3. O teste de Shapiro-Wilk foi utilizado para verificar a normalidade
dos dados e a correlagdo entre as variaveis (Rho) foi analisada pelo teste de
Spearman. O teste de tendéncia de Mann-Kendall foi aplicado para identificar
tendéncias na série temporal (Tau), com um nivel de significancia de 5%.
Resultados: o maior pico de busca pelo termo “vape” ocorreu em dezembro
de 2021 (100 VPR) e pelo termo “rouquidao” em junho de 2022 (22 VPR).
Houve um volume de busca maior por “vape” (25,9 £ 21,6 VPR) do que por
“rouquidao” (3,87 £ 3,77 VPR) ao longo da série temporal. Observou-se uma
tendéncia de crescimento significativo dos termos, com forte crescimento para
“vape” (Tau de 0,73; p<0,001) e moderado para “rouquiddo” (Tau de 0,46;
p<0,001). Verificou-se correlagdo positiva significativa de grau moderado na
coocorréncia entre os termos (Rho de Spearman = 0,66; p<0,001). Concluséo:
a populagao brasileira demonstra um interesse crescente pelo vape e a busca
por esse termo tem relagdo com a busca por “rouquiddo”, o que pode sugerir
preocupagdes com o uso desse dispositivo para a voz.

Palavras-chave: Vaping; Voz; Infodemiologia; Satde publica; Doengas
respiratorias
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INTRODUCTION

In Brazil, despite the ban on advertising, commercialization,
and importation), the use of electronic smoking devices
continues to rise, particularly among adolescents and young
adults. The Pan American Health Organization (PAHO) and
the World Health Organization (WHO) monitor the scientific
developments concerning the consumption of vaping devices
to support national regulatory efforts. One of the population’s
frequent questions concerns the risks of vaping compared to
traditional cigarettes. These organizations emphasize that the
product’s toxicity should not be the sole focus®.

These battery-powered devices heat a liquid to produce
an inhalable acrosol and are marketed under various names,
such as electronic cigarettes, vapes, and mods®. Despite the
exponential growth in the popularity of vaping, considerable
uncertainty remains regarding its potential health risks compared
to conventional smoking. Health education about the harms of
vaporization is essential, especially for young people and adults
who use this new model of nicotine consumption®.

Inhaling the chemical substances released by electronic
smoking devices can lead to alterations in different systems
and organs of the body, in addition to triggering inflammatory
processes®. However, the long-term adverse effects remain
unclear, as they may take years to become evident®. The severity
of these outcomes has been demonstrated by reports of serious
respiratory injuries associated with electronic cigarette use,
which have prompted investigations and coordinated actions
by health authorities in various regions®.

These respiratory alterations, in turn, may impair
vocal functionality and affect the control of the pulmonary
aerodynamic and myoelastic relationship of the larynx. A
systematic review'” observed that in four studies, including
pulmonary function tests during voice assessment, previously
undiagnosed respiratory diseases were identified. Furthermore,
ameta-analysis confirmed that smoking produces moderate and
significant effects on fundamental frequency and maximum
phonation time, reinforcing the association between the
inhalation of substances and vocal changes®.

When seeking specialized care, individuals who report
complaints related to vocal quality frequently use terms such
as “hoarseness” and “aphonia” to describe their symptoms®.
In this context, it is the responsibility of the speech-language
pathologist and/or the otolaryngologist to investigate the underlying
factors contributing to these changes, taking into account both
organic and functional aspects. Given the relationship between
respiratory health and vocal functionality, understanding the
impact of inhaled substances, such as those present in electronic
smoking devices, becomes essential for the assessment and
clinical management of these patients.

Thus, investigating the adverse effects of vaping on voice
is essential to raising user awareness and addressing common
concerns arising in vocal clinical practice. Accordingly, the
objective of this study was to examine the Brazilian population’s
interest in online search using the terms “vape” and “hoarseness.”

METHODS

This is an infodemiological, observational study with a
quantitative approach, conducted using Google Trends™
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with the aim of analyzing user search behavior for specific
information'?. This analytical tool employs advanced
algorithms to process large volumes of Google search data
and is widely used in infodemiology and infoveillance studies
within the field of public health. To perform searches on this
platform, a limited number of terms is required an inherent
constraint of the tool. Therefore, it is recommended to select
broad and popular terms, which are pre-tested, prioritizing
those with the highest search volumes, that is, the most
frequently queried terms. Google Trends data are publicly
accessible, and this type of study does not require approval
by a research ethics committee.

For data collection, the following search terms were selected
after identifying the synonymous terms with the highest search
volume on Google: “vape” and “rouquiddo” (hoarseness).
The terms were chosen in Portuguese under the web search
category. The analysis period ranged from 2014 to 2024. The
online search was performed on July 2, 2024.

Google Trends data were presented as normalized Relative
Search Volume (RSV), on a scale from 0 to 100, with 100
representing the highest search volume. After the search, the
information was downloaded in CSV (Comma-Separated
Values) format and organized in a Microsoft Excel spreadsheet.
Data analysis was performed using JAMOVI software version
2.3.28 and R version 4.2.3. To assess data normality, the
Shapiro-Wilk test was applied, and Spearman’s rank correlation
test was used to evaluate correlations between variables. The
presence of trends in the time series was assessed using the
Mann-Kendall trend test. For all inferential analyses, a 5%
significance level was adopted.

RESULTS

The highest search peak for the term “vape” occurred in
December 2021 (100 RSV), and for the term “rouquidao”
(hoarseness) in June 2022 (22 RSV). The average search volume
over the ten years analyzed was 25.9 + 21.6 RSV for “vape”
and 3.87 = 3.77 RSV for “rouquidao.”

Figure 1 presents the time series and the search behavior
of the Brazilian population for the studied terms. A significant
upward trend in RSV was observed. For “vape,” the Mann-
Kendall trend test indicated a positive trend — Tau = 0.73;
p < 0.001, and for “rouquid@o,” Tau = 0.46; p < 0.001. A
statistically significant moderate positive correlation was
found between the terms analyzed (Spearman’s rho = 0.66;
p <0.001).
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Figure 1. Time series of search trends for the terms over the analyzed
decade
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DISCUSSION

This infodemiological study found that Google searches for
the terms “vape” and “rouquidao” (hoarseness) are correlated,
and that search volume increased over the time series analyzed,
indicating a growing interest among the Brazilian population.

Regarding tobacco use, although Brazil achieved a 35%
relative reduction in tobacco consumption starting in 20109,
the issue remains a public health challenge. The popularity of
vaping has given a new form to an old problem, appearing more
appealing to young people due to its design and the absence of
lingering odors in the air.

Authors have reported a high global prevalence of both
electronic and conventional cigarette use among adults!?,
as well as a predominance of electronic cigarette use among
youth and adolescents!?. Evidence points to the emergence
of a new tobacco use epidemic driven by the growing use of
electronic cigarettes!.

In Brazil, an estimated one million people use electronic
smoking devices, with 70% of the sample consisting of individuals
aged 15 to 24 who had never used traditional cigarettes. In
Brazilian capitals, researchers identified a higher prevalence
of electronic cigarette use among males with higher education
levels and among those reporting abusive alcohol consumption'®.

There are numerous reports of health impacts associated
with the use of vapes and electronic cigarettes. Moderate
evidence has been found regarding the exacerbation of asthma,
coughing, and wheezing in adolescents'”!®, as well as various
pulmonary injuries associated with electronic cigarette use'”. A
range of oral symptoms has also been observed in vape users®?.
In this context, it is known that excessive nicotine use from
tobacco, especially when combined with alcoholism, is one
of the factors that may lead to the development of head and
neck cancers®). This concern becomes even more prominent
when considering that the incidence of laryngeal cancer has
increased by 23% worldwide®?.

The most notable search peak for the term “vape” occurred
in December 2021, coinciding with the global rise in discussions
about vaping-related lung injuries and subsequent warnings
issued by public health agencies®?%. This increased interest
likely reflects heightened public concern and extensive media
coverage during that period.

Similarly, the peak in searches for the term “rouquidido”
(hoarseness) in June 2022 may be attributed to seasonal factors
and possibly to heightened public awareness about vocal health
issues during the post-pandemic period, when individuals resumed
social and occupational activities. A study conducted in France
in 2024 identified, through laryngostroboscopic examination,
a vocal fold lesion following inhalation of hot vapor from an
electronic cigarette®.

The significant increase in search volume for the term
“vape” in Brazil suggests that vaping has become a prominent
topic of interest among the Brazilian population. This trend is
consistent with international reports highlighting the growing use
of electronic cigarettes, particularly among young peoplet*29.
The implications of this trend are critical for public health
initiatives, as the rising interest in vaping calls for enhanced
educational campaigns and regulatory measures to mitigate the
potential health risks associated with electronic cigarette use.

A study@” that investigated U.S. media behavior in the context
of national anti-tobacco efforts found increased journalistic
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coverage in 2019. Most of the content consisted of news articles
or reports, followed by editorials or opinion pieces in support
of the initiative. The most frequently cited arguments in favor
of anti-tobacco actions emphasized the urgent need to reduce
tobacco use among youth. In contrast, opposing arguments
focused on concerns about violations of individual freedom.
This study underscores the importance of media engagement
in shaping public discourse on tobacco-related topics and its
influence on youth consumption.

Regarding the lower and more variable search volume for
the term “rouquiddo” (hoarseness), this behavior may reflect
episodic public concern, possibly related to specific health
events or seasonal changes affecting vocal health. The moderate
correlation between searches for “vape” and “rouquidao”
highlights the need for health professionals to remain vigilant
regarding respiratory and vocal symptoms associated with
vaping, as users of electronic cigarettes may be at increased
risk for developing laryngeal and vocal alterations®®, as well
as experiencing vocal health issues.

The methodology of this study, which utilized Google Trends
data, proved to be a valuable approach for understanding public
interest and search behavior regarding health-related information.
However, it is essential to acknowledge the limitations of this
approach, which include potential biases in search data and
the inability to capture specific demographic perceptions,
as well as the challenge of encompassing all the terms used
by the population when searching for a given topic. Another
limitation inherent to all observational studies—including this
infodemiological study—is the inability to determine whether
the observed correlations in search behavior are truly causal or
merely spurious. Despite these limitations, the study provided
arobust overview of trends and correlations in searches for the
terms “vape” and “hoarseness,” offering valuable insights for
public health professionals and policymakers.

CONCLUSION

The Brazilian population demonstrates a growing interest
in vaping, and the search for this term appears to be related to
the search for “hoarseness,” which may suggest public concern
regarding the impact of vaping on voice quality.
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