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RESUMO

A succdo de chupeta é um hébito ndo nutritivo muito comum durante o primeiro ano de vida, mas
sua indicacgdo ainda é controversa, e muitos pais utilizam as informagdes de busca na Internet para
elucidar suas davidas sobre a chupeta e seus efeitos. O objetivo deste estudo foi determinar as
tendéncias dos usuarios do Google de diferentes paises na busca de conteddo na Web sobre
chupetas ao longo dos anos, elucidando a influéncia do COVID-19 neste comportamento de busca
de informacdes de salde online. Este estudo digital ecoldgico retrospectivo longitudinal avaliou
0s metadados computacionais relacionados a chupeta de 22 paises usando a plataforma Google
Trends entre janeiro de 2004 e maio de 2021. Os paises avaliados foram selecionados de acordo
com trés crtitérios: pelo menos 10 milhdes de habitantes, mais de 70% de penetracao da Inernet e
dados disponiveis suficientes no Google Trends; e o termo de busca utilizado na ferramenta foi
“pacifier”. O volume relativo de buscas (RSV) e as principais consultas realizadas pelos usuarios
foram analisados quantitativa e qualitativamente. Valores de p < 0.05 foram considerados
significativos. Em geral, as curvas do RSV caracterizaram-se por tendéncias de alta na maioria dos
paises estudados ao longo dos anos, sem influéncia da sazonalidade mensal ou trimestral. As
consultas foram frequentemente associadas ao desejo de informagdes adicionais sobre o0s
diferentes tipos de chupetas e como retira-las e confecciona-las. Esses achados indicam um
interesse crescente dos usuarios do Google em topicos relacionados a chupeta em diferentes paises
e a pandemia de COVID-19 acentuou esse habito em 5 paises observados: Australia, Canada,
Franca, Japdo e Roménia.

Palavras-chave: chupeta, crencas, educacdo em salde, informacdo de saude online, habitos de

saude



ABSTRACT

Pacifier sucking is a very common non-nutritive habit during the first year of life, but its
recommendation is still controversial, and many parents use the internet search information to
elucidate their doubts about pacifier and its effects. The aim of this study was to determinate the
trends of Google users from different countries in searching Web content about pacifiers over the
years, elucidating the influence of COVID-19 on this online health information seeking behavior.
This longitudinal retrospective ecological digital study evaluated the pacifier-related
computational metadata from 22 countries using the Google Trends platform between January
2004 and May 2021. The evaluated countries were selected according to three criteria: at least 10
million inhabitants, more than 70% Internet penetration and sufficient data available on Google
Trends; and the search term used in the tool was “pacifier”. The relative search volume (RSV) and
the main queries performed by users were analyzed quantitatively and qualitatively. P values <
0.05 were considered significant. In general, RSV curves were characterized by uptrends in most
studied countries over the years, without the influence of monthly or quarterly seasonality. The
queries were frequently associated with a desire for additional information with respect to different
types of pacifiers and how to remove and make them. These findings indicate an increasing interest
of Google users in pacifier-related topics in different countries and the COVID-19 pandemic

accentuated this habit in 5 observed countries: Australia, Canada, France, Japan, and Romania.

Key words: pacifier, beliefs, health education, online health information, health habits
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1. INTRODUCAO

A succéo de chupeta é um habito ndo-nutritivo muito comum e aceito durante o primeiro
ano de vida, pois diminui o risco da sindrome da morte subita infantil, devido as suas influéncias
no controle autonémico e cardiovascular e ajuda a acalmar as criangas além de favorecer seu
desenvolvimento psicoldgico. (17) Os habitos de sucgdo ndo nutritivos referem-se a prética de
succao para outros fins que ndo a nutricdo e podem ser considerados o primeiro passo no
desenvolvimento capacidade de controlar as emocdes (14,15). O reflexo de succao é adquirido
ainda no Utero entre a oitava e a décima oitava semana de gestagdo. Apds a vigésima oitava
semana, a funcdo de sucgéo torna-se mais complexa, especialmente com o desenvolvimento do
ciclo essencial de suc¢do-degluticdo, que continua a evoluir até o nascimento. Esse instinto natural
leva os bebés a sugarem seus dedos até mesmo durante o periodo gestacional. (14,16)

No entanto, sabe-se que esses habitos de succdo ndo-nutritivos podem ser também
deletérios, uma vez que padrBes de contracdo muscular aprendidos e repetidos frequentemente
acarretam danos a morfofisiologia do sistema estomatognatico e as estruturas 6sseas, como
também as funcdes orofaciais e sdo fatores de risco para a respiracao oral e para alteracGes na
funcdo mastigatdria e de degluticdo. Sabe-se que a gravidade dessas alteracdes esta diretamente
relacionada a frequéncia, duragdo e intensidade do habito, bem como & predisposicdo individual,
condicionada pelos fatores genéticos. (8,3,9,10,17,18) A fim de minimizar esses problemas, foram
desenvolvidas chupetas e mamadeiras ortoddnticas, porém, ndo sdo nitidas as diferencas da
repercussao entre o uso de bicos de chupeta/mamadeira ortodénticos em comparacdo aos
convencionais. (8)

O uso de chupeta mesmo em paises desenvolvidos esta tao estabelecido culturalmente que
a prevaléncia chega a 42.5% em criancas até os 12 meses de idade. (3) A chupeta é muito utilizada
pelos pais e responsaveis com o intuito de acalmar os bebés e também ganhou popularidade pois
esse habito evita a instalacdo da succdo digital. Sabe-se que a succao de chupeta seguida da succao
digital sdo os habitos nocivos mais comuns na infancia, principalmente na faixa etaria de 0 a 3
anos, devido ao processo de desenvolvimento e descoberta do mundo (4). Além disso, o inicio do
uso precoce de chupeta ortodontica (0 a 3 meses) parece estar associado a um risco reduzido de
desenvolver o habito de succdo do dedo e/ou polegar (17). Duncan et al. (2008), coletaram dados
de habitos ndo nutritivos em criangas aos 15, 24 e 36 meses de idade e constataram que aos 15



meses 63.2% das criancas tinham o habito de suc¢do ndo-nutritivo, sendo que 37.6% usavam
apenas chupeta e 22.8%, succdao digital. Ja aos 36 meses, esse habito havia reduzido para 40%,
com prevaléncia semelhante para sucgdo de chupeta e succdo digital. (13)

Mas hé outros riscos potenciais do uso das chupetas. Sendo a principal preocupacgéo a
reducdo de amamentacdo, a Academia Americana de Pediatria recomenda o uso de chupeta
somente apos o estabelecimento da amamentacdo. No entanto, Kair et al. (2013) em um estudo
comparando recém-nascidos que receberam chupetas no hospital com bebés que foram
restringidos de chupetas, encontraram uma taxa significativamente maior (79%) de aleitamento
materno exclusivo no primeiro grupo do que no segundo (68%). Além disso, Jaafar et al. (2016)
atualizaram uma revisao da Cochrane com dois ensaios clinicos controlados e mostraram que o
uso de chupeta em lactentes saudaveis, iniciado ao nascimento ou apo6s o estabelecimento da
lactacdo, ndo afetou significativamente a prevaléncia ou a duracdo do aleitamento materno
exclusivo e parcial até os 4 meses de idade. J& em uma revisao sistematica com metanalise, Buccini
et al. (2017) encontraram uma associa¢do positiva entre o uso de chupeta e interrupcdo do
aleitamento materno exclusivo em 44 estudos observacionais, e nenhuma associa¢cdo nos dois
ensaios controlados randomizados. Dessa forma, com base em seus achados em estudos
observacionais, apoiaram a recomendacao original da OMS. (21,22,23,24)

Outro estudo prévio investigou a influéncia da succdo do dedo e do uso de chupeta nos
padroes de aleitamento materno em lactentes exclusivamente amamentados, na duracdo da
amamentacao exclusiva e na duracao total da amamentacao. Os autores concluiram que a succéao
de dedo claramente ndo estava relacionada aos efeitos negativos sobre o padrdo e a duracdo da
amamentacdo. Enquanto os possiveis efeitos negativos do uso de chupeta no padrao e duracao da
amamentacdo foram relacionados a frequéncia e seu uso ocasional ndo teve efeito negativo sobre
a duracao da amamentacéo. (20) Um estudo qualitativo com 23 mées mostrou que embora muitas
delas percebam beneficios no uso da chupeta, outras estdo retardando seu uso ou estdo cautelosas
guanto a sua implementacdo devido a preocupacBes com os efeitos potenciais sobre a
amamentacdo, dependéncia de chupeta ao longo prazo e efeitos sobre a denticdo. (21)

No entanto, a chupeta ndo preocupa apenas por esses motivos ja citados acima, mas
também pela associa¢do do seu uso com o QI das criangas e maiores riscos de infecccbes de

ouvido. Giugliani et al. (2021) encontraram forte associacdo entre uso intenso de chupeta até os 4



anos de idade e QI mais baixo aos 6 anos, enquanto Peixoto et al. (2020) relacionaram o uso de
chupeta com maior risco de infecc¢Bes de ouvido nas criangas.

Diante dessas informacdes ainda inconsistentes em relacdo ao uso da chupeta e com a
chegada da pandemia do COVID-19, torna-se interessante saber o quanto as pessoas buscam por
esse assunto na Internet ao longo dos anos e se o volume dessas buscas sofreu alteragcdo com esse
novo estilo de vida imposto as pressas. Desde o inicio de 2020, os pais se viram diante de uma
nova realidade: trabalhar em casa com a presenca dos filhos. E, para permitir a conciliacdo da
rotina de trabalho com a da familia, eles podem ter buscado informagGes na Internet sobre chupeta,
ja que a busca por informacdes de sadde online é uma realidade atualmente. Muitos individuos
inclusive assumem a responsabilidade por sua propria saude e os médicos ndo sdo mais 0s
detentores de conhecimentos. (1)

As tecnologias da informacdo e comunicacdo estdo evoluindo e se disseminando pelo
mundo, com atenc¢do especial a Internet, que esta sendo usada globalmente por milhdes de pessoas
diariamente para encontrar informacGes sobre saude e se tornando um recurso complementar de
informacdo nesse topico. A analise de tendéncias e padrfes coletivos na busca de informagdes
sobre condi¢cbes médicas e de salde ajudou a fornecer percepcbes sobre as necessidades de
informacao no nivel da populagéo. Para buscar entender esse comportamento digital surgiu entao,
a area interdisciplinar da “infodemiologia” para avaliar cientificamente a distribuicdo e 0s
determinantes da informacdo em midia eletrénica, com foco principal na Internet. Mas tem sido
considerado o objetivo final dos estudos infoedemiologicos informar a satde publica e as politicas
publicas. (1,11,25)

Junto com a abordagem infodemioldgica, a analise de consultas de motores de busca para
lancar luz sobre o status de vérias doencas e a analise de comportamentos de busca de informacgoes
de salde das pessoas ganharam popularidade crescente, especialmente durante os Gltimos 4-5 anos.
(11) Novas ferramentas estdo surgindo para facilitar a pesquisa em salde (6) e o crescente dominio
dos mecanismos de pesquisa do Google como interface principal de pesquisa significa que os
indices e outras ferramentas de design de sites podem estar perdendo importancia. (2)

Uma ferramenta que permite aos usuarios interagir com os dados de pesquisa da Internet é
0 Google Trends, um portal online gratuito e publicamente acessivel do Google Inc. O Google
Trends analisa uma parte dos trés bilhdes de pesquisas diarias da Pesquisa Google e fornece dados

sobre padrbes geoespaciais e temporais em volumes de pesquisa para termos especificados pelo



usuario. Por isso, seus dados vem sendo muito utilizados ultimamente para analisar os padroes de
comportamento da populacédo na Internet. (6)

Na Odontologia, existem estudos infodemioldgicos avaliando interesse nas buscas na
internet por termos odontoldgicos como dor de dente (39,40,12,42,43), cérie dentéria (43,12),
hipomineralizacdo de molares e incisivos (46, 47) e colar de ambar (48) para aliviar sintomas da
erupcao dos dentes deciduos. No entanto nenhum estudo avaliou o interesse nas buscas por chupeta
apesar do seu uso ser bem disseminado e existirem problemas dentérios e esqueléticos relacionados

a esse habito.



2. OBJETIVO

Devido as diferentes informacges sobre o uso de chupeta em bebés e a grande mudanga no
estilo de vida nos altimos dois anos devido a pandemia do COVID-19 os objetivos do presente
estudo foram analisar os dados de buscas sobre 0 tema “chupeta” na ferramenta Google Trends e
0 padrdo de comportamento dos usuarios que se interessam por esse assunto ao longo dos anos em
diferentes paises do mundo, elucidando a influéncia do COVID-19 nesse comportamento de busca
online de informacdes de saude. Uma vez que o aumento do uso da chupeta pode impactar no
futuro em maiores problemas de oclusdo em criancas e dificuldade em interromper esse habito,
por exemplo; se os profissionais de salde ja tiverem conhecimento dessa informacdo, poderao
estar melhor preparados para atender esses pacientes e orientar 0s pais ou responsaveis. Além
disso, como ha uma deficiéncia na comunicacao entre pacientes e profissionais, e isso motiva a
busca por informac@es de salde na internet, as autoridades de saude poderiam monitorar melhor
essas informacdes disponiveis para garantir a sua qualidade, enquanto os profissionais de saude
deveriam tentar dar mais atencdo as queixas dos seus pacientes e procurar esclarecer todas as suas

davidas.



3. ARTIGO

Essa dissertacdo de mestrado se apresenta na forma de um artigo escrito na lingua inglesa.



Analysis of Google users’ interests in information about pacifiers: an ecological digital study

Hagemann EL?, Cruvinel T2, Hoffelder LB?, Petersen RC?, Lotto M?, Aguirre PEA?, Rodrigues JA*

1School of Dentistry, Federal University of Rio Grande do Sul, UFRGS
2Bauru School of Dentistry, University of Sdo Paulo, USP.

Abstract

Background: Pacifier sucking is a very common non-nutritive habit during the first year of life, but this
recommendation is still controversial, and many parents use the internet search information to elucidate
their doubts about pacifier and its effects.

Aim: To determinate the trends of Google users from different countries in searching Web content about
pacifiers over the years, elucidating the influence of COVID-19 on this online health information seeking
behavior.

Methods: This longitudinal retrospective ecological digital study evaluated the pacifier-related
computational metadata from 22 countries using the Google Trends platform between January 2004 and
May 2021. The relative search volume (RSV) and the main queries performed by users were analyzed
guantitatively and qualitatively. P values < 0.05 were considered significant.

Results: In general, RSV curves were characterized by uptrends in most studied countries over the years,
without the influence of monthly or quarterly seasonality. The queries were frequently associated with a
desire for additional information with respect to different types of pacifiers and how to remove and make
them.

Conclusions: These findings indicate an increasing interest of Google users in pacifier-related topics in
different countries and the COVID-19 pandemic accentuated this habit in 5 observed countries: Australia,
Canada, France, Japan, and Romania.

Key words: pacifier, beliefs, health education, online health information, health habits

Introduction

Pacifier sucking is a very common and accepted non-nutritive habit during the first year of
life, as it decreases the risk of sudden infant death syndrome because its influences on autonomic
and cardiovascular control and helps to calm children and improve their psychological
development. (17) Sucking habits are associate with non-nutritive purposes being considered the
first step in the child development of self-regulation and ability to control emotions. (14, 15)

However, these habits can be deleterious because the learnt and repeated muscle contraction



patterns that often cause damage to the morphophysiology and functions of the stomatognathic
system and bone structures. It is noteworthy that they are risk factors for the development of oral
breathing and changes in masticatory and swallowing functions. The severity of the alterations is
directly related to the frequency, duration, and intensity of the habits, depending on the individual
predisposition conditioned by genetic factors. (8,3,9,10,17,18)

There are other potential risks of using pacifiers, such as the reduction of breastfeeding
(22); however, this association is supported by controversial outcomes. The findings of a Cochrane
systematic review showed that the use of pacifier by healthy infants did not significantly affect the
prevalence or duration of exclusive and partial breastfeeding until 4 months of age, independently
whether the habit started at birth or after lactation (24). The highest level of evidence does not
support an adverse relationship between pacifier use and breastfeeding duration or exclusivity. The
association between shortened duration of breastfeeding and pacifier reflects several other
complex factors, such as breastfeeding difficulties or intent to wean (35). In contrast, a meta-
analysis of observational studies found a positive association between the use of pacifier and the
interruption of exclusive breastfeeding, although it was not confirmed by the analysis of two
randomized controlled trials in the same study (23). Besides that, there is a cultural behavior in
which pacifier use is widely regarded as a positive habit and that mothers often strongly stimulated
the infants to accept it. Although few mothers openly admitted that pacifiers might shorten
breastfeeding, a considerable number of them effectively use pacifiers to get their infants off the
breast or to increase the interval between feedings (36,30,28). In this sense, the American Academy
of Pediatrics recommends the use of pacifiers, but only after the establishment of breastfeeding
(21), although evidence to assess the short-term breastfeeding difficulties faced by mothers and
long-term effect of pacifiers on infants' health is lacking (24). Also, in the late 1980s, the World
Health Organization and UNICEF adopted avoidance of pacifiers as one of the Ten Steps of
Successful Breastfeeding and the Step 9 states: “Give no artificial teats or pacifiers to breastfeeding
infants” (53). Many studies on sudden infant death syndrome, however, point to the pacifier as a
protective factor, so the American Academy of Pediatrics guidelines recommend the use of the
pacifier in infants at bedtime to reduce the risk of sudden infant death syndrome (SIDS). (52, 57,
30).

Information and communication technologies (ICTs) are evolving and spreading

worldwide by the Internet, containing health information that can be almost ubiquitously accessed



billions of users daily, through the application of search engine tools as Google Search (6). The
search activity of Google users generates Big Data that can be compiled and analyzed by Google
Trends, a free and publicly accessible online portal from Google Inc. It provides data about
geospatial and time patterns in search volumes for user-specified terms, i.e., it is quite helpful to
make researchers conscious of the patterns of population digital behaviors. Therefore, not
surprisingly, some infodemiological studies have already evaluated the interests of people about
dental topics, such as toothache (39,40,12,42,43), dental caries (43,12), early childhood caries (45),
molar incisor hypomineralization (46,47), and amber necklace (48). However, to the best of our
knowledge, there are no studies that elucidate the volume of Web searches on pacifier, although
its widespread use and negative biological consequences.

Indeed, there has been a shift in the role of the patient from passive recipient to active
consumer of health information and the most common reason is sheer curiosity (37,38). However,
the motivation to individuals with a higher education is due to a lack of enough information from
their doctors (38). Thus, it would be interesting to know the interest of Internet users about sucking
habits over the years, measuring the effect of the new lifestyle imposed by COVID-19 pandemic,
characterized by the homework and more time for and with family. Hypothetically, parents and
caregivers probably may have sought digital information to calm their children in working time,
e.g. to avoid unexpected interruptions during online meetings.

Regarding distinct recommendations of dental associations about the use of pacifiers by
babies, and the great lifestyle changes observed after the onset of COVID-19 pandemic, the aims
of this study were to determine the trends of Google users from different countries in searching
Web content about pacifiers over the years, elucidating the influence of COVID-19 on this online
health information seeking behavior. Once an increase in the pacifiers’ use can impact hereafter
on higher occlusion problems in children and difficulty in stopping this habit, for example, if the
health professionals are already aware of this information, they can be better prepared to treat these
patients and guide parents or relatives. In addition, since there is a deficiency in communication
between patients and professionals, and this motivates the search for health information on the
Internet by them, health authorities could better monitor this available information to guarantee
their quality while health professionals should try to pay more attention to their patients’

complaints and seek clarify all your doubts.



Materials and methods

Ethics
Since federal regulations consider that research using publicly available data does not involve
human subjects, the present study does not require institutional review board approval from the

blinded to peer review.

Study design

This longitudinal retrospective ecological digital study evaluated the pacifier-related
computational metadata from 22 countries using the Google Trends platform, as previously
described by Cruvinel et al. (2019), Lotto et al. (2019), Strieder et al. (2019), Aguirre et al. (2020),
Rizzato et al. (2021). The relative search volume (RSV) and the main queries performed by users

were analyzed quantitatively and qualitatively.

Countries selection

The countries were selected according to (a) at least 10 million inhabitants (61) more than 70% of
Internet penetration in 2021 (27), and (c) the sufficiency of data available on Google Trends. Thus,
a total of 22 countries were included in the analyses: Argentina (ARG), Australia (AUS), Belgium
(BEL), Brazil (BRA), Canada (CAN), Chile (CHL), France (FRA), Germany (GER), Indonesia
(IDN), Italy (ITA), Japan (JPN), Mexico (MEX), Netherlands (NLD), Poland (POL), Romania
(ROM), Saudi Arabia (SAU), Spain (ESP), Taiwan (TWN), Turkey (TUR), United Kingdom
(UK), United States (USA), and Venezuela (VEN).

Relative Search Volume (RSV)

The RSV is calculated regarding the proportion of a specific query in relation to all queries

performed by Google users on a weekly or monthly basis, normalized by the maximum value
found in a determined period (RSV = 100).



The metadata can be filtered by period, source, location, and category. On May 25, 2021, the
relative search volume (RSV) and the main queries performed by users were obtained by the
application of the following parameters: i) query: Pacifier (Topic), ii) timeframe: from January
2004 (first available data from Google Trends) to May 2021, and iii) categories and sources: all
categories and sources. The function "topic” represents an automatic algorithm developed by

Google Trends to summarize all queries related to an issue of interest.

Top queries

Google Trends also provides a list of the most popular queries used in each country to find
information associated with the topic of interest over time. In this sense, the main queries were
collected and translated into English, to characterize the specific interests of users and all non-

related dental queries were excluded from the original list.

Data Analysis

The metadata were analyzed with the Statistical Package for Social Science (version 21.0; SPSS,
Chicago, USA), as described below:

(i) Trends: the trends of time series for each country were analyzed by the autocorrelation (ACF)
and partial autocorrelation (PACF) plots. Also, the curves originated from autoregressive
integrated moving average (ARIMA) models were heuristically analyzed to observe their
variations over time.

(if) Seasonality: generalized additive models (GAM) were used to evaluate the influence of
seasonality, with a previous detrending of each long-term curve by its lag-1 difference and
subsequent application of generalized linear models, to evaluate the effect of monthly and
quarterly seasonality on time series.

(iii) Forecasting models: 12-month forecasts of RSV values for pacifier were constructed by
ARIMA models, which were chosen by the lowest values of normalized Bayesian information
criteria (Normalized BIC).

(iv) Analysis of the influence of COVID-19: The monthly percentage variations of RSV values
from 2018 to 2019, and from 2019 to 2020 were compared according to the normality and



homogeneity of data (Shapiro-Wilk and Levene tests), as follows: t-Student test (ARG, AUS, BEL,
CAN, CHL, GER, IDN, ITA, JPN, MEX, NLD, POL, SPN, TUR, UK, USA and VEN), and Mann-
Whitney U test (BRA, FRA, ROM, SAU and TWN).

For all analyses, P values < 0.05 were considered statistically significant.

Results
Search volume trends

The analysis of ACF and PACF did not demonstrate clear trends of curves for any country,
but the heuristic analysis of time series denoted a general increase of the interests in pacifier-related
information since 2004. There were noted 3 groups of RSV curves: 1) linear increase of RSV
values over time (USA, MEX, FRA, UK, POL, SAU, CAN, BEL and AUS), 2) sigmoid curve
(TWN, TUR, ITA, JPN, SPN, ARG, BRA, and GER), 3) without defined pattern (CHL, IDN,
ROM, NLD and VEN) (Figure 1).

FRANCE BRAZIL

Relative Search Volume

Relative Search Volume

1007

Relative Search Volume
Relative Search Volume

Figure 1. Predictive charts for pacifier-related interests of Google users from France, Turkey, Venezuela
and Chile. The curves of observed values (red lines), fit and forecast values (blue lines), and upper and
lower bound of confidence intervals (violet lines) are depicted from January 2004 through May 2021. Note

that RSV values presented after May 2021 (black line) represent 12-month predictive values.



Seasonality

The variation of means of monthly detrended RSV values is represented in a heat map
(Figure 2). According to GAM analysis, the results did not show significant effect of monthly or

quarterly seasonality on the interests of Google users.
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Figure 2. Heat map of monthly variation of predictive GAM values for pacifier in different
countries. The seasonality was estimated by fitting a generalized additive model (GAM) to
detrended Google Trends data (lag-1 difference).

Covid-19
A list of the 22 countries with data pre and pos COVID-19 pandemic is showed in Table

2. It was observed an increase in pacifier-related search since 2004 in all of them. Although, one
third had significative growth on pacifier-related search: AUS (p=0.028), CAN (p=0.003), FRA



(p=0.001), JPN (p=0.002) and ROM (p=0.036). From the five countries with rising searches four

of them are developed countries and Romania is in development.

Country Pre COVID-.19' Pos COVID-19 ' o
Mean Std deviation Mean Std deviation
Argentina 79.17 6.37 78.58 9.28 0.859
Australia® 9.33 15.67 0.028%
Belgium 9.22 2.66 12.50 3.61 0.142
Brazil? 12.79 12.21 0.840
Canada 71.58 9.32 83.33 7.50 0.003%
Chile 49.25 6.28 50.67 6.58 0.595
France 79.42 4.98 90.17 7.41 0.0014
Germany 90.75 5.94 88.67 6.24 0.411
Indonesia 37.08 3.63 39.83 4.22 0.101
Italy 74.67 8.46 73.17 7.60 0.652
Japan 70.25 4.25 76.58 4.68 0.0024
Mexico 69.33 6.29 73.83 7.02 0.112
Netherlands 51.08 6.24 45.58 9.77 0.115
Poland 80.25 11.32 80.00 6.97 0.949
Romania? 9.58 15.42 0.0434
Saudi Arabia 75.00 10.64 83.00 16.57 0.173
Spain 75.67 5.19 80.08 7.18 0.098
Taiwan? 12.42 12.58 0.954
Turkey 90.08 5.82 90.33 5.68 0.916
United Kingdom 87.67 5.60 85.58 8.02 0.469
United States 83.75 5.99 86.75 5.46 0.213
Venezuela 24.92 9.32 24.00 6.76 0.785

Table 1. Pacifier-related search before and after COVID-19 pandemic. Independent Samples Test.

2 Mann-Whitney Test

A Upper superscript letters indicate significant statistical differences.

Most popular queries

The list of most popular queries employed in each country is showed in Table 1. The
Google users from BRA, CAN, FRA, GER, IDN, JPN, MEX, NLD, SAU, SPN, TUR, VEN, and
USA usually searched the term “pacifier” associated with the word ‘baby’, while AUS and UK

users preferred the word ‘dummy’. In developing countries as BRA, ARG and VEN the query



‘how to make a pacifier’ is found among searches. Also, there is a concern about ‘how to erase’,
‘leave’, ‘quit’ and ‘remove’ pacifiers among Google users from ARG, CHL, ITA, MEX, TWN
and VEN. However, the only country where the users were interested in the relation between
pacifier and breastfeeding was USA. The users from JPN, ITA, ROM, MEX and USA were

worried about the relationship between pacifier and ‘teeth’, ‘dentition’ or ‘orthodontic pacifier’.

Table 2. Pacifier-related queries and their respective RSV for each country.

Queries RSV
Argentina Australia Belgium Brazil
Pacifier 100 Dummy 100 Pacifier 100 Pacifier 100
Pacifiers 51 Dummies 50 Pacifier 63 Pacifier 14
Pacifier 44 Pacifier 42 Nipple 32 Baby 10
pacifier
The 20 Baby dummy 40 Avent 23 Avent 8
pacifier
Avent 13 Baby 13 Bibi 20 Make 7
dummies pacifier
How to get 12 Bibs 11 Difrax 17 Avent 7
a pacifier pacifier
Avent 8 Baby pacifier 10 Bibs 15 How to 5
pacifiers make
pacifier
How to 8 Bibs dummies 10 Bibi pacifier 14 Baby 5
make a pacifier
pacifier
Baby 4 Newborn 9 Pacifier 13 Mam 5
shower dummy
Pacifier 3 Pacifiers 8 Pacifier with 13 Mam 4

holder name pacifier



Pacifier on
the neck

Newborn
pacifier

Pacifiers
for baby
shower

Pacifier

Baby with
pacifier

Pacifier
images

Fixed gear

Pacifier for
fruit

Leave the
pacifier

Pacifier
fixed
sprocket

How to
erase a
pacifier

Pacifiers
for babies

Cartoon
pacifiers

Pacifier
holder

Nuk

Avent

Dummy clips

Dummy clip

Tommee
tippee

Nuk dummies

Dummies for
babies

Avent
dummies

Gumdrop

Dummy chain

Happy baby
dummy

Baby bunting

Tommee
tippee dummy

Dummy for
newborn

Bibs pacifier

Pacifier clip

Avent
pacifier

Pacifier
My pacifier
Persolanized

pacifier

Suavinex
Suavinex
pacifier

Dreambaby

Persolanized
pacifier

Pacifier

Pacifier mom

Pacifier bibs

12

10

9

7

Car pacifier

Pacifier

Baby bottle

Pacifier for
baby

Pacifier
holder

Silicone
pacifier

Nuk

Battery
pacifier

Handle
pacifier

Pacifier clip

Nuk pacifier

Silicone
pacifier

Newborn
pacifier

Pacifier
nipple

N



Pacifier 2 Cherry 3 Kuka 2
drawing dummy
Canada Chile France Germany
Pacifier 100 Pacifier 100 Nipple 100 Dummy 100
Pacifier baby 26 Pacifiers 39 Pacifier 41 Baby 22
Pacifiers 22 Pacifier 24 Nipple 34  Pacifier baby 17
Pacifier 14 Avent 9 Baby 19 Mam 10
Newborn 8 Avent pacifier 6 Mam 19 Teat 9
pacifier
Avent 7 Pacifier Dr 4 Baby nipple 16 Pacifier
Marinov mam
Nipple 7 Pacifier 4 Baby bottle 15 Avent
Nuk 5 Newborn 4 Avent 12 Avent
pacifier pacifier
Avent 4 Pacifier for you 4 Mam nipple 11 Nuk
pacifier
Best pacifier 4 Avent pacifiers 3 Bottle nipple 11  Nuk pacifier
Dummy 4 Mam pacifier 3 Pacifier clip 9 Bite ring
Pacifier clip 4 How to erase a 3 Teats 8 Pacifier with
pacifier name
Soothie 4 Pacifier holder 2 Pacifier 8 From when
pacifier
Mam 3 Mam pacifiers 2 Pacifier avent 8 Pacifier
Nuk pacifier 3 Iron pacifier 2 Nuk 7 Weaning of
pacifiers
Pacifier clips 3 Baby pacifier 2 Baby pacifier 7 Pacifier dm
Soothie 3 Iron pacifier 2 Dodie 7 Test pacifier

pacifier



Soothers 3 How to get a 2 Baby pacifier 7 Pacifier 3
pacifier chain
Mam pacifier 2 Pacifier pigeon 2 Mam pacifier 5 Baby with 2
pacifier
Gumdrop 2 Pacifier drawing 1 Personalized 5 Pacifier bibs 2
pacifier pacifier
Baby pacifier 2 Fruit pacifier 1 Pacifiers 5 Latex 2
pacifier
Bibs pacifier 2 Nuk pacifier 4 Nip pacifier 2
Avent nipple 2 Pacifier clip 3 Rossmann 1
pacifier
Mam baby 3 Baby bite 1
bottle ring
Pacifier clip 3 Philipsavent 1
Indonesia Italy Japan Mexico
Pacifier 100 Pacifier 100 Baby 100 Pacifier 100
Baby pacifier 50 The pacifier 20  Pacifier baby 100 Pacifier 25
Milk pacifier 15 Mam 8 Newborn 79  The pacifier 22
pacifier
Pigeon pacifier 12 Chicco 7 newborn 76 Pacifiers 14
baby
Pigeon 12 Pacifier mam 7  Pacifier kelp 58 Baby 9
pacifier
Pacifier price 9 Pacifie chicco 6  Pacifier from 53 Pacifier 8
when
Pacifier 9 Remove pacifier 4 Pacifier 24 Pacifier for 8
holder baby
Baby milk 8 Avent 4 Finger 22 Pacifier 7
pacifier pacifier



Baby pacifier
bottle

Cat pacifier

Avent pacifier

Huki pacifier

Baby pacifier
prices

Bottle of milk

Pigeon baby
pacifiers

Newborn
pacifier

Nice baby

pacifier

Pacifier image

Fruit pacifier
Baby cat
pacifier
Pacifier tug
baby

Philips pacifier

Pacifier is

Remove the
pacifier
Newborn pacifier
Pacifiers
Baby bottle

Avent pacifier

Pacifier holder

Soother

Pacifier chain

Pacifiers

Pacifier naples

Pacifier

Silicone pacifier

How to take off
the pacifier

Nuk

Pacifier with name

Pacifier how
long

Finger
sucking

Pacifier
recommended

Nuuk

Pacifier nuuk

Pacifier

Pacifier sleep

Dummy

Sleeping
pacifier

Pacifier
dentition

Pacifier
pigeon

Pacifier
disinfection

Pacifier 1
month

Feeding
bottle

Pigeon

21

21

20

20

18

17

16

15

15

15

14

14

13

Avent

The pacifier

Newborn
pacifier

Avent
pacifier

Pacifiers

Baby shower

Baby bottle

Pacifier for
newborn

How to
remove
pacifier

How to
remove a
pacifier

Orthodontic
pacifier

Pacifier in
english
How to

remove
pacifiers

Pacifiers on
the neck



Baby pacifier 2 Pacifier teeth 1 Nuk 12
size
Baby fruit 2 Sterilize pacifier 1 Nuk pacifier 12
pacifier
Netherlands Poland Romania Saudi Arabia
Pacifier 100  Soother pacifier 100 Pacifier 100 Pacifier 100
Teat 32 Teat 97 Pacifiers 47 Pacifier 58
Pacifier 23 Pacifiers 42 Nipple 31 For a 45
pacifier
Avent 19 Avent 18 Avent 31 Pacifier 33
Pacifier baby 18 Hit 13 Avent 12 Children's 31
pacifiers pacifiers
Pacifier avent 16 Avent pacifier 11 Avent nipple 9 Baby 25
pacifier
Avent pacifier 15 Avent pacifiers 9 Pacifier 9 Avent 19
pacifier
Difrax 14 Lovi pacifier 9 Avent 8 Pigeon 10
pacifier pacifier
Difrax pacifier 12 Nuk 8  Pacifier chain 7 Pigeon 9
pacifier
Pacifier bibi 12 Lovi pacifiers 6  Nuk pacifier 5 Pacifier 8
Bibi 11  Pacifier pendant 6  Fruit pacifier 4 Avent 8
pacifier
Pacifiers 10 Bibs 6  Nuk pacifier 4 Baby 8
pacifier
Bibs pacifiers 8 Bottle nipple 6  Philips avent 4 Children's 8
pacifiers
Dr 8 Pacifier bibs 5 Pacifier the 4 Pacifier for 7
brownpacifiers baby infants



Nipple baby 7 Nuk pacifier 5 Newborn 4 Baby 5
pacifiers pacifier
Weaning 6 Canpol 5 Baby bottle 4 Event 5
pacifier
Avent nipple 6 Bottle teats 5 Custom 4 Baby 4
pacifiers pacifiers
Difrax nipple 4 A pacifier for a 4 Baby tea 4 The bets 2
newborn baby pacifier for
newborns
Prenatal 4 Tommee tippee 4 Orthodontic 3 Event 2
pacifier pacifier
Pacifier with 3 Canpol pacifier 4 Funny 2
name pacifiers
Bibs nipple 3 Avent bottles 3 Pacifier the 2
newborn
Bibi nipple 3 Mam pacifier 3 Bibs pacifier 2
Dr brown 3 Tommee tippee 3 Avent natural 2
nipple pacifier nipple
Philips avent 3 Baby pacifiers 3
pacifier
Nuk pacifier 3 Skid 3
Spain Taiwan Turkey United Kingdom
Pacifier 100 Nipple 100 Pacifier 100 Dummy 100
Pacifiers 67 Vanilla pacifier 14 Avent 20 Dummies 41
The pacifier 15 Pigeon 11 Baby 18 Dummy 30
baby
Baby pacifier 14 Pigeon pacifier 11 Avent 17 Pacifier 23
pacifier
Personalized 11 Pacifier 10 Baby pacifier 12 Mam 10

pacifiers



Suavinex

Babys

Baby pacifiers

Suavinex
pacifiers

Suavinex
pacifier

Nuk

Silicone
pacifier

Mam

My pacifier

Pacifier

Remove
pacifier

Pacifiers with
name
Avent

Tous

Tutete

10

Baby bottle

Baby pacifier

Nipple head

Little lion pacifier

Little lion king

Newborn pacifier

Pacifier chain

Recommended

pacifiers

Quit pacifiers

Pacifier

Nuk pacifier

Pacifier

disinfection

Nuk

Pigeon feeding

bottle

Avent

(o]

Baby bottle
Philips
Dummy
chain
Philips avent
Philips
pacifier

Philips avent
pacifier

Chicco

Rubber

Nuk

Chicco
pacifier

Nuk pacifier

Rubber
pacifier

Baby bottle
teat

Baby bottle
avent

Pacifier
models

10

8

Dummy
clips

Baby
dummies

Tommee
tippee

Dummy clip

Mam
dummies

Pacifier baby

Babies
dummies

Dummy for
baby

Pacifiers

Tommee
tippee
dummies

Nuk

Personalised
dummy

Mam
dummy

Baby with
dummy

Dummies for
babies



Baby bottles 3 Eugenic pacifier 3
Newborn 3 Eugenic 3
pacifier
Chicco 3 Avent pacifier 2
Baby bottle 3 Dummy 2
Nuk pacifier 2 Pacifier 2
United States Venezuela
Pacifier 100 Pacifier 100
Pacifiers 25 Pacifiers 25
Baby pacifier 24 Pacifier 19
Baby pacifiers 5 Baby pacifier 10
Newborn 5 Pacifier 9
pacifier
Mam 5 How to make a 7
pacifier
My pacifier 4  Howtoremovea 7
pacifier
Best pacifier 4 How to erase a 4
pacifier
Mam pacifier 4 How to make 3
pacifiers
Pacifier use 4 How do you 2
remove a pacifier
Nuk 4

Named
pacifier

Soothie
pacifier

Baby
pacifiers

Newborn
pacifier

Gold pacifier

N

Nuk
dummies

Tommee
tippee
dummy

Avent
dummies

Newborn
dummies

Dummy
steriliser



Pacifier for 4
baby

Soothie pacifier 3
Pacifier clip 3
Avent 3

Nuk pacifier 3

Baby with 3
pacifier
Dummy 3

Avent pacifier 3
Pacifier clips 2
Pacifier holder 2
Pacifier mouth 2
Best pacifiers 2
Teeth pacifier 2

Breastfeeding 2
pacifier

Discussion

The presented study indicates an increase of interests on the Internet users on pacifiers’
information since 2004, without the influence of monthly or quarterly seasonality and with
significant impact of COVID-19 pandemic at five countries (between March 2020 to May 2021).
The time series showed two patterns characterized by (a) linear increase of RSV values and (b)
sigmoid curve; the other countries without defined pattern are included in a third group (c) without
pattern of RSV values. In most cases, the Internet was used for searching about baby pacifiers,
brands, and types. In a few countries, it was also detected interests in how to remove the sucking

habit or concerns on dentition development.



Since 2004 pacifier-related searches increased independently of the development country
level. The group (a) with linear increase volume of Internet-based searches was composed by
77.8% developed countries, except for Mexico and Saudi Arabia, whilst in the sigmoid ascendent
curve group (b), we observed a higher percentual of developing countries, 27.5%, such as Brazil,
Argentina, and Turkey. Those countries enhanced their searches in 2015 what can be explained by
the growth on Internet access. Between 2005 and 2015 the Brazilian percentage of households
with connection dropped from 13.6% to 58.3%. Argentina had the highest rate in 2015 (68%) and
Turkey 53.7%. However, the internet penetration in households in developed countries was around
80% in 2015. Since this year the Internet penetration at these countries raised to 75%, 80% and
77.7% respectively in January 2021 (7). The third group (c) without curve pattern is composed by
five countries, where 80% are countries under development, except for Netherlands.

Australia, Canada, and France showed increase on their pacifier-related searches since the
beginning of COVID-19 pandemic and all of them belong to the same group (a). A Canadian trial
reports up to 84% of infants use pacifier at least for some time (54) and this number can be justify
once we can observe the RSV linear growth pattern since 2004 and the increase of internet searches
with the pandemic arrival. Also, some studies suggested that use of pacifier are common between
Australian mothers, from a group of 670 studied women’s, 79% of them had introduced the pacifier
(49). Similarly, in other population-based Australian study, 202 mother-infant pairs reported the
use of pacifiers in 53.1% of the sample (56). Those two countries are famous for their immigration
rates, most of them coming from United Kingdom, China, and India for both countries. Also,
Australia has a great number of immigrants coming from New Zeeland.

Currently, it is unknown the reasons behind the use of pacifiers, and whether they have
become a cultural norm. The poor compliance in intervention studies suggested that the use of
pacifiers is firmly entrenched in some cultures and that the reasons why mothers use pacifiers
needs to be investigated and better understood to design effective interventions to reduce pacifier
use (49). The reportedly wide variation in the use of a pacifier between different countries suggests
that women from other cultures can use other methods that do not involve the use of a pacifier to
effectively soothe their infant, for example, on this study, Turkish and Moroccan mothers
frequently admonished, slapped, and shook their infant in response to crying (50). A recent study
from Saudi Arabia showed that 40% of the children with mean age of 28.2 months had the pacifier

use habit, it is the lowest prevalence founded among all observed countries (55). Perhaps



punishment is a common child rearing practice with young children in those cultural groups and
can explain why their pacifier-related searches did not change with the COVID-19.

The findings of a multicenter study which reported a widespread difference between
countries in the prevalence of pacifier use indicated that Japan had low rates of pacifier use and
high rates of exclusive breastfeeding, whereas Italy had higher rates of pacifier use but more
variable rates of breastfeeding (50). However, our findings showed different results from Japan
and ltaly, the first one enhanced the pacifier-related searches since the beginning of COVID-19
(p=0,002) while the second one decreased the search, even though it was not significant.

As well the prevalence of dummy use during the first year of life was approximately 55%
at the Netherlands (57). At Spain 43% of children over 24 months of age still used a pacifier during
sleep (41) and the overall prevalence of pacifier use in an investigation in Spain was 72.46% (28).
In the United States, a study conducted on African American women revealed that 72.3% of
mothers gave pacifiers to their children (30). An England novel showed that 36% of the children
without exclusive breastfeeding at discharge had the pacifier use while 63.6% had exclusive
breastfeeding at discharge and used pacifier to corroborate the other findings (58). All these data
show that there is a high demand for pacifier use and we must know why mothers choose to
introduce this habit on their children.

Maternal age less than 20, household income less than 15,000 PKR, and primiparity
constituted the socioeconomic factors significantly related to the use of pacifiers. Women younger
than 20 may be inexperienced, newer to motherhood, and more easily impressionable by parenting
suggestions passed around them. Therefore, they may feel overwhelmed by the new
responsibilities of motherhood or may not be able to adequately weigh the pros and cons of pacifier
use. Pacifiers can relieve younger mothers for some time enabling them to perform all the
necessary tasks and duties. (28) Also, Feldens et al. (2013) examined 375 Brazilian women and
noted that those women who reported moderate-to-severe depressive symptoms at 12 months
postpartum were 40% more likely to use a pacifier in the first year than other women in the sample
(44).

A study reported that mothers with a minimal education level were more likely to give their
child a pacifier in comparison to mothers with a higher degree. Another study reported a significant
effect of maternal education on the age of pacifier withdrawal. The study concluded that higher

the maternal education younger the age of pacifier withdrawal. Furthermore, the frequency of



dental visits influenced the relationship between maternal education and age of pacifier withdrawal
(55). Also, the non-attendance of the mother at antenatal education classes was associated with a
lower proportion initiating breastfeeding. This finding is supported by other studies (15,16)
suggesting that duration of breastfeeding is also associated with lack of antenatal care. This may
indicate that a lack of mothercraft knowledge influences breastfeeding or may reflect the maternal
attitude to health issues (58).

The health education is an important matter to guide and inform the population about the
health-related issues. Many professionals are involved to promote correct information about
different health-related topics (e.g., doctors, dentists, nurses, social workers). These professionals
can develop, promote, implement, and evaluate strategies to improve the population health and
decrease the prevalence of many problems by providing information and guiding people to make
better decisions. As we can see in our study, the educational level is directly related to the
prevalence of pacifier use, but the key points are the knowledge of risks and benefits of this habit
and when it should be removed to prevent deleterious effects. Those information are crucial once
impact on children’s development and can be easily solved providing health education to the
population.

Only five countries had demonstrated queries related to concerns on the negative effects of
pacifier on craniofacial complex and just USA had users interested in the relationship between
pacifier and breastfeeding. This low demand for the effects of pacifiers on babies' teeth may
indicate that parents and guardians are unaware that pacifiers can cause dental malocclusions.
Meanwhile, the concern to remove this accessory is more common, demonstrating that these users
know the need to cease this habit in children. We can notice that most countries (60%) that
presented searches on the relationship between pacifiers and negative craniofacial effects are
developed countries. However, among this group they represent just 23% of the developed
countries. It is possible that those data came from their great education level and the higher
population health information. Also, health professionals are concerned about the impact of the
pacifier habit in the breastfeeding duration, but the users don’t even seem to have this knowledge
once there is just one country where this relationship was searched (USA).

Although, there are searches for how to remove the pacifier from children and parents
seems to be aware that they need to take action to stop this habit, there are no online interest in
finding the recommended age to start this process. Perhaps because orthodontic pacifiers are very

popular today on the internet, which is source of information to the self-resolution of many



problems, and they are recommended by digital influencers, vendors, and laypersons with market
interests parents feel less guilty about introduce it to their children’s routine and do not worry so
much about the problems it can cause if this habit perpetuates over the years. However, there is no
scientific evidence to support the use of orthodontic pacifier in averting malocclusions, but it is
important to educate and inform parents about the maximum age to remove this habit, because this
attitude can help and prevent malocclusion and orofacial problems as we know. (62)

In Argentina, Chile, Indonesia and Romania, people were interested in fruit pacifiers,
frequently used in the introduction of solid food to babies. Parents are very afraid that their children
will choke on food due to the different textures presented to them. However, there is no evidence
that a fruit feeder provides any additional safety against choking on foods. In fact, there is a gap
in scientific research establishing the overall safety of such devices for feeding infants and young
children. (29)

The use of behavior data online expands the understanding of health information and needs
to be disseminated, so the researchers can better understand the trends in the Internet search for
health information and in health research (32,33). The rhythmic clear and robust patterns and
variations of the Google Trends RSVs can be identifiable and serve to manage health actions at
local level, allowing to track temporal variations of behaviors, providing an alternative to predict
data health-related behaviors. (34)

This novel approach presents some limitations that need to be considered to the results
interpretation. First, it is the lack of methodological standardization, although the infodemiology
is a promising research tool in the field of collective behavior. Second, the Google Trends data, as
it is the only search engine that offers real-time, public accessible data analysis and allows the
publication of similar surveys. Third, and most important, is the person who performed the search,
as it is impossible to affirm who did it (parents, relatives, health professionals, etc.). Also, it is
impossible to know if they were directly interested in introducing the pacifier to their babies or

children.

Conclusion

In conclusion, the interests of Google users on pacifiers are increasingly popular at most
countries over time and these findings indicate that parents need more information and guidance

about pacifiers’ use such as: frequency and duration of this habit and mainly the maximum age to



remove it. Also, the COVID-19 did not influence as much we can imagine the online health

information seeking behavior, whereas there is an increase on pacifier-related search since 2004

and 22,7% of all 22 observed countries had a significative enhance on that quest.
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3. CONSIDERACOES FINAIS

As buscas online por informac@es de satde ndo sdo recentes e, desde que a populacéo teve
acesso a internet, esse habito se tornou cada vez mais frequente. Nos paises desenvolvidos 0s
usuarios tiveram contato com essa ferramenta antes dos demais, mas, hoje em dia, esse ja se tornou
um hébito mundial. Dessa forma, muitos leigos buscam informacdes de saude na internet com o
intuito de curar doencas, procurar medicamentos, tratamentos e até diagnosticos sem a orientagdo
de um profissional capacitado. Por isso, precisamos refletir sobre a qualidade dessa informagao
disponivel e por qué os pacientes buscam tantas respostas em fontes nédo tdo seguras quanto o
profissional de saude. Acreditdvamos que a pandemia do COVID-19 aumentaria as buscas pelo
termo chupeta, j& que os pais e responsaveis precisavam trabalhar em casa dividindo esse ambiente
com seus filhos. No entanto, o aumento significativo nas buscas ap6s o inicio da pandemia sé foi
encontrado em alguns paises. Mais estudos com o intuito de explicar quais os principais temas
buscados e porque 0s pacientes realizam essa busca online por informacéo de salde devem ser
feitos para orientar as autoridades, fiscalizar esses dados disponiveis na internet e preparar 0s

profissionais de salde para esclarecer os questionamentos dos seus pacientes.
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