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Purpose: To assess Google Trends (GT) search behavior regarding orofacial pain (OFP)
and headaches.

Methods: GT scores for OFP and headache specialists between February 2013 and Decem-
ber 2022 were analyzed. Statistical tests such as Poisson regression analyses, mean differ-
ences, and Cohen’s D were used to assess the score change over time.

Results: The top three search words for OFP specialists were “temporomandibular joint
(TMJ) specialist,” “TMJ doctor,” and “TMJ dentist,” whereas the top three search words
for headache specialists were “Headache specialist,” “Headache doctor,” and “Migraine
specialist.” Here, TMJ is temporomandibular joint. The GT scores for OFP specialists in-
creased significantly (p<0.05) for all years except 2017, with the highest mean difference
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INTRODUCTION

On March 31, 2020, the National Commission on Recog-
nition of the Dental Specialties and Certifying Boards in the
United States recognized orofacial pain (OFP) as the 12th
specialty in dentistry. This indicated that the discipline en-
compasses the diagnosis, management, and treatment of
pain disorders of the jaw, mouth, face, head, and neck. The
OFP specialty is dedicated to understanding these disor-
der’s underlying pathophysiology, etiology, prevention, and
treatment and improving access to interdisciplinary patient
care [1].

An expected impact of this recognition is public aware-
ness of the existence of a body of professionals with the

knowledge and skills to treat non-odontogenic pain. OFP

in 2020. The scores for headache specialists showed similar trends but gradually.

Conclusions: The interest in OFP and headache specialists expressed by Google searches
has increased over the years. More awareness is needed regarding the OFP scope of prac-
tice, and the use of GT may serve as an indicator.
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discipline expands the profession of dentistry and supports
its role in the evolving field of pain management and sci-
ence. A study [2] described the emergence of specialties in
science as a sign of success because the discipline has ma-
tured, expanded its knowledge base, and established public
legitimacy.

A challenge of any newly recognized discipline is gener-
ating awareness regarding its scope of practice for provid-
ers, patients, and the public. In 2015, Velji published guide-
lines for improving awareness regarding global oral health
from a provider perspective, which can serve as a reference
for new specialties: (1) acceptance of the discipline as a hu-
man right, (2) recognition and acknowledgment of the po-
tential contribution, (3) and generation of academic curri-

cula [3]. However, generating awareness among the public
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and potential patients expands the health science by de-
manding more specific care for conditions related to the
field.

A newly recognized specialty does not mean that the dis-
eases are new, but rather that the body of knowledge and
potential therapies have expanded or are better understood.
An example of such evolution is the group of conditions
known as temporomandibular disorders (TMD), which are
often mislabeled as a patient having “TMJ” [4], which might
show in public searches for care. Gross et al. [5] suggested
that to foster a change in beliefs and behaviors about clini-
cal conditions, a combination of strategies, such as law
and legislation and public education, is needed. To strate-
gize communication with the public and create educational
campaigns, a clear understanding of public needs and ac-
tual knowledge is required.

Conducting a web search on health-related information
is a frequent behavior on the internet. Analyzing the trends
on such searches is a valuable strategy for understanding
the information-seeking behavior of the population on spe-
cific conditions or medical/dental specialties [6]. Google
Trends (GT) has proven to be a novel tool for analyzing the
level of public interest in a medical field, including diseases
and therapeutic options [7,8]. The GT methodology provides
analysis occurring in seconds that mine complex metadata
sets, measuring the popularity of a search term at a giv-
en time, calculated as relative search volume (RSV) [9,10].
Although GT indirectly measures awareness, it can be used
to infer interest in a particular topic. The public search for a
particular term indicates that they are interested in or curi-
ous about the topic related to that term, which could mean
that they are already aware of the topic, want to learn
more, or are just starting to become aware of it.

Heister et al. [11] used GT to evaluate patient and public
awareness of a specific discipline (Interventional Radiology),
assessing the relative online interest in the subject com-
pared with two other disciplines in a geographic region
across time, identifying peaks of interest in a seasonal pat-
tern, but mainly, a general lack of awareness for the ana-
lyzed specialty. In a study to assess the association between
public health programs and interest in oral cancer on the
internet, the researchers identified an increased popularity

of the specific terms over a defined period, confirming the
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use of GT as an RSV database [12].

Although GT has been previously used to assess pain-re-
lated internet searches, no study has evaluated OFP [13,14].
Being the newest dental specialty, it is important to assess
the public’s awareness and interest in OFP and compare it
with a relevant specialty. Therefore, this study aimed to:
(i) identify the Google search terms used to search for OFP
specialists, (ii) assess the annual change in these keywords’
search frequency on GT, and (iii) compare OFP specialists’

search findings with those of headache specialists.

MATERIALS AND METHODS

1. Data Acquisition

GT (https://trends.google.com/) was used to obtain us-
ers’ search data pertaining to their interest in nearby OFP or
headache specialists between February 2013 and December
2022. GT normalizes search volumes for a specific keyword,
leading to a scale of 0-100. Each point on that scale rep-
resents the relative popularity of a particular search term
compared with the other searches on Google in the same
location and time frame. Trends also exclude terms with
low search volumes, repetitive searches from the same user,
and queries with special characters [15]. This study follows
a modified protocol proposed by Mavraganivi and Ochoa
by retrieving data from the “explore” feature using pre-
defined terms, regions, and periods [16]. The search data
were downloaded as a Microsoft Excel file and analyzed.

The keywords shown in Table 1 were entered into the
search bar separately, and the resulting trend graphs were

compared. The choice of search queries was aided using

Table 1. Keywords used in Google Trends search

Orofacial pain Headache

Orofacial pain specialist near me
Orofacial pain doctor near me
Orofacial pain dentist near me
TMJ specialist near me®

TMJ doctor near me®

TMJ dentist near me?

TMJ clinic near me

Jaw doctor near me

Jaw specialist near me

Headache specialist near me?
Headache doctor near me?
Headache clinic near me
Migraine specialist near me®
Migraine doctor near me
Migraine clinic near me

TMJ, temporomandibular joint.
2Used in final search combined using “+”.
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the “Related Queries” section generated using GT. This sec-
tion shows similar search keywords entered by users who
searched for a particular term. These suggestions were re-
entered into the search bar and compared. The top three
keywords for each specialty were selected and combined
into one search query using the “+” sign. The rationale for
choosing three terms for combination is to reduce noise in-
troduction into the data and because GT limits the number
of queries that can be combined into one query. The filters
“Worldwide,” “All Categories,” and “Web Search” were used
for all searches. The phrase “near me” was included in all
search keywords to target the interest in nearby specialists
rather than the interest in general information about the
specialty.

To avoid bias, the period during which the coronavi-
rus disease (COVID-19) emerged was determined using the
surge in Google searches for “COVID” and “COVID-19.” This
period was analyzed separately.

2. Statistical Analysis

Poisson regression analyses were used to assess the mag-
nitude of change in Google Trends Scores (GTS) for OFP
and headache specialists between 2013 and 2022. The qua-
si-likelihood approach was used to adjust for data over-
dispersion, where the variance is higher than the mean
[3,17]. In this study, the evidence scale was used to adjust
for overdispersion. This approach leads to wider confidence

intervals and more conservative p-values than traditional

Poisson regression. Rate ratios (RR) and 95% confidence in-
tervals (95% CI) were estimated.

The chi-square test was used to test the statistical signifi-
cance of the estimated RRs (0=0.05). The mean differences
(m) in GTS between the years under study and their cor-
responding Cohen’s D (d) were calculated. Cohen’s D was
used as a standardized measure of difference for compari-
sons over the years. All statistical analyses were conducted
using the SAS software package (version 9.4; SAS Institute).

RESULTS

The top three search words, as per GT, indicating the in-
terest in nearby OFP specialists were “TMJ specialist near
me,” “TMJ doctor near me,” and “TMJ dentist near me,”
whereas those for headache specialists were “Headache spe-

” @

cialist near me,” “Headache doctor near me,” and “Migraine
specialist near me.” The time frame related to the spike in
SARS-CoV-2 pandemic (COVID-19) searches was between
March and May 2020. However, searches on the topic start-
ed as early as January 2020. Therefore, the period from
January to May 2020 was analyzed separately from the
year 2020 and was referred to as “COVID.”

The data extracted from GT were visualized in a line
graph, as shown in Fig. 1. It was initially observed that the
interest in nearby specialists in both fields increased pro-
gressively over the years. It was also noticed that after the

abrupt decline in searches for both specialties during the
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Fig. 1. Google Trends. OFP, orofacial pain; COVID-19, coronavirus disease.
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first wave of COVID-19, interest spiked again at higher Fig. 2 and 3 illustrate the annual distributions of GTS for
magnitudes than before the pandemic, particularly for OFP OFP and headache specialists yearly. This analysis showed
specialists. that OFP scores increased most substantially in 2020 after

Table 2 demonstrates that for eight of the nine years as- the first wave of COVID-19 compared with 2019 (m=30.05,

sessed, GTS for OFP specialists increased by 25%-186%. d=3.978). This was followed by GTS growth between 2017
This increase was significant (p<0.05) for all years except and 2018 (m=17.04, d=2.259). Conversely, the highest GTS
2017 (RR=0.25, 95% CI=-0.11-0.62, p=0.176). Although growth for headache specialists was in 2017 (m=11.42,
GTS declined during COVID and 2022, this decline was not d=2.064), followed by 2018 (m=11.83, d=1.891).

significant. Similar findings were demonstrated for head-

ache specialists. Scores increased significantly for seven DISCUSSION

years but remained almost unchanged in 2015 (RR=0.02,

95% CI=-0.63-0.67, p=0.956). During COVID and 2022, Studies on other conditions (osteoarthritis and irritable
GTS dropped slightly but insignificantly. bowel syndrome) have shown that the use of GT to measure

Table 2. Poisson regression analysis assessing the annual change in the average Google Trends Scores of OFP and headache specialists
between 2013 and 2022

OFP specialists Headache specialists
Year

RR 95% Cl p-value RR 95% Cl p-value
2014 vs. 2013 1.86 0.33-3.39 0.017 2.52 0.76-4.27 0.005
2015 vs. 2014 0.74 0.08-1.39 0.029 0.02 —0.63-0.67 0.956
2016 vs. 2015 0.61 0.15-1.08 0.010 0.56 -0.02-1.13 0.057
2017 vs. 2016 0.25 -0.11-0.62 0.176 0.89 0.48-1.30 <0.0001
2018 vs. 2017 0.71 0.41-1.01 <0.0001 0.48 0.19-0.76 0.001
2019 vs. 2018 0.27 0.04-0.50 0.019 0.24 0.00-0.47 0.046
COVID? vs. 2019 -0.04 -0.26-0.172 0.689 -0.16 —-0.46-0.14 0.216
2020° vs. 2019 0.58 0.37-0.78 <0.0001 0.15 —0.09-0.40 0.032
2021 vs. 2020 0.22 0.04-0.40 0.014 0.23 0.01-0.46 0.045
2022 vs. 2021 -0.14 —0.29-0.01 0.058 -0.11 —0.30-0.07 0.228

OFP, orofacial pain; RR, rate ratios; Cl, confidence intervals; COVID, coronavirus disease.
®January-May 2020.
®June-December 2020.
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Fig. 2. Box Plot of orofacial pain GT Scores by year. OFP, orofacial Fig. 3. Box Plot of headache GT Scores by year. GT, Goggle Trends;
pain; GT, Goggle Trends; COVID, coronavirus disease. COVID, coronavirus disease.
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public interest is a feasible strategy, and helps to identify
increased awareness and strategize decision-making pro-
cesses [9,18]. GT by itself may be insufficient to measure
awareness comprehensively; however, it is a tool that can
provide some insights into consumer behavior and trends.
Other metrics and research methods, such as surveys, focus
groups, and social media analytics, can also be used to ob-
tain a more complete picture of consumer awareness. The
presented data provide insight into GT use for understand-
ing the search for care in OFP and elucidate the keywords
the public is more familiar with when looking for a provid-
er for TMD and headaches.

Our findings suggest that the public’s synonym for an
OFP specialist is “TMJ specialist” with the acronym “TMJ”
included in the top three searches for OFP providers. This
shows the limited awareness of the general population
about the discipline and its scope of practice. The American
Academy of Orofacial Pain described the specialty’s role as
“diagnosis, management, and treatment of pain disorders of
the jaw, mouth, face, head, and neck” [19]. With this wider
perspective, OFP specialists manage a broad spectrum of
conditions, including but not limited to TMJ dysfunction.
Previous studies have shown a limited understanding of
TMD among the general population [20,21]. Although the
public’s searches for a headache specialist included the term
“Migraine specialist,” two of the three top search terms in-
cluded the word “Headache,” which is the specialty’s most
inclusive term.

The recognition of a growing discipline as a new spe-
cialty has been described as having a heightened awareness
and an interest in the medical profession; however, there
is no analysis of the public impact and awareness of the
newly recognized field in most of the available publications
[22]. Zenilman [23] provided an example of how the need
for care may explain why patients and governing bodies
expect the recognition of a field when addressing the fact
that having specialized surgeons would provide better care
to patients requiring breast surgery. Having experts dealing
with conditions such as OFP and headaches will simultane-
ously provide a more targeted diagnosis and treatment and
offer practicing clinicians a source for consultations and
referrals.

Furthermore, our analysis revealed an abrupt spike in

the GT scores for OFP specialists immediately after the first
wave of COVID-19. This agrees with previous reports show-
ing an increased prevalence or worsening of TMD symp-
toms during the pandemic [24,25]. This progression has
been related to stress, anxiety, and confinement during the
lockdown [26]. The increase in the number of OFP patients
or the exacerbation of pre-existing symptoms could ex-
plain the sudden increase in specialized care interest. This
boost continued in the following year (i.e., 2021) before de-
clining in 2022, when the pandemic started fading. A simi-
lar pattern could be seen for headache specialists but more
gradually.

To the best of our knowledge, this is the first study to as-
sess search trends associated with OFP. This is also the only
study investigating GT searches related to the interest in
nearby pain specialists rather than general pain complaints.
Our findings are consistent with the literature showing an
uptick in the search frequencies related to different pain
complaints during the COVID-19 pandemic. Szilagyi et al.
[14] reported a significant increase in GT searches associat-
ed with back, neck, and abdominal pain after the pandemic
onset.

This study should be interpreted in the context of the
limitations of using GT data as a proxy for public inter-
est in clinical specialists. First, although Google has 93% of
the global market share of search engines, it does not cap-
ture the populations with no internet access or where other
search engines are more popular [27]. Second, lower levels
of education, females, and younger individuals are associat-
ed with higher odds of looking for healthcare providers on
the internet [28]. This may have caused the overrepresenta-
tion of these populations in the analyzed data. Third, demo-
graphic data, including sex, age, marital status, and level of
education, were unavailable; therefore, subgroup-stratified
analyses were impossible. Fourth, the search strategy was
only performed in English because of insufficient data in
other languages. Additionally, filtering the data by country
yielded excessive noise; thus, it was impossible to analyze.

Our results suggest that public interest in OFP and head-
ache specialists has grown progressively over the years,
particularly after the COVID-19 pandemic. However, there
was a substantial lack of awareness regarding the full scope

of OFP, as shown by the search term used. Future research
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is encouraged to verify these findings using cross-sectional
survey studies that assess the real-life interest and aware-
ness of the public regarding OFP and headache specialists.
The OFP governing bodies, providers, and educational in-
stitutions should consider generating evidence-based con-
tent to ensure that the public finds adequate information
when searching for facial or head pain-related clinical care.
Additionally, raising awareness regarding the specialty in
the medical community is crucial. This is possible through

scientific meetings, organized events, and publications.
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