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ABSTRACT

Background. Since 1987, data regarding dental caries prevalence in the Philippines has been shown to be over 90%.

Objective. This study compared the trends of Filipino web searches regarding toothache and milk tea from 2017 
to 2019 through spatio-temporal analyses.

Methods. Google Trends searches for the years 2017, 2018, and 2019 were done using three separate search 
queries using the parameters “toothache” (TA) and “milk tea” (MT) as search terms, Philippines as location, Health as 
category, and Web Search as database.

Results. The outcome showed a decreasing trend in searches for toothache and an increasing interest for milk tea 
web searches from 2017 to 2019. A multiple comparison test showed that searches for MT were significantly more 
than TA in 2017 (p<0.001), 2018 (p<0.001), and 2019 (p<0.001). Searches for TA during the 2nd, 3rd, and 4th quarter 
compared to the 1st quarter of the year, in Caraga, Eastern Visayas, Western Visayas and Zamboanga Peninsula 
compared to Manila, were found to be significantly high.

Conclusion. Filipinos’ health-seeking behavior show decreasing interest towards TA and increasing for MT.
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INTRODUCTION

From 1987 to 1998, the prevalence of dental caries 
decreased at a rate of 1.5% only. The expression of the average 
number of permanent teeth (decayed, missing, and filled 
teeth (DMFT)) or temporary that are decayed, indicated 
for filling or extraction is a measure of the severity of tooth 
decay. A 2006 National Oral Health Survey found a high 
tooth decay prevalence for the six-year-old (8.4 DMFT) 
and a decreasing trend for the twelve-year-old (2.9 DMFT) 
Filipino children. An increasing trend was seen in the age 
group of 35-44 age group from 1982 (14.18 DMFT) to  
1998 (15.04 DMFT).1 

A study done in Benguet found the high prevalence of 
dental caries increases with added sugar consumption. They 
have attributed this to extensive neglect of oral health and the 
freely-available dietary products rich in refined sugars. Caries 
rates were similar to developing countries with untreated 
oral health conditions that were predominant across all 
ages.2 Genetic predisposition affecting salivary flow and 
diet preference have been found to contribute to high caries 
susceptibility in Filipinos.3 Dental caries was also found to 
be associated with demographic, socioeconomic conditions, 
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and body mass index (BMI). This is substantially important 
in the Philippines because of its archipelagic structure, being 
classified as a low middle-income economy, and children 
being underweight as a consequence.4 The 2011 National 
Monitoring and Evaluation Dental Survey (NMEDS) done 
by the Department of Health (DOH) revealed that dental 
caries remains to be one of the most common oral diseases 
at a prevalence of 87.4%.5 But despite the Oral Health 
Care Package (OHCP)1 and the Fit-for-School program6 
of the DOH, dental caries prevalence still remains high 
and unsolved.7

The individual and joint advantages of milk and tea 
have been documented.8-12 Despite the antioxidant benefits 
on skin and oral cancer risk, the disadvantages of vascular 
protective effects reduction of tea,13 increased obesity risk, 
and high caries tendency outweighs them.14 The beneficial 
effect of drinking tea also requires a person to drink it every 
two hours.11 The milk tea craze in the Philippines started in 
2008 which can be divided into the first wave which started 
in December 2008 and the second wave which initiated in 
2013 onwards. At an average internet use of 10 hours and 
2 minutes per day and 99% on at least one social media 
platform, the internet users in the Philippines ranks first in 
internet usage worldwide. This makes web searches a rich 
source of information on the information-seeking behavior of 
the Filipino people. A Philippine Statistics Authority study 
hypothesized the increasing trend of milk tea consumption 
in the Philippines. The increase in milk tea consumption 
could lead to tooth decay and toothache.15

The primary aim of this study was to evaluate the oral 
health-seeking behaviors of Filipinos in terms of search 
trends using the search term “toothache” (TA) and search 
interest for milk tea using the search term “milk tea” (MT). 
Moreover, the objectives of the study include unraveling the 
search pattern of TA and MT (1) in the years 2017, 2018, 
and 2019; (2) seasonality across months and quarters; and (3) 
geographical differences among regions. 

METHODS

Design
This study used data mining in the collection of internet 

search data and analyzed through spatio-temporal analyses of 
search trends using Google Trends (GT).

Search Parameters
Google Trends was mined for information regarding 

search trends using the search terms; TA and MT, the 
Philippines as location, 2017-2019 as years of interest, health 
as category, and web search as database. Specifically, the time 
period used for 2017 was from January 1, 2017 to December 
31, 2017; the time period for 2018 was from January 1, 2018 
to December 31, 2018; and the time period for 2019 was 
from January 1, 2019 to December 31, 2019.

Data Collection
Comma-separated value (CSV) files pertaining to 

the results of the searches according to interests over 
time and interests over sub-regions were downloaded. 
Notwithstanding the availability of charts in the panels of 
the website’s graphic user interface, data from the CSV were 
rearranged and recomposed to make new graphs that were 
more representative of the results. The search trends from 
the relative search volumes (RSV) were represented by the 
bulk of searches made using the search terms over a period 
of time and over a specified location. The units used were 
peak popularity rate (PPR) or percentages scored from 0-100 
where 0% is the minimum value meaning no searches or 
100% for the maximum value meaning the most number of 
searches given the parameters.

Statistical Analyses
Brown-Forsythe and Welch Analysis of Variance 

(ANOVA) with a Games-Howell’s post hoc test were used to 
determine significant temporal differences within individual 
search trends for TA and MT across the chosen timeline. A 
repeated measure (RM) two-way ANOVA with Geisser-
Greenhouse correction and Sidak’s multiple comparison test 
was used to compare search trends for TA and MT across 
2017, 2018, and 2019. To evaluate the seasonality of search 
trends throughout the twelve months or four quarters of the 
years, a Brown-Forsythe and Welch ANOVA was used. To 
further check for multiple comparisons, a post hoc Dunnett’s 
T3 comparison was used for months and a Games-Howell’s 
multiple comparisons were used for quarters. Spatial or 
geographic differences of search trends among the regions of 
the Philippines were assessed using a Friedman’s test with 
Dunn’s multiple comparison test.

Forecasting analysis was done by using the downloaded 
monthly RSV data from 2017 to 2019 and using the time 
series modeler in creating model types. The model was fitted 
and used to create a year-long, monthly prediction for the 
year 2020.

Inferential statistical tests were done using GraphPad 
Prism version 8 with statistical significance set at p<0.05, 
while forecasting was done using IBM SPSS version 26.

RESULTS

Temporal Variability
There is a statistically significant difference between years 

of search trends for TA as determined by a Brown-Forsythe 
and Welch ANOVA, F (2,59.81) = 1879, p<0.001. A Games-
Howell’s post hoc test revealed that the PPR percentages of 
RSV for TA in 2018 (21.0±0.3, p<0.001) and 2019 (13.0±0.2, 
p<0.001) were very low compared to 2017 (63.9±1.0). A 
statistically significant difference between 2018 and 2019 
(p<0.001) is also observed. (Figure 1A)

The same test showed a significant difference between 
years of search trends for MT, F (2,121.3) = 13.4, p<0.001. 

VOL. 56 NO. 3 2022 19

Filipinos’ search trends for toothache and milk tea



The multiple comparisons test uncovered that the PPR of 
RSV for MT in 2017 (48.3±2.7, p<0.001) and 2018 (57.7±3.7, 
p=0.018) were lower compared to 2019 (69.3±1.9). There was 
no significant difference between 2017 and 2018 (p=0.109). 
(Figure 1B)

An RM two-way ANOVA with Geisser-Greenhouse 
correction was conducted that examined the effect of years 
on search trends for TA and MT. There is a statistically 
significant interaction between the effects of years on search 
trends for TA and MT, F (1, 100) = 161.4, p<0.001. A post 
hoc Sidak’s multiple comparison test showed that searches 
for MT were significantly lower than TA in 2017 (p<0.001) 
but increased to the point that it is higher in 2018 (p<0.001), 
and 2019 (p<0.001). (Figure 1C)

Seasonal Difference
As determined by a Brown-Forsythe and Welch 

ANOVA, there is no statistically significant difference 
between of search trends for TA across months, F (11,129.1) 
= 0.49, p>0.999 (Figure 2A), and across quarters, F (3,139.2) 
= 0.45, p=0.987. (Figure 2B)

The same test showed a significant difference between 
months of search trends for MT, F (11,92.71) = 7.3, p<0.001. 
The Dunnett’s T3 multiple comparisons test uncovered that 
the PPR of RSV for MT every May (60.6±7.5, p=0.050), 
June (58.4±5.5, p=0.019), July (58.3±4.1, p=0.005), August 
(66.5±3.1, p<0.001), September (80.1±3.7, p<0.001), October 
(78.7±4.1, p<0.001), November (66.9±3.7, p<0.001), and 
December (58.8±4.3, p=0.004) were higher compared to 
January (33.9±4.4). There are no significant differences during 
February (p=0.984), March (p=0.748), and April (p=0.328) 
compared to January. (Figure 2C)

In testing for search trend differences for MT among 
quarters, a significant difference was found, F (3,119.2) 
= 19.13, p<0.001. Moreover, a Games-Howell’s multiple 
comparisons test found that the PPR of RSV for MT every 
second quarter (57.3±4.1, p=0.004), third quarter (68.3±2.6, 

p<0.001), and fourth quarter (68.1±2.6, p<0.001) were 
significantly higher compared to the first quarter (39.0±3.0). 
But there were no differences between the third quarter 
(p=0.120) and fourth quarter (p=0.131) compared to the 
second quarter, and the third quarter (p>0.999) compared 
to the fourth quarter. (Figure 2D)

Geographical Discrepancy
According to Friedman’s test, there is a statistically 

significant difference in PPR of RSV for TA on the Philippine 
regions, χ2(15) = 41.07, p<0.001. Post hoc analysis with Dunn’s 
multiple comparisons tests was conducted, which found 
significantly higher searches for TA in the regions of Caraga 
(M=61, p=0.009), Eastern Visayas (M=63, p=0.011), Western 
Visayas (M=59, p=0.040), and Zamboanga Peninsula (M=73, 
p=0.005) compared to Metro Manila (M=17). There were 
no differences in Bicol (p=0.979), Cagayan Valley (p>0.999), 
Calabarzon (p>0.999), Central Luzon (p>0.999), Central 
Visayas (p>0.999), CAR (p>0.999), Davao Region (p>0.999), 
Ilocos Region (p>0.999), MIMAROPA (p=0.171), Northern 
Mindanao (p=0.070), and Region XII (p=0.151) compared 
to Metro Manila. (Figure 3A)

The same significant difference in PPR of RSV for MT 
on the Philippine regions was found, χ2(15) = 41.07, p<0.001. 
Post hoc analysis with Dunn’s multiple comparisons tests 
was conducted, which found significantly lower searches 
for TA in the regions of Caraga (M=39, p=0.009), Eastern 
Visayas (M=37, p=0.011), Western Visayas (M=41, p=0.040), 
and Zamboanga Peninsula (M=27, p=0.005) compared to 
Metro Manila (M=83). There were no differences in Bicol 
(p=0.979), Cagayan Valley (p>0.999), Calabarzon (p>0.999), 
Central Luzon (p>0.999), Central Visayas (p>0.999), CAR 
(p>0.999), Davao Region (p>0.999), Ilocos Region (p>0.999), 
MIMAROPA (p=0.171), Northern Mindanao (p=0.070), 
and Region XII (p=0.151) compared to Metro Manila. 
(Figure 3B)

Figure 1. Differences in peak popularity rates of search trends across the years of 2017, 2018, and 2019 using the search terms 
(A) TA, (B) MT, and a comparison between (C) TA and MT. TA=toothache, MT=milk tea. Note: p<0.05*, p<0.001***
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Trend Forecast for 2020
A year-long, monthly forecasted trend line was calculated 

for the year 2020. Based on the relative search volume data 
from 2017 to 2019, the Winters’ Additive model was found 
to be the model type to fit the trend for both search terms. 

The popularity trend will rise for TA at the start of the 
year in January with a forecasted rate (F) of 19%, an upper-
class limit (UCL) of 22%, and a lower-class limit (LCL) of 
16%. The is also the lowest rate for TA, as it is predicted to 
rise with its highest rate in November (F=24%, UCL=31%, 
LCL=17%) and slide 3% lower at the end of the year in 
December (F=21%, UCL=29%, LCL=14%).

For MT, the search trend will start with a rise in forecast 
(F=88%, UCL=95%, LCL=80%). Its lowest point will occur in 
May (F=83%, UCL=91%, LCL=75%), highest in September 
(F=90%, UCL=98%, LCL=81%), and will end the year 3% 
lower in December (F=85%, UCL=93%, LCL=77%) than 
January. (Figure 4)

DISCUSSION

Internet search trends have been shown to show 
epidemiologic prevalence and forecast new incidence of 
disease conditions.16-23 Other than Google20 that comprises 
70% of the search industry, Facebook24 and Twitter25 have 
been data mined in the past.

Grounded on the results of this study, the low devaluing 
trend for TA that decreases substantially from 2017 to 
2019 may indicate the Filipino’s devaluation of oral health 
brought about by the DOH, the government’s1,5 and the 
Philippine Dental Association’s (PDA) unsatisfactory 
programs.26 The extensive rise in web searches for MT 
show the Filipino’s preference for food with high sugar 
content.3 This rise in trend can be attributed to a milk tea 
craze resulting from good marketing strategy and social 
media predominance. There have been two waves of milk 
tea obsession in the country. It has been said that this fad 

Figure 2. Seasonal differences in peak popularity rates of search trends across the years of 2017, 2018, and 2019 using the search 
terms (A) TA per month, (B) TA per quarter, (C) MT per month, (D) MT per quarter. TA=toothache, MT=milk tea, Q1=first 
quarter, Q2=second quarter, Q3=third quarter, Q4=fourth quarter. Note: p<0.05*, p<0.01**, p<0.001***
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is different from the first wave, as the second wave of milk 
tea fondness is due to the innovation of brands to offer 
something interesting. It is safe to assume that it will only 
continue to upsurge in the years to come.15 In this context, the 
DOH, the PDA, and the government should study policies 
and schemes similar to the graphic ads used by cigarette 
companies on the negative health effects of smoking. These 
adverts have been shown to be effective in low and middle-
income countries.27,28 Placing illustrative ads on MT or other 
sugary food, showing the ill-effects of dental caries, may turn 
the tides in the oral health advocates’ campaign against dental 
caries and TA.

Although there was low and no significant change 
in the search for TA over months and quarters, this can 

be optimistically taken and it is good to know that people 
are still searching about TA. On another note and based 
on the relative searches, this could also mean that people 
are self-medicating and are trying to offset the lack of 
dental insurance26 and dental programs in the country.1,5 
Meanwhile, the seasonality of MT searches shown by peaks 
in eight of twelve months and three of four quarters in a year 
can be taken positively by government and non-government 
educations as information on when to intensify the oral 
health education and dental services programs. This could 
also be valuable for educational institutions as MT searches 
start to increase in June when most of the classes in the 
Philippines commence and start to decrease during March, 
October, and December or months that fall on holiday 

Figure 3. Comparison per region of peak popularity rates of search trends using the search terms (A) TA and (B) MT. TA=toothache, 
MT=milk tea, MIMAROPA= Occidental Mindoro, Oriental Mindoro, Marinduque, Romblon and Palawan, CAR=Cordillera 
Autonomous Region. Note: p<0.05*, p<0.01**

Figure 4. Forecasted trend for toothache (TA-Model_1) and milk tea (MT-Model_2).
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seasons (e.g. summer, semester break, and Christmas). Like 
the ill-advised trend in using dental braces for fabricated 
social status29 without ascertaining its risk30, the rising craze 
for MT could be an effect of school-aged Filipinos trying to 
increase their popularity.

The geographical discrepancy in searches for TA shows 
higher volumes in Zamboanga Peninsula, Caraga, Eastern 
Visayas, and Western Visayas. The first two regions belong to 
Mindanao and the last two belong to Visayas. This could be 
taken to understand that these regions are to be commended 
for their oral health-seeking behavior. Unfortunately, this 
can also be interpreted as regions outside of Luzon where 
the capital of Metro Manila is located. In addition, this 
could mean that these regions are remotely located from the 
sources of oral health services or these regions are composed 
of people that devalue the practice of dentistry. Knowing that 
Eastern Visayas and Western Visayas are densely populated 
areas that comprise two-thirds of the Visayas Area adds 
graveness to the impact of TA incidence.

There is a projected rising interest for TA at 24% in 
November 2020. Unfortunately, this is still 59% lower than 
the lowest popularity rate for MT. The concerned government 
and private organizations should double down and capitalize 
on this trend by fortifying the advocacy of oral health.

CONCLUSION

The outcomes of this study indicate that there is an 
alarming increase in interest for MT and a decreasing trend 
for TA among Filipinos within the last three years. This report 
also indicates that a seasonal difference can be observed in 
MT but not in TA. This information could be valuable in 
determining the health-seeking behavior of Filipinos and 
a cautionary reminder to increase the preventive measures 
for dental caries or strengthen the public health education 
crusade for oral health care. The temporal difference according 
to months and quarter should determine the frequency of 
oral health education needed. The geographical difference, 
which pertains to regions most interested in TA (Zamboanga 
Peninsula, Caraga, Eastern Visayas, and Western Visayas), 
could be a call for assistance due to a high incidence of 
dental caries. Likewise, regions like Metro Manila and 
others that scored high on search trends for MT should be 
considered a threshold to inform the residents of these places 
that too much consumption of sugar can be detrimental to 
oral health. In 2020, the search interest for TA will still be 
insubstantial compared to MT although the former will have 
a rising trend compared to the latter.

It should be stressed that this study is not without limits. 
The data used in the analyses are limited by information from 
GT and other sources of trends can be used like Facebook 
and Twitter. The cohort can also be changed to include other 
countries in Southeast Asia, Asia, or the World. Another 
cohort of comparison can be between developed countries. 
To increase the strength of the temporal analysis, the length 

of time can be increased to include the last decade. Actual 
DMFT data from the Department of Health or municipal 
health can also be correlated with these results. Other 
food craze or nutritional trends should be explored as well. 
Finally, traditional and contemporary time series models can 
be used to forecast the future trend of dental caries.

Despite these limitations, this study is a good benchmark 
to show that the campaign against dental caries in the 
Philippines is far from over.
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