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1  | INTRODUC TION

In late December 2019, the world has witnessed an outbreak of 
a disease that would become known as coronavirus disease 2019 
(COVID-19).1 On March 11, it was officially declared a world pan-
demic by WHO.2 According to the Johns Hopkins Coronavirus 
Resource Center as of June 8, 2020, this viral infection has spread 
to six continents with 7 049 649 confirmed cases and 409 821 
deaths worldwide.3 Most countries have implemented restrictive 

large-scale quarantine measures to control the epidemic, resulting in 
severe global socio-economic chaos.4

This pandemic has had a significant impact on most industries, 
including cosmetic surgery institutions. Facial rejuvenation proce-
dures can be roughly divided into facelift surgery and less invasive 
procedures,5 such as botox injections,6 hyaluronic acid fillers,7 or mi-
crodermabrasion.8 Facial rejuvenation is one of the most important 
businesses of cosmetic surgery institutions. It is well worth studying 
the impact of the epidemic on demand for facial rejuvenation.
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Abstract
Background: With the pandemic dissemination of COVID-19, attitude and sentiment 
surrounding facial rejuvenation have evolved rapidly.
Aims: The purpose of this study was to understanding the impact of pandemic on the 
attitude of people toward facial skin rejuvenation.
Methods: Twitter data related to facial rejuvenation were collected from January 1, 
2020, to April 30, 2020. Sentiment analysis, frequency analysis, and word cloud were 
performed to analyze the data. Statistical analysis included two-tailed t tests and 
chi-square tests.
Results: In the post-declaration, the number of tweets about facial rejuvenation in-
creased significantly, and the search volume in Google Trends decreased. Negative 
public emotions increased, but positive emotions still dominate. The words frequency 
of “discounts” and “purchase” decreased. The dominant words in word cloud were 
“Botox,” “facelift,” “hyaluronic,” and “skin.”
Conclusion: The public has a positive attitude toward facial rejuvenation during the 
pandemic. In particular, minimally invasive procedures dominate the mainstream, 
such as “Botox,” “Hyaluronic acid,” and “PRP.” The practitioners could understand the 
change of the public interest in facial rejuvenation in time and decide what to focus 
on.
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Twitter is a free social media website, with 166 million regis-
tered daily users.9 Moreover, Twitter has been successfully used in 
academic research on textual information, including medical-related 
research.10-13 As an essential source of unfiltered public opinion on 
data, using its data may provide insight into the general attitude 
about facial rejuvenation during the COVID-19 epidemic in the so-
cial realm.

However, to date, there has been no research using a series of 
tweets to study the impact of pandemic transmission of COVID-19 
on facial skin rejuvenation. This study was undertaken to identify 
and investigates tweets associated with facial rejuvenation proce-
dures during the COVID-19 epidemic. The present study analyzes a 
set of tweets to understand the influence of the pandemic on public 
attitudes toward facial rejuvenation.

2  | MATERIAL S AND METHODS

2.1 | Data source

This study uses a sample of 79 422 tweets about facial rejuve-
nation from January 1, 2020 to April 30, 2020. The period is of 
the essence because during this time, the deadliest outbreak was 
prevalent throughout the globe, and attitude and sentiment sur-
rounding facial rejuvenation have changed. The search volume 
of “Covid-19” in Google Trends ushered in a big explosion from 
March 5 to March 17, and then remained stable at a high level. 
Based on the declaration of WHO and Google Trends, the period 
was divided into the pre-declaration (2020/01/01-2020/03/04), 
outbreak period (2020/03/05-2020/03/17) and the post-declara-
tion (2020/03/18-2020/04/30).

Based on statistics from the American Society of Plastic 
Surgeons on cosmetic and reconstructive plastic surgery procedures 
in 2018, the search terms were selected because of the most popu-
lar cosmetic procedures.14 The search function of Twitter was used 
to generate a list of tweets with the terms: botulinum toxin type A, 
botox, hyaluronic acid, platelet-rich plasma (PRP), laser skin resur-
facing, microdermabrasion, facelift, and rhytidectomy. Exclusion 
criteria included the following: (a) tweets not in English; (b) private 
accounts requiring approval for access to content; (c) tweets with 
content unrelated to search terms. When we searched, the tweets 

with links were filtered, because these tweets need to rely on exter-
nal links to explain. Some tweets about "platelet-rich plasma" were 
deleted because they were mainly related to hair treatment and not 
just facial skin rejuvenation. While we focused on tweets related to 
facial rejuvenation, it so happened that since the timeframe of our 
research coincided with the COVID-19 outbreak in the globe, most 
of the tweets naturally associated with it.

2.2 | Data analysis

Google Trends has emerged as the most used search engine world-
wide.15 The trend analysis of search terms was performed using it to 
gain insight into public interest in facial rejuvenation-related issues. 
Due to the low volume of specific search terms in Google Trends, such 
as “Botulinum Toxin Type A,” this study chose “Botox,” “Hyaluronic 
acid,” “PRP,” “Laser skin resurfacing,” “Microdermabrasion,” and 
“Facelift” as search terms. As a comparison, we also searched 
“COVID-19” to visually observe changes in the volume of these 
search terms during this period.

This article enriches this literature by employing the natural lan-
guage toolkit (NLTK) for sentiment analysis and frequency analysis 
to explore changes and trends among collected Twitter data to un-
derstand the opinions of people toward facial rejuvenation proce-
dures during the COVID-19 epidemic. In sentiment analysis, each 
sentence is analyzed according to whether it conveys positive, neg-
ative, or neutral sentiment to determine the score, which is a stan-
dard value between −1 and 1. Tweets with a final score higher than 
0 are identified as positive emotional tweets, less than 0 are defined 
as negative emotional tweets, and equal to 0 are defined as neutral 
emotional tweets.16 Word Cloud is a novel way to illustrate the pub-
lic's perspectives. The larger the word's size in the cloud, the more 
frequently it appears in the tweets.

Statistical analysis included two-tailed t tests and chi-square 
tests by using SPSS (Statistical Product and Service Solutions) 22, 
which is published by IBM, New York, USA. To test significant differ-
ences between pre-declaration and post-declaration, we calculated 
the t tests (P < .05) for tweets per day and sentiment analysis. It 
included the overall and each of the search terms. The distribution 
ratio of search terms and sentiment in the two groups was examined, 
with chi-square tests being used to identify significant differences.

F I G U R E  1   Top 6 Facial Cosmetic 
Procedures vs Covid-19
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3  | RESULTS

3.1 | Google trends

There was almost no search volume of “COVID-19” in the pre-dec-
laration (2020/01/01-2020/03/04), the search volume increased 
exponentially in the outbreak period (2020/03/05-2020/03/17), 
and the search volume in the post-declaration (2020/03/18-
2020/04/30) was stable and significantly higher than the pre-dec-
laration (Figure 1). This is the basis for grouping. Based on Figure 1, 
there is a relationship between the change in the search volume 
related to facial rejuvenation and COVID-19. The former generally 

decreased in the post-declaration. Among them, “Botox” and “PRP” 
experienced the most marked decreases. It is worth noting that 
the volume for search terms such as “Botox,” “hyaluronic acid,” and 
“PRP” has recently started to pick up.

3.2 | Tweets per day

The number of daily tweets in the post-declaration is higher than the 
pre-declaration and might continue to rise in the future (Figure 2). 
It can be noticed that three peaks appeared on February 20, 2020, 
March 24, 2020, and April 27, 2020.

As shown in Figure 3A, the number of tweets per day increased 
significantly during the post-declaration period ([618.06 ± 138.32] 
vs [718.23 ± 115.87], t = −3.944, P < .001). In Figure 3B, because 
the data fluctuate greatly, the original data are processed logarith-
mically. As we can see, the tweets about “Botulinum Toxin Type A 
(Botox)” ([367.95 ± 102.30] vs [412.11 ± 96.22], t = −2.284, P < .05), 
“Hyaluronic Acid” ([48.97 ± 22.84] vs [76.61 ± 18.19], t = −6.697, 
P < .001) and “Facelift (Rhytidectomy)” ([116.78 ± 40.95] vs 
[145.50 ± 38.94], t = −3.653, P < .001) all significantly increased in 
the post-declaration, the tweets about “PRP” significantly decreased 
([56.31 ± 22.96] vs [48.576 ± 15.60], t = 2.087, P < .05), and there F I G U R E  2   Tweets Per Day

F I G U R E  3   The number of changes of 
tweets between pre-declaration and post-
declaration

TA B L E  1   The comparison of the number of tweets

Pre-declaration Post-declaration χ2 P

Botulinum Toxin Type A(Botox)a  23 594 (59.9%) 18 133 (58.2%) 303.621 <.001

Hyaluronic Acida  3134 (8.0%) 3371 (10.8%)

PRPa  3604 (9.2%) 2137 (6.9%)

Laser Skin Resurfacing 52 41

Microdermabrasiona  1508 (3.8%) 1078 (3.5%)

Facelift(Rhytidectomy)a  7474 (19.0%) 6402 (20.5%)

aIndicates that the ratio is significantly different on the 0.05 level. 
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were no statistically significant differences in the number of tweets 
about “Laser Skin Resurfacing” and “Microdermabrasion.”

We found significantly different rates distributions of the tweets 
in these five groups (Botulinum Toxin Type A (Botox), Hyaluronic 
Acid, PRP, Microdermabrasion, and Facelift (Rhytidectomy)) between 
the pre-declaration and post-declaration; χ2 = 303,621, P < .001 
(Table 1). Rates about Hyaluronic Acid and Facelift (Rhytidectomy) 
tended to increase over the post-declaration period, rates about 
Botulinum Toxin Type A (Botox), PRP, and Microdermabrasion de-
creased over the period, and rates about Laser Skin Resurfacing 
showed no significant differences.

3.3 | Sentiment Analysis

In the post-declaration, the sentiment score is lower than the pre-
declaration ([0.19 ± 0.44] vs [0.12 ± 0.44], t = 19.337, P < .001) 
(Figure 4A). The public showed more negative emotions after the 
declaration of COVID-19. The sentiment score decreased in the 
tweets about Botulinum Toxin Type A (Botox) ([0.14 ± 0.45] vs. 
[0.04 ± 0.45], t = 20.851, P < .001), Hyaluronic Acid ([0.39 ± 0.40] 
vs. [0.35 ± 0.42], t = 3.735, P < .001), PRP ([0.25 ± 0.43] vs. 

[0.23 ± 0,43], t = 2.038, P < .05), Microdermabrasion ([0.34 ± 0.41] 
vs.(0.25 ± 0.40], t = 5.429, P < .001) and Facelift (Rhytidectomy) 
([0.20 ± 0.38] vs.(0.16 ± 0.40], t = 5.767, P < .001) (Figure 4B). The 
distributions of the sentiments are significantly different from the 
pre-declaration and post-declaration (χ2 = 297.25, P < .001). Ratio 
about positive sentiment reduced and negative sentiment increased 
in the post-declaration (Table 2). It can be seen more intuitively in 
Figure 4C.

3.4 | Frequency analysis and word cloud

The words “quarantine” and “lockdown” emerged in the post-dec-
laration, which were barely mentioned in the pre-declaration. The 
words frequency of “speaker pelosi,” “wait,” and “god” increased. The 
words frequency of “happy,“ “beautiful,” “purchase,” “offer,” and “dis-
counts” decreased (Figure 5).

Figure 6A shows the word cloud related to facial rejuvenation in 
the pre-declaration, and Figure 6B shows it in the post-declaration. 
The dominant words were “Botox,” “facelift,” “hyaluronic,” and “skin.” 
At the same time, words related to COVID-19, such as “quarantine,” 
began to appear.

F I G U R E  4   A, B The number of changes 
of tweets between pre-declaration and 
post-declaration. C: Constituents Ratios of 
Sentiment
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4  | DISCUSSION

The main objective of this study was to analyze a set of tweets as-
sociated with facial rejuvenation procedures during the COVID-19 
epidemic.

People searching terms in Google Trends indicate that they want 
to learn more about facial rejuvenation procedures to help them take 
action. Considering the presence of lockdown and the recession of 
economics, it is not surprising that search interest based on Google 

Trends has a low search volume in the post-declaration. The volume 
of search terms such as “Botox,” “Hyaluronic acid,” “PRP” had been 
beginning to pick up recently in Google Trends. We were able to 
infer that some market requirements and people who work in this 
field could prepare in advance.

The results of Tweets Per Day show that the behavior of celeb-
rities will increase people's attention to facial rejuvenation. This is 
consistent with the previous research.17 For example, a significant 
peak occurred on February 20, 2020. On this day, Salma Hayek 

Negative Neutral Positive χ2 P

Pre 7453 (18.8%) 12 322 (31.2%) 19 781 (50.0%) 297.25 <.001

Post 7478 (23.7%) 9980 (31.6%） 14 144 (44.8%)

TA B L E  2   The comparison of the 
sentiment analysis

F I G U R E  5   Words Frequency

0
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F I G U R E  6   A, B The word cloud related 
to facial rejuvenation
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responded gracefully to an Instagram follower who said she had 
“Too Much Botox” on Twitter. On March 24, 2020 and April 27, 
2020, these peaks were related to Nancy Pelosi. Some Twitter users 
have unfriendly comments about her.

The tweets of “Botulinum Toxin Type A (Botox),” “Hyaluronic 
Acid,” and “Facelift (Rhytidectomy)” all significantly increased in 
the post-declaration period, which might mean that public had 
maintained a higher interest in this field. There's no contradiction 
between Google Trends and Twitter. People could not perform cos-
metic surgery due to isolation, but this will not stop people from 
paying attention to facial rejuvenation. We found distributions of the 
tweets in the post-declaration period rates about “Hyaluronic Acid” 
and “Facelift (Rhytidectomy)” increased slightly. The users of Twitter 
might more consider these two directions at this moment.

According to sentiment analysis, public sentiments related to 
facial rejuvenation tend to significantly negative in the post-declara-
tion because the general mood has been affected by the COVID-19 
epidemic. This point has been confirmed by previous research.18-21 
Despite this, a piece of good news is that a positive attitude always 
plays essential roles. We could infer that facial rejuvenation is still a 
field replete with confidence. Clinical practitioners could get into the 
business in positive moods.

The words about minimally invasive procedures are more prom-
inent in the cloud, such as “Botox”, “Hyaluronic acid,” and “PRP”. 
Among the search terms related to facial rejuvenation, the atten-
tion of “Botox” is always the highest. “Look” and “face” were most 
mentioned when the public posted tweets about facial rejuvena-
tion. By comparing with two pictures of word cloud, we can find 
that “hyaluronic acid” becomes more evident than “PRP.” This may 
provide practitioners insight into the public demand for facial reju-
venation. In the post-declaration, the declining frequency of words 
“discounts,” “purchase” might mean that the COVID-19 epidemic di-
rectly affects the consumer appetites to the public.

Given the preceding, it is shown that the public still main-
tains a high interest in facial rejuvenation, but the existence of 
the blockade hinders their face-to-face treatment. Recent studies 
have shown that during the COVID-19 pandemic, teledermatol-
ogy is regarded as an essential weapon in the hands of physicians 
and can be used as a time effective substitute of face-to-face 
visit for many skin complaints.22,23 This suggests that clinicians 
interested in facial rejuvenation can consider using social media 
such as Twitter to provide high-quality telemedicine services to 
the public.

There is one major limitation of our study. While this study is 
one of the first to analyze tweets related to facial rejuvenation and 
COVID-19, it is limited by the users of Twitter who might use collo-
quial words to post tweets. Therefore, some relevant tweets may 
have been unintentionally missed.

In conclusion, the study analyzes the influence of the pandemic 
dissemination of COVID-19 on facial rejuvenation. The public has a 
positive attitude toward facial rejuvenation. In particular, minimally 
invasive procedures dominate the mainstream, such as “Botox,” 
“Hyaluronic acid,” and “PRP.” The practitioners could understand the 

change of the public interest in facial rejuvenation in time and decide 
what to focus on.
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