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Letter to the Editor

Since December 31, 2019 and as of May 31, 2020, 6 028 
135 cases of coronavirus disease 2019 (COVID-19) have 
been reported, including 368 944 deaths.1 A Chinese longi-
tudinal study showed that the COVID-19 outbreak had a 
significant psychological impact on the general population, 
with symptoms comparable to those of post-traumatic stress 
disease.2 Diabetes represents a fully-fledged risk factor for 
poorer prognosis of COVID-19.3

The past few years have seen the rise of social networks 
as virtual spaces where people could share their emotions 
with a multitude of other users. Twitter is one of the most 
popular social networks, based on brief messages, called 
tweets, composed of up to 280 characters, and could repre-
sent a useful tool for clinicians to intercept patients’ needs 
with the ultimate goal of improving healthcare.4

In this analysis, we assessed the need to share personal 
opinions on this new dramatic context and measured the 
perception by the general population on important aspects 
of diabetes.

We gathered data from new tweets containing the word 
“diabetes” via an automated script involving the R package 
rtweet4 between March 14, 2020 and March 27, 2020 
(14 days) and compared this with the same number of tweets 
collected between June 4, 2018 and September 13, 2018. A 
total of 128 185 tweets on diabetes for 2020 and for 2018 
were collected.

Compared to two years ago, tweets regarding diabetes at 
the COVID-19 time have more often a negative emotional 
connotation, mainly expressing fear and sadness (Figure 1A). 
Consistently, in 2018, the diabetes tweets mostly expressed 
emotions of trust, fear, and anticipation, whereas in 2020, fear 
was the most represented emotion, followed by sadness 
(Figure 1B).

Word clusters, as assessed by the analysis of correla-
tion between monograms, allowed to identify several “hot 
topics” among tweets suggesting how tweets highlight a 
relevant shift from the past (Figure 1C). In 2018, people 

were seemingly interested in ways to get healthier and fit-
ter through “diet,” “exercise,” and “sleep,” aware of the 
relevance of “weight loss” and “blood glucose and pres-
sure levels” in diabetes, with some concerns regarding the 
risk of “cancer” and “heart diseases.” However, all the 
good intentions vanished in the gloomier correlation net-
work of 2020, leaving room to a tangle of worries regard-
ing “underlying medical conditions,” such as “heart,” 
“lung,” or “kidney” diseases and the risk of “death” in a 
time in which people are advised to “stay home” due to 
“COVID”.

Social media provides an opportunity to directly com-
municate and exchange health information in a public 
context.5 The negative sentiments conveyed by tweets on 
diabetes, the loss of interest in healthy habits, and the hov-
ering presence of the COVID-19 outbreak represent a call 
to action for diabetologists. Communication with our 
patients regarding their personal level of risk during the 
COVID-19 pandemic requires additional interventions. 
Given that worse glucose control is associated with poor 
prognosis of COVID-19 in diabetic individuals,6 tweets 
analysis could be useful to implement strategies aiming at 
restoring patients’ focus on diabetes management to 
improve clinical outcomes.

945297 DSTXXX10.1177/1932296820945297Journal of Diabetes Science and TechnologyCignarelli et al.
letter2020

1Department of Emergency and Organ Transplantation Section of Internal 
Medicine, Endocrinology, Andrology and Metabolic Diseases, University of 
Bari Aldo Moro, Bari, Italy
2Chair of Endocrinology and Medical Sexology (ENDOSEX), Department 
of Systems Medicine, University of Rome Tor Vergata, Roma, Italy

Corresponding Author:
Francesco Giorgino, MD, PhD, Department of Emergency and Organ 
Transplantation Section of Internal Medicine, Endocrinology, Andrology 
and Metabolic Diseases, University of Bari Aldo Moro, Bari, Italy, Piazza 
G. Cesare, 11, Bari 70124, Italy. 
Email: francesco.giorgino@uniba.it

Diabetes in the Time of COVID-19:  
A Twitter-Based Sentiment Analysis

Angelo Cignarelli, MD, PhD1  , Andrea Sansone, MD, PhD2,  
Irene Caruso, MD1, Sebastio Perrini, MD, PhD1,  
Annalisa Natalicchio, MD, PhD1, Luigi Laviola, MD, PhD1, 
Emmanuele A. Jannini, MD2, and Francesco Giorgino, MD, PhD1 

Keywords
COVID-19, coronavirus, diabetes, sentiment analysis, social media, twitter

https://us.sagepub.com/en-us/journals-permissions
https://journals.sagepub.com/home/dst
mailto:francesco.giorgino@uniba.it
http://crossmark.crossref.org/dialog/?doi=10.1177%2F1932296820945297&domain=pdf&date_stamp=2020-08-07


2	 Journal of Diabetes Science and Technology 00(0)

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

ORCID iDs

Angelo Cignarelli  https://orcid.org/0000-0001-6477-9031

Francesco Giorgino  https://orcid.org/0000-0001-7372-2678

References

1.		 European Centre for Disease Prevention and Control. COVID-
19 situation update worldwide, as of 31 May 2020; 2020. 
https://www.ecdc.europa.eu/en/geographical-distribution-
2019-ncov-cases.

2.		 Wang C, Pan R, Wan X, et al. A longitudinal study on the 
mental health of general population during the COVID-19  
epidemic in China. Brain Behav Immun. 2020;87:40-48.

3.		 Mantovani A, Byrne CD, Zheng M-H, Targher G. Diabetes 
as a risk factor for greater COVID-19 severity and in-hospital 
death: a meta-analysis of observational studies. Nutr Metab 
Cardiovasc Dis. 2020;30:1236-1248.

4.		 Sansone A, Cignarelli A, Ciocca G, et al. The sentiment 
analysis of tweets as a new tool to measure public percep-
tion of male erectile and ejaculatory dysfunctions. Sex Med. 
2019;7:464-471.

5.		 Abd-Alrazaq A, Alhuwail D, Househ M, Hamdi M, Shah  
Z. Top concerns of tweeters during the COVID-19 pan-
demic: infoveillance study. J Med Internet Res. 2020;22: 
e19016.

6.		 Zhu L, She ZG, Cheng X, et al. Association of blood glu-
cose control and outcomes in patients with COVID-19 and 
pre-existing type 2 diabetes. Cell Metab. 2020;31:1068- 
1077.e3.

Figure 1.  Contribution to sentiment. Panel A shows the percentage of positive and negative words in tweets related to diabetes in 
2018 (left) and 2020 (right). Panel B shows sentiment distribution related to tweets in 2018 (left panel) and 2020 (right panel). Panel C 
shows a correlation network graph of keywords of diabetes tweets. Line thickness is a measure of the degree of association between 
words. Left panel shows word combinations indicating a correlation >0.2 among tweets pertaining to diabetes in 2018. Right panel 
shows word combinations indicating a correlation >0.2 among tweets pertaining to diabetes in 2020.
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