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Abstract

Background: The COVID-19 pandemic has had a significant global impact, with millions of cases and deaths. Research
highlights the persistence of symptoms over time (post—COVID-19 condition), a situation of particular concern in children and
young people with symptoms. Social media such as Twitter (subsegquently rebranded as X) could provide valuable information
on the impact of the post—COV 1D-19 condition on this demographic.

Objective: With asocial media analysis of the discourse surrounding the prevalence of post—-COVID-19 condition in children
and young people, we aimed to explore the perceptions of health care workers (HCWSs) concerning post—COV1D-19 condition
in children and young people in the United Kingdom between January 2021 and January 2022. This will allow us to contribute
to the emerging knowledge on post—-COVID-19 condition and identify critical areas and future directions for researchers and
policy makers.

Methods: From apragmatic paradigm, we used a mixed methods approach. Through discourse, keyword, sentiment, and image
analyses, using Pulsar and InfraNodus, we analyzed the discourse about the experience of post—-COVID-19 condition in children
and young people in the United Kingdom shared on Twitter between January 1, 2021, and January 31, 2022, from a sample of
HCWs with Twitter accounts whose biography identifies them as HCWs.

Results: We obtained 300,000 twesets, out of which (after filtering for relevant tweets) we performed an in-depth qualitative
sample analysis of 2588 tweets. The HCWswere responsive to announcements issued by the authorities regarding the management
of the COVID-19 pandemic in the United Kingdom. The most frequent sentiment expressed was negative. The main themeswere
uncertainty about the future, policies and regulations, managing and addressing the COVID-19 pandemic and post—COVID-19
condition in children and young people, vaccination, using Twitter to share scientific literature and management strategies, and
clinical and personal experiences.

Conclusions: The perceptions described on Twitter by HCWSs concerning the presence of the post—COVID-19 condition in
children and young people appear to be arelevant and timely issue and responsive to the declarations and guidelines issued by
health authorities over time. We recommend further support and training strategies for health workers and school staff regarding
the manifestations and treatment of children and young people with post—COV I D-19 condition.
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Introduction

Background

Morethan 3 years after the outbreak of the COVID-19 pandemic
[1], the socia, political, and economic impact of this
phenomenon has been more than significant, considering >700
million worldwide cases and nearly 7 million peopl€e's deaths
[2]. Given the scale of the phenomenon, it isimperative for all
countries to thoroughly examine the lessons gleaned from the
pandemic, particularly regarding a matter that has raised
significant concern among the populace: the long-term effects
experienced by individualswho have had COVID-19, spanning
weeks, months, or even years after their initial infection [3].
This phenomenon, referred to as post—COV 1 D-19 condition (or
more commonly “long COVID"), warrants careful consideration
and analysis[4].

There is increasing information regarding the clinical
manifestation of this condition, particularly in the adult
population. The worldwide prevalence has been estimated at
approximately 50% to 70% in individuals hospitalized during
acute COVID-19infection and 10% to 12% in vaccinated cases
[5]. While children and young people have alow likelihood of
severe COVID-19 infection [6], the information available to
date indicates that the presence of post—COVID-19 condition
in this group may be as disabling as in adults, reaching a
prevalence rate of 23.4% (range 3.7%-66.5%) [7].

An agreed definition by the World Health Organization indicates
that post—-COVID-19 condition in children and young people
is a condition that occurs “in individuals with a history of
confirmed or probable SARS-CoV-2 infection when
experiencing symptoms lasting at least two months which
initially occurred within three months of acute COVID-19” [8].
Post—COVID-19 condition strongly impacts daily functioning
and can develop or continue after COVID-19 infection and may
fluctuate or relapse over time[4,8,9].

Among the symptoms most frequently attributable to
post—-COVID-19 condition in children and young people are
fatigue, altered smell or anosmia, and anxiety [8]. However,
other symptoms have aso been reported, such as sleep
disturbances, difficulty in concentrating, abdomina pain,
myalgiaor arthralgia, earache or ringing in ears, mood swings,
persistent chest pain, stomach pain, light sensitivity, diarrhea,
heart palpitations, and skin lesions [8,10]. One of England’s
most significant studiesisthe Children and Young People With
Long COVID study by Stephenson et a [11]. This national
research matched longitudinal and cohort studies in adolescent
individuals aged 11 to 17 years and found the presence of
symptoms in 35.4% of the adolescent individuals who tested
positive at baseline and 8.3% who of the adolescent individuals
who tested negative at basdline. A total of 3 months after testing,
66.5% of those who tested positive and 53.3% of those who
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tested negative had any symptoms [11]. However, Stephenson
et al [12] recently indicated that in a 6-month follow-up, the
prevalence of specific symptoms reported at the time of the
polymerase chain reaction testing decreased over time, where,
for example, the prevalence of chills, fever, myalgia, cough,
and sore throat among those who tested positive decreased from
10% to 25% to <3%.

As research on the symptoms, prevalence, and treatment of
post—COVID-19 condition in children and young people
continues, it is essential to add to the literature by developing
studies that determine the condition’s impact on this group,
considering that they are experiencing a range of unwanted
symptoms that disrupt their quality of life and that of their
families.

Considering that listening to the voices of families and health
workers could be helpful to broaden the knowledge achieved
in post—COVID-19 condition in children and young people, a
powerful tool could be socia media, such as Twitter
(subsequently rebranded as X). With >3729 million daily active
users, Twitter has become one of the most important social
platforms in the world [13]. People used Twitter during the
COVID-19 pandemic for different purposes, such as world
leaders communicating with citizens [14,15], organizations
monitoring movement [16], scientists studying public discourse
around the pandemic [17,18], and researchers performing
sentiment analysis[19-21]. In the case of physicians and health
care workers (HCWSs), Twitter has been used to share and
evaluate scientific evidence, guidelines, and technical advice
[22-24] and track the course and burden of disease [25].

Objectives

Using the social media monitoring platform Pulsar [26], we
aimed to explore HCWS' perceptions concerning post—-COVID
condition in children and young people in the United Kingdom
between January 2021 and January 2022. We aimed to
contribute to the emerging knowledge on post—-COVID-19
condition in children and young people and identify critical
areas and future directions for researchers and policy makers.

Methods

Overview

We considered a mixed methods approach to be a pragmatic
research paradigm. We analyzed data by conducting a
Collaborative and Digital Analysis of Big Qualitative Data in
Time Sensitive Contexts (LISTEN) [27]. This mixed methods
analysis consisted of iterative cycles intercalating team
discussion and using digital text and discourse analytics tools
to analyze related social mediadata[27]. We used the LISTEN
method to perform quantitative and qualitative analyses of
Twitter posts, extracted through the Pulsar platform [26], related
to the experience of post—COVID-19 condition in children and

JMed Internet Res 2024 | vol. 26 | €50139 | p. 2
(page number not for citation purposes)


http://dx.doi.org/10.2196/50139
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

young people in the United Kingdom (eg, phrases, words,
hashtags, videos, and images), published between January 1,
2021, and January 31, 2022. We created an advanced Boolean
search for keywords mentioning “long COVID” and corelated
words, hashtags, and symptoms; furthermore, we filtered for
user accountswho identified asHCWsin their Twitter biography
description (Multimedia Appendix 1).

Quantitative analysis of all tweets included the following: (1)
engagement analysis, where we specifically measured reactions
to posts, for example, aretweet, a share, or acomment or quote
made toward atweet; (2) sentiment and emotion analysis, where
we measured the positive or negative sentiment in the words
and tone of each post within the context of post—-COVID-19
condition and HCW'’s roles (Multimedia Appendix 2); (3)
emotion analysis, where we measured the emotions expressed
inthetweets, classified as sadness, anger, disgust, fear, and joy;
(4) frequency analysis, where we observed the frequency of
keywords and themesin the data set; (5) segmentation analysis,
where we measured the key connections or relationships
between keywords and their frequent use in the same context;
(6) demographic analysis, where we measured the occupation,
gender (man or woman or nonbinary or unknown), and city of
origin related to the users posting tweets; and (7) analyses,
where we evaluated the most influential accounts and the most
mentioned websites.

Big qualitative analysis was carried out through thematic
discourse analysis of the data sample, using InfraNodus [28],
specifically analyzing the key themes and topics of concern
expressed throughout the data set. A codebook was constructed
based on the mapping of themes agreed upon by 3 researchers
(ND, SM, and MC; Multimedia Appendix 3).

Theprincipal investigators (ND, AFK, SM, and MC) interpreted
and analyzed the data collected, following the recommendations
for rigorous research provided by Creswell and Poth [29]. Using
the LISTEN method [27], we aimed to show that theintegration
of qualitative insights through thematic analysis with the
guantitative backing of topic modeling can offer a
comprehensive view of the discourse. This mixed methods
approach allows us to capture the richness of qualitative data
while leveraging the objectivity of quantitative measures. Our
initial data harvest of the larger corpus data from the Pulsar
platform captured 300,000 tweets; this data harvest helped to
underpin the software’s sentiment analysis modeling of this
specific data set, providing a robust quantitative foundation.
The addition of further qualitative data analyses from asmaller
qualitative sample alowed for an in-depth understanding of
nuanced conversations, particularly when exploring new or
complex phenomena such as post—COVID-19 condition in
children and young people, with the provision of insights into
the context, subtext, and sentiment behind the tweets offering
valuable snapshots of public perception and discourse. We used
an iterative mixed methods approach, iterating between team
discussions and using digital analyticstoolsto discern relevant
themes from the Twitter data corpus. Specifically, we used
InfraNodus for thematic analysis, which incorporates a topic
modeling script for analyzing and identifying key topics of
concern with adata set and provides a structured and objective
interpretation of the data. The coding process involved 3

https://www.jmir.org/2024/1/e50139

Chepo et d

independent researchers (MC, SM, and ND), each with expertise
in health care, social network analysis, and digital global health.
When initial coding disagreements arose, we meticulously
tagged any queries and discussed the posts in question. These
instancesled to 3 structured meetings wherein the research team
deliberated collaboratively to resolve conflicting interpretations.
This approach resulted in an 81.99% (2122/2588) initia
intercoder agreement rate for the tweets analyzed. For the
remaining instances where consensuswas not initially reached,
the majority rule was applied to finalize theme codings. To
quantify the reliability of our coding procedure, with 81.99%
(2122/2588) of the tweets coded identically, we used the Cohen
K score, which provides a measure of interrater agreement
adjusted for chance. Including the calculation of all variations,
this score was cal cul ated to be approximately k=0.70, indicating
good agreement among the coders.

Ethical Consider ations

The study only collected data from publicly accessible social
networks that have been anonymized by various means,
particularly by replacing al usernames and links with
anonymoustext and summaries of tweetsthat have been edited,
retaining the original message, avoiding direct quotationsbeing
identifiable, and ensuring that no information is provided on
the identity of the individuals who posted the content studied
on the platform.

Internet research requires researchers to carefully consider
guidelines to determine whether ethics approval and informed
consent are needed [30]. On the basis of the terms set out by
the Research Ethics Committee at the University College
London [31], the study was considered exempt from formal
ethics approval for the following reasons. (1) study involving
information freely available in the public domain, such as
published biographies, newspaper accounts of an individual’s
activities, and published minutes of a mesting, that although is
considered personal under the Data Protection Act, would not
require ethics review; and (2) study involving anonymized
records and data sets in the public domain, such as data sets
available through the Office for National Statistics or the UK
Data Archive where appropriate permissions have already been
obtained and it is not possible to identify individuals from the
information provided.

Therefore, we anonymized all records and data sets collected
during the study to makeidentification impossible. We removed
social media usernames from the data samples. No direct or
easily traceable quotes have been included. These measures
align with best practices [32-35]. While this study was beyond
the scope of the human ethics committee, we adhered to the
principles of ethics: beneficence, nonmaleficence, autonomy,
and justice[36]. We collected and analyzed datathrough secure
encrypted serversviathe Meltwater and InfraNodus platforms.

Results

Audience Analysis

During the period from January 2021 to January 2022, we
obtained 300,000 tweets from 936 accounts. After filtering for
relevant posts (refer to inclusion and exclusion criteria in
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Multimedia Appendix 1), we analyzed asample of 2588 tweets
using mixed methods analysis. Interms of gender (man, woman,
nonbinary, or unknown), 32.88% (851/2588) were female
individuals, 23.49% (608/2588) were male individuals, and
43.59% (1128/2588) were unknown. According to the
description given in the user’s biography, the most frequently
self-reported terms were “NHS’ (582/2588, 22.49%), “ health”
(230/2588, 8.89%), “medical” (168/2588, 6.49%), “nurse’
(166/2588, 6.41%), “clinical” (160/2588, 6.18%), “mum”
(158/2588, 6.11%), “doctor” (145/2588, 5.6%), and “GP’
(145/2588, 5.6%). In terms of city, tweets came mainly from
London (958/2588, 37.02%), Newcastle upon Tyne (326/2588,
12.6%), Redcar (160/2588, 6.18%), Manchester (140/2588,
5.41%), and Bradford (111/2588, 4.29%)).

Profession

Regarding profession described in the user’s biography, the
most frequently mentioned roleswere nurses (176/2588, 6.8%);
medical roles, for example, paramedic and nursing assistant
(173/2588, 6.68%); clinical roles, for example, surgeon,
physiotherapist, and anesthesiol ogist (160/2588, 6.18%); generd
practitioners (GPs), for example, hospital GP or local surgery
GP (142/2588, 5.49%); and physician (140/2588, 5.41%). The
most frequent organization affiliated with was the National
Health Service (587/2588, 22.68%).

Most Influential Accounts

One of the accounts that generated the highest number of
mentions and, therefore, some of the most influence, as they
were the ones that talked the most about post—COVID-19
condition in children and young people, was the account for
@longcovidkids (593/2588, 22.91% tweets), related to the most
shared website longcovidkids.org [37], an international
UK-based charity for families and children living with
post—COVID-19 condition. Although the account was created
in October 2020, it was first mentioned in our data collection
timeline on January 1, 2021. It offers web support services,
funding, and research participation and represents children and
young people living with post—COV1D-19 condition in expert
forums, research panels, health organizations, and parliamentary
groups. The other most shared web pages were theguardian.com
(the United Kingdom) [38], bbc.co.uk (the United Kingdom)
[39], peoplewith.com (the United States) [40], and
ncbi.nim.nih.gov (the United States) [41]. This shows that in
the United Kingdom, there was a mixed influence of UK and
US link resources linked to HCW Twitter users in the United
Kingdom.

Keyword Analysis

The volume of social mediaengagement in the discussion about
the post—COV I D-19 condition experiencein children and young
people in the United Kingdom reached 1400 posts, 1550
engagements, and 1.9 million impressions. Overall, comments
were very responsive to government decisions regarding the
vaccination program and school closures (Multimedia Appendix
4). During the first peak of comments in January 2021, the
amount of discourse expanded |eading up to March 2021, when
there were different announcements of school closures, and the
guidelines were delivered regarding the priority groups of the
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vaccination program (frontline HCW and people aged >80 years
first). The highest engagement was between June and July 2021,
which coincides with the government announcement regarding
the availability of vaccinesfor peopleaged >18 years. Thethird
peak of comments occurred in September 2021, the same month
the authorities announced the extension of the vaccination
program to children aged 12 to 15 years.

Top Keywords Analysis

The top words in posts associated with children and young
people's experience of post—COV1D-19 condition in the United
Kingdomwere*“ Children” (352/2588, 13.6%), “kids’ (160/2588,
6.18%), “people” (158/2588, 6.11%), “Young” (148/2588,
5.72%), and “ schools’ (83/2588, 3.21%). Thetop hashtagswere
#longcovid (1387/2588, 53.59%), # ongcovidkids (448/2588,
17.31%), #covid19 (370/2588, 14.3%), and #covid (176/2588,
6.8%).

Sentiment and Emotions Analysis

According to sentiment analysis, 99.38% (2572/2588) of the
posts reflected negative sentiments and 0.62% (16/2588)
reflected positive sentiments. Negative sentimentswere mainly
associated with comments on hospitalization figures related to
the COVID-19 pandemic, criticism of pandemic mitigation
policies, and vaccination of children and young people.
Furthermore, positive sentiments mainly  concerned
acknowledgments around decreasing numbers of community
support groups.

The primary emotions identified were as follows:
«  Sadness(1752/2588, 67.7%), such asin thefollowing tweet:

@[ Username] Really upset, after my tough on-call
last night. Hospitalisations are still going up, and
Gov announcement minismises the effect of
long-COVID in adults and children. It's so hard to
keep spiritsup today. But we' |l try and continue doing
our bestinthe NHS

« Joy (367/2588, 14.18%), such asin the following tweet:

@[Username] It's been an amazing day! [...] I've
been able to sharethe experience |’ ve gained treating
children and adolescents with Long COVID over the
last year.

«  Fear (233/2588, 9%), as seen in the following tweet:

@[Username] It's really urgent that young people
get the message that they need to get vaccinated. Long
COVID is ruining many people’'slives! It's not a lie
or hypochondria, there are real, physiological
changes, please understand!

Segmentation Analysis

This analysis revealed the critical clusters of conversation
around the main topics of concern within the discourse network
around post—-COV I D-19 condition. Commentswere distributed
in 4 key conversation segments as follows:

1. People, schools, and prevention (1734/2588, 67%): Most
of the comments related to measures taken in terms of
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COVID-19 prevention in schools, concern about the risk experience post—COVID-19 condition and the extent of
of exposure, and sharing experiences of infection in schools. these symptoms. Some HCW's exemplified certain typical
2. Health, adults, and impact (401/2588, 15.49%): Comments manifestations, such as fatigue.

mainly reflected concerns and uncertainty about the . .
long-term effect of post—COVID-19 condition on both Discourse Analysis by Theme
children and young people and adults. To better understand the topi cs discussed from the segmentation
3. Cases, virus, and risk (326/2588, 12.6%): Comments anaysis, we performed a discourse analysis of the key
reflected worries about the associated risks and long-term ~ co-occurring themes and topics of concern shared within
consequences attributable to post—COVID-19 condition (in ~ discussions regarding post-COVID-19 condition in children
both adults and children and young people) and the constant ~ and young people. The following themes emerged (Textbox 1):
mutation of the virus, which will create a permanent risk ~ concern or uncertainty for the future, school attendance, mask
in the population. protection from COVID-19, vaccine uptake, infection rates,
4. Months, distress, and symptoms (106/2588, 4.1%): Some  policy (support or skepticism), understanding and visualizing
HCWs used Twitter to share how children and young people  Symptoms, child mental health, access to care, community
support, and research (Figures 1 and 2).
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Textbox 1. Discourse analysis themes.

Concern for the future or uncertainty (615/2588, 23.76% tweets): Most comments showed a concern for the future, focusing on shared statistics
regarding the rate and spread of infection in children and young people and how this would affect future health outcomes. Furthermore, this
group expressed concern regarding political decisions; the presence of illnessin loved ones; the eventual overload and response capacity of the
health system in the face of an increase in post—COVID-19 condition cases; and the need for training of health care workers (HCWSs) to deal with
comorbid, potentially long-term symptoms (Figure 1A).

Schools (460/2588, 17.77% tweets): Comments aimed to promote vaccination policiesfor school children and flexible measures regarding teachers
work and attendance, considering cases of people with prolonged symptoms. In addition, several tweets expressed dissatisfaction with school
risk mitigation measures, such as the use of face masks and air filters (Figure 1B).

Vaccine (386/2588, 14.9% tweets): Most tweets from this group showed their disapproval of the constant changes in the government’s decisions
regarding schools and priority groups for vaccination. Between March and June 2021, the first set of tweets criticized the lack of priority in the
vaccination program for schoolchildren and other at-risk groups (such as teachers). Once the authorities announced a vaccination program for
school children aged 12 to 15 years (Multimedia Appendix 4), most comments promoted vaccination for this group. A few comments (78/2588,
3.01%) shared concerns about the vaccine's efficacy for children, based on the experiences of COVID-19 reinfection in adults despite having
received the recommended initial doses. However, to alesser extent (26/2588, 1%), therewas arefusal to vaccinate children, citing fear of possible
adverse effects. Nonetheless, it is worth noting that the community frequently refuted such comments (Figure 1C).

Share statistics (334/2588, 12.91% tweets): Frequently, HCWSs shared statistical data, such as the number of affected children and young people,
the number of post—-COVID-19 condition cases, and hospital admissions and deaths. Some of these data were used to validate the existence of
the post—COV I D-19 phenomenon or to express concern about it (Figure 1D).

Policy (316/2588, 12.21% tweets): The comments were responsive to the policies emanating from the authorities over time (Multimedia A ppendix
4). Therewere 5 main criticisms, including changesin school closure or opening policies; HCWSs question why the authoritiesignore the evidence
of post—-COVID-19 casesin children and young people, leading them to question whether decision makers have sufficient training to control the
pandemic adequately; the failureto include teachers and school workersin the COVID-19 vaccination program aswell asthe younger population;
the lack of mitigation measures in schools, such asimprovementsin ventilation systems and mandatory use of masks; and the herd immunity as
aplan in the government’s hidden agenda, that is, to promote work and activate the economy (Figure 1E).

“Proof” (280/2588, 10.82% tweets): Most tweetsin this group argued regarding the existence of children and young people with post—COVI1D-19
condition through pictures; statistics; scientific papers; and personal, family, and professional experiences (Figure 1F).

Signsand symptoms (189/2588, 7.3% tweets): Among the symptoms described, chronic fatigue and exhaustion were the most frequent symptoms,
which prevent normal activities. Other symptoms were respiratory: dyspnea, chronic cough, and shortness of breath; gastrointestinal: acute or
intense abdominal pain, nausea, bloating, gastroparesis, and change in smell or taste; muscular: severe joint pain, “painful foot” and difficulty
with physical activity; mental health: anxiety and low mood; topical: rash, skin rashes, and redness and pain in the eyes; and nonspecific symptoms,
such as chest pain, heart palpitations, constant high body temperature, precocious puberty, hormona changes, and erectile dysfunction (Figure
2A).

Face masks (119/2588, 4.6% tweets): Face masks were widely promoted, especially in schools, because HCWs considered them as a practical
and straightforward strategy to control the pandemic (Figure 2B).

Skepticism (101/2588, 3.9% tweets): Comments showed reticence toward post—-COVID-19 condition in children and young people. Some of the
arguments focused on a perceived lack of clarity in the clinical manifestations and stressed the need to better differentiate the post—COVID-19
condition from other related symptomatologies, such as mood disorders (eg, depression and anxiety due to confinement). In contrast, severa
arguments agreed on the need for more scientific evidence, arguing that post—COV1D-19 condition in children and young people are isolated.
Other users claimed not to know of such cases instead of calling post—-COV1D-19 condition in children and young people SM S text message an
exaggeration. In addition, several arguments favored releasing restrictions for children and young people, particularly arguments related to the
use of masks, because of possible associated risks, for example, hypoxia (Figure 2C).

Mental health (54/2588, 2.09% tweets): Symptoms attributable to mental health problemsin children and young people were also a concern. For
instance, HCWs mentioned sadness, fear of infecting their family, anxiety regarding sick parents, stress, night terrors, self-harm, and suicidal
ideation. Furthermore, users discussed a perceived lack of specific support for children and young people and their familiesin situations such as
hospitalization; prolonged COVID-19 condition; admission to intensive care; and death of afamily member, schoolmate, or teacher, all situations
that triggered permanent stress in these groups (Figure 2D).

Community support or asking for advice (93/2588, 3.59% tweets): Some HCWs used Twitter to ask for guidance on a specific issue or share
experiences of having post—COV ID-19 condition or caring for children and young people or family members. Furthermore, they shared informative
infographics provided by experts regarding post—-COV1D-19 condition in children and young people (Figure 2E).

Accessto health care or treatment (72/2588, 2.78% tweets): Some HCWs mentioned the lack of specialist (cardiology) support, concernsregarding
prolonged National Health Service burnout, and criticisms regarding how follow-up was carried out concerning the relative symptomatology of
children and young people with post—-COVID-19 condition. At the same time, opening new centers for children and young people with
post—COV1D-19 condition generated different reactions. On the one hand, some HCWs recognized it as a substantial development, but on the
other hand, some HCWsrecognized it as proof of the existence of post—COV I D-19 condition in children and young peopl e, which raised concerns
for the future (Figure 2F).

Research (52/2588, 2% tweets): Under this theme, tweets largely promoted study on post—COV1D-19 condition in children and young people or
highlighted the need for further study on the subject (Figure 2G).
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Images (57/2588, 2.2% tweets): Images shared were primarily from scientific studies, including infographics (from organi zations such as National

Health Service or @LongCovidKids) and visualization of children and young people's symptoms, such as rashes, COVID-19 toe, and joint pain.
Most infographics shared by organizations (and not individuals), such as the organization LongCovidKids, were related to statistics, such asthe
number of children and young people with post—-COVID-19 condition or the quantification of the type of symptoms experienced. Shared
photographs tended to show the more “ visualy recognizable” symptoms of post—COV ID-19 condition, such as skin lesions, rashes, or inflammation.
The less visible symptoms, such as chronic fatigue and neurological issues, were represented with photographs of children and young people

lying, sleeping under blankets, or duvets or on hospital beds (Figure 2H).

Figure 1. Discourse anaysis by theme: (A) concern for the future or uncertainty, (B) schools, (C) vaccine, (D) shared statistics, (E) policy, and (F)
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Figure 2. Discourse analysis by theme: (A) signs and symptoms, (B) face masks, (C) skepticism, (D) mental health, (E) community support or asking
for advice, (F) accessto health care or treatment, (G) research, and (H) images.
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authorities regarding the management of the COVID-19
pandemic in the United Kingdom and associated regulationson
the operation of schools. The most frequent feelings and
emotions were negative, mainly sadness. In turn, we identified

Our primary objective was to explore HCWS' perceptions  ¢ayant themesfor HCWs, such as uncertainty or concern about
concerning post-COVID-19 condition in children and young e future; policies; and regulations for the prevention,

people in the United Kingdom between January 2021 and management, and addressing both COVID-19 and

January 2022. Our findings indicated that comments made by post—COVID-19 condition in children and young people;
HCWSs on Twitter were responsive to announcementsissued by
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vaccination; and the use of Twitter as a strategy to share
scientific literature, management strategies, and clinical and
personal experiences.

Concern from HCWSs regarding the policies for addressing the
COVID-19 pandemic in the children and young people in the
United Kingdom (including vaccination and schools) was a
recurring themein our findings. Furthermore, concern regarding
the side effects of the COVID-19 vaccine and how the vaccine
might interact with preexisting physiologica symptoms of
post—COV1D-19 condition in children and young people was a
topic of discussion. Similarly, the constant change in policy
making in the United Kingdom, as public health bodies and
governments have tried to understand and adapt to the
emergence of post—COVID-19 condition, have added to the
strength of this ongoing debate [42]. The lack of up-to-date
evidence on post—COVID-19 condition in children and young
people prompted HCWsto rely on Twitter during the pandemic
to communicate relevant information. Twitter has a broad
audience reach; is used as acommunication tool by politicians,
health bodies, and other key influences; and facilitates real-time
updates [43]. During the pandemic, HCWSs, primarily thosein
frontlinerolesand local response coordination, have often been
challenged to become credible spokespersons for pandemic
information [44]. Such credibility directly influences public
confidence and decision-making, ultimately determining the
success or failure of apublic health intervention [43].

Furthermore, failuresin risk communication could explain the
presence of uncertainty and negative feelings associated with
school regulations. When peopl e are upset, distressed, or fearful,
they often do not trust the authority, decrease the perceived
validity of the communication received, and find information
processing difficult [45]. Inthisregard, Fotheringham et al [46]
indicated that during 2020, school leaders in the United
Kingdom faced pressures and challenges related to trandlating
and enacting school policies, particularly with the perceived
lack of agency shared by the government concerning being able
to trandate centrally issued guidelines. In turn, Tomson et a
[47] reported that the pandemic has negatively impacted the
well-being of leaders in al types of schools and across all
demographic groups, affecting their ability to think clearly and
solvework-related problems. Given that the protection and care
of children and young people health during the COVID-19
pandemic ultimately rests with school leaders, the search for
support strategies that focus on the needs of these groups
becomes an urgent necessity.

Findingsin Relation to Other Studies

Using Twitter's information, this is one of the first studies to
capture health professionals perceptions of prolonged
COVID-19 in the children and young people in the United
Kingdom. However, other studies have addressed
post—-COVID-19 condition on this social network. Callard and
Peregov [48] reviewed how, through social platforms such as
Twitter, patients made the persistence and heterogeneity of
COVID-19 symptoms visible, thus catapulting the inclusion of
post—COV I D-19 condition asarel evant phenomenonin clinical
and policy debates. In contrast, other authorsinthe last 2 years
have explored on various platforms (including Twitter) the
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persistence of symptoms and emotional impact after months of
suspected and confirmed diagnosis of COVID-19 [49-55],
including the period of vaccination. Furthermore, others have
explored web discussions regarding this phenomenon [56].
Several of these authors agree on a perceived lack of support
and specific resources from governmental bodies, a lack of
information or clarity in theinstructions given, and the absence
of formal mechanisms to allow the voices of patients and the
community to be heard. The above point is critical as it
highlights the gap between the needs of the population and the
response provided by policy makers, which not only translates
into a gap in access to health services but aso limits citizen
participation in decision-making on the issues that affect their
own health and increases distrust toward regulations and
instructions issued by the government.

Implications for Policy and Practice

Overview

Several policy recommendations and implications are targeted
at various stakeholders to consider while implementing future
policy guidelines to address post—COVID-19 hedth care
delivery. First, policy makers should consider investing
appropriate resourcesto collect dataregarding post—-COVID-19
condition in children and young people, specifically on the
impact of COVID-19 on the mental health of children and young
people. This implies working closely with researchers to
streamline data collection and reporting on post—-COVID-19
condition. Second, policy makers should consider providing a
basiclevel of psychosocial support with accessto quality mental
health and psychosocia support services for HCWSs, school
staff, parents, and children and young people experiencing
post—-COVID-19 condition. This implies strengthening health
systems, community-based programming, and mobilization.
Policies must include documenting the impact of mental health
and psychosocial support interventions and innovative
approachesto be more widely disseminated and scaled up across
different contexts and target population groups. Third, to address
the criticism around frequent changes in school closure and
opening policies, decision makers should develop clear,
easy-to-understand school mitigation plansinformed by the best
available evidence. The plans should incorporate teachers,
school workers, and parentsto ensure all voicesareincluded in
the policy plan. Fourth, policy makers should adopt a shared
decision-making approach incorporating HCWSs in the
decision-making processfor managing the COVID-19 pandemic.
Finally, government decision makers should set post—-COVID-19
pandemic recovery policies informed from a health equity
perspective and how this affects children and young people
living with post—-COVID-19 condition, factoring in childhood,
family income, housing, domestic violence, access to health
care, and racism.

In terms of the needed clearer road map for recommendations
to support training strategies for HCWs and school staff
regarding post—COVID-19 condition in children and young
people, we have outlined the following 10 steps.
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Step 1: Data Collection and Analysis

Our study underlines the critical need for comprehensive data
on post—COVID-19 condition’s impact on the mental health of
children and young people. As afirst step, it is recommended
that policy makers should allocate resources for the systematic
collection and analysis of data on post—-COVID-19 condition
in children and young people, particularly focusing on mental
health outcomes. These data should be used to identify the most
preval ent symptoms and the most effective treatment strategies.
In this context, it is recommended that experts emphasize the
importance of early detection and medical consultation for
mental health issues in children and young people diagnosed
with post—-COVID-19 condition, including mood changes,
irritability, social withdrawal, memory problems, difficulty in
concentrating, anxiety, depression, posttraumatic stress, school
absenteeism, and suicidal ideation [57,58]. Thisentailsworking
closely with researchers to streamline data collection and
reporting on post—-COV1D-19 condition.

Step 2: Psychosocial Support Framework

It has been noted that globally, programs for managing
post—-COVID-19 condition in children and young people are
heterogeneous, ranging from the use of physiotherapy, pediatric
occupational therapy, and psychological support to interventions
aimed at lifestyle modifications[59]. Thisdiversity could impact
differential outcomesin thetreatment, recovery, and timely and
effective rehabilitation of children and young people with
post—COV I D-19 condition. Upon analyzing the wider literature
and the social media data in this study, it is recommended that
abasiclevel of psychosocial support should be established. This
would involve ensuring accessto quality mental health services
for HCWs, school staff, parents, and children and young people
with post—COVID-19 condition. This framework should be
integrated into the health system and community-based
programming, emphasizing the mobilization of resources and
strengthening of support networks. It is suggested that the
psychosocial support framework should facilitate access to
quality mental health services and support networks that are
robust and responsive. Community engagement gleaned from
further Twitter discourse analysis should be a helpful guidein
the development of these services to ensure they meet the real
and expressed needs of children and young people with
post—-COVID-19 condition. Practical examples of basic
psychosocial support include using web support services,
individual or group therapy sessions; school-based emotional
support programs; and counseling sessions aimed at parents,
family members, or school staff.

Step 3: Educational Mitigation Plans

The frequent policy changes around school closures highlight
the necessity for stable and clear educational mitigation plans.
It isrecommended that these plans should be directly informed
by the evidence collected and further analysis of sentimentsand
emotions surrounding post—-COVID-19 condition in schools.
Incorporating the viewpoints of teachers, parents, and school
staff, asidentified in our thematic analysis, will ensure that the
mitigation strategies are comprehensive, feasible, and sensitive
to the psychosocial impact on children and young people. School
staff and policy makers should collaborate to develop clear,
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evidence-informed educational mitigation plans. These plans
should be straightforward and invol ve teachers, school workers,
and parents in their creation, ensuring a unified approach that
considers the voices of all stakeholders.

Step 4: Shared Decision-Making in Health Care

In health care settings, the adoption of ashared decision-making
model is crucial, enabling HCWs to actively contribute to the
formulation of COVID-19 and post—COVID-19 policies. This
inclusive approach ensures that frontline workers can provide
valuable insights toward policy development. To facilitate this,
the establishment of advisory committees composed of
representatives from HCWs is recommended. This committee
can conveneregularly to deliberate on key decisions pertaining
to the COVID-19 pandemic management, including prevention
measures, resource distribution, and vaccination strategies. Such
collaborative groups have demonstrated effectiveness in
identifying priority needswithin the context of apandemic [60].
Step 5: Health Equity in Policy Setting

Post—COV1D-19 recovery policies should be set with a health
equity lens. This means considering factors such as family
income, housing, domestic violence, access to health care, and
racism and how these factors affect children and young people
living with post—COV I D-19 condition. Our findings emphasize
the importance of framing post—-COV1D-19 recovery policies
through a lens of health equity. The concerns raised by HCWs
regarding the socioeconomic impacts, such as family income
and access to health care, underline the need for policies that
address not just the medical aspects of post—COVID-19
condition but also the social determinants of health. An equitable
approach will ensure that children and young people from
diverse backgrounds receive appropriate support.

Step 6: Documenting and Disseminating | nterventions

It is vita to document the impact of menta health and
psychosocial support interventions. In this context, it is crucial
to implement innovative strategies to disseminate unbiased
information about post—-COV 1D-19 condition among health care
professionals and educators working with children and young
people, ensuring it reaches different contexts and populations.
These strategies may include creating interactive multimedia
resources, such as videos and mobile apps; organizing webinars;
actively using social media; and forming web support groups.
These groups will provide a space where patients, health care
professionals, and educators can share their experiences and
knowledge regarding post—COV ID-19 condition. These actions
will not only help reduce isolation and social stigma but also
strengthen support for these groups considered vulnerable [61].

Step 7: Developing a Clear Communication Strategy

Policy makers must develop a clear communication strategy to
address frequent policy changes and mitigate confusion. This
strategy should be informed by the data collected and analysis
conducted in Step 1. The data reveal a papable sense of
uncertainty and frustration due to frequent policy shifts,
underscoring the need for aclear and consistent communication
strategy. This strategy should be grounded in the evidence
gathered from the health care community’s discourse and aim
to minimize confusion by providing timely, transparent, and
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reliable information regarding post—-COVID-19 policies and
support services.

Step 8: Training and Support Strategies

Onthebasisof thefindings of the comprehensive dataanalysis,
specific training and support strategies should be devel oped for
HCWs and school staff. These strategies should be focused on
the practicd aspects of identifying and managing
post—-COVID-19 condition in children and young people. For
instance, training sessions could include practical workshops
on recognizing post—COVID-19 symptoms in children and
adolescents, conducting diagnostic assessments, and
implementing appropriate treatment and support interventions.

Step 9: Continuous Feedback and Policy Adaptation

The continuous evol ution of the post—COV ID-19 phenomenon
demands an iterative approach to policy making. On the basis
of our study, we recommend establishing feedback mechanisms
with HCWs and school staff to monitor the reception and
effectiveness of implemented policies. This feedback, coupled
with ongoing research, should inform policy adaptations to
ensure they remain aligned with the evolving landscape of
post—COV1D-19 condition and itsimpact on children and young
people.

Step 10: Evaluation and Research

Finally, there should be a commitment to ongoing evaluation
and research. This will involve not only monitoring the
implementation of the abovementioned steps but also supporting
new research to fill any remaining gaps in understanding the
long-term effects of COVID-19 on children and young people.

Thissequence of stepsisdesigned to beiterative and responsive,
ensuring that the recommendations from the study are trandated
into concrete actions that adapt to emerging data and research
findings.

Strengths and Limitations

A key strength of this study isthat our social media analysis of
post—-COVID-19 condition contributes toward an emerging
understanding of reported experiential, emotional, and practical
dimensions of post—COVID-19 condition in children and young
people specifically and questions of vaccine hesitancy in
children and young people with post—COVID-19 condition.
This is one of the few studies to collect HCWS' perceptions
regarding post—COVID-19 condition in children and young
peoplein the United Kingdom using information from Twitter.
Weidentify key areasthat need considering attention and focus,
such as the provision of psychosocial support with access to
quality mental health resources to alleviate the impact of
post—COVID-19 condition in children and young people and
the development of clear post—COVID-19 pandemic recovery
guidelines that are informed by health equity perspective, and
how this affects children and young people living with
post—COVID-19 condition.

One of thelimitationsthis study acknowledgesisthe definition
of post—COVID-19 condition in children and young people.
When data were collected, the lack of consensus on the
definition of post—-COVID-19 condition in children and young
people forced us to formulate a definition of post—COVID-19
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condition in children and young people based on the available
literature. Furthermore, this study is limited to the perceptions
of people who used descriptors in their web biography
attributableto HCWs; therefore, our results only represent some
HCWs in the United Kingdom and those in other countries. In
turn, this research collected data from Twitter only; therefore,
further inquiry into HCWS' perceptions of post—-COVID-19
condition in children and young people required expanding to
other data sources or social networks and including languages
other than English. We acknowledge that demographic factors,
geographic location, and individual daily activities of social
media users can significantly influence language use and word
choice, introducing potential biases in tweet-based data. Such
biases are inherent in any analysis of social media content and
can affect the generalizability of findings. For instance, our
study relies on Twitter data, which do not encompass the full
spectrum of global or the UK public opinion on post—COV1D-19
condition in children and young people. While Twitter serves
as a valuable platform for capturing real-time sentiments and
experiences, it is not fully representative of all demographics
and geographic regions. Our results may reflect the perspectives
of more vocal or active social media users, which may not
correspond to the silent majority or those without access to
social media. In addition, the absence of geotagged information
for many users limits our ability to conduct a more nuanced
spatial analysis of the sentiments expressed.

Furthermore, our study is built upon the recognition that social
mediadatamay overrepresent certain demographic groupswhile
underrepresenting others, such asthe older population or those
without reliable internet access. This skew can influence the
apparent prevalence of certain views or experiences of
post—-COV1D-19 condition. Moreover, individuals' patterns of
daily life, reflected in their socia media use and content,
contribute additional layers of complexity and potential biasto
the discourse analyzed.

Consistent with scholarly precedents on the subject [62,63], our
study acknowledgesthese biases asintrinsic limitations of social
media—based research. Although our analysis did not control
for these factors, we recognize their potential impact on our
results. Future studies would benefit from incorporating a
broader array of data sources, including interviews or focus
groups, to provide a more representative and comprehensive
understanding of post—-COVID-19 condition in children and
young people. This approach would complement our
Twitter-based findings and help mitigate the biases inherent in
social media data

Conclusions

Morethan ayear after the start of the COVID-19 pandemic, the
perceptions described on Twitter by HCWSs concerning the
presence of post—COVID-19 condition in children and young
people appear to be arelevant and timely issue as well as very
responsiveto the declarations and guidelinesissued by the hedlth
authorities over time. The most prominent group within the
discourse studied was the activist or lobbying organization
@LongCovidKids, which shared the most tweets and images
over the period studied. We recommend that future research
focus on how web health activism is organized and carried out
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for children and young people with post—-COVID-19 condition.  strategies, support, and training of HCWs and school staff
Such a strategy would allow for a better understanding of the regarding manifestations and treatment of post—COVID-19
scope and impact of this phenomenon and how it can influence  condition in children and young people across all demographic
decision-making. Furthermore, we suggest different mitigation  areas.

Acknowledgments

The authors would like to thank the Rapid Research Evaluation and Assessment Lab, Department of Targeted Intervention,
University College London, London, United Kingdom, whose support has been essential for devel oping this project.

Conflictsof I nterest
None declared.

Multimedia Appendix 1

Filters used for the search strategy on Twitter.
[DOCX File, 22 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Sentiment analysis framework: attitudes toward post—COV ID-19 condition in children and young people.
[DOCX File, 16 KB-Multimedia Appendix 2]

Multimedia Appendix 3

Theme codebook: examples of tweets that fit into main themes tagged for mention of children and young people with
post—-COVID-19 condition.
[DOCX File, 21 KB-Multimedia Appendix 3]

Multimedia Appendix 4

Timeline of national governmental policies and guidelines regarding children and young people.
[DOCX File, 19 KB-Multimedia Appendix 4]

References

1.  World Hedlth Organization. COVID-19 Public Health Emergency of International Concern (PHEIC) Global research and
innovation forum. Global Research Collaboration for Infectious Disease Preparedness. Feb 12, 2020. URL : https.//www.
who.int/publications/m/item/covid-19-public-heal th-emergency-of -internati onal -concern-(pheic)-gl obal -research-and-inno
vation-forum [accessed 2022-06-06]

2. JohnsHopkins University of Medicine. COVID-19 Dashboard by the Center for Systems Science and Engineering (CSSE)
at Johns Hopkins University (JHU). Coronavirus Resource Center. Jan 22, 2020. URL: https://coronavirus.jhu.edu/map.
html [accessed 2023-06-09]

3. Nature Editorial. Long COVID and kids: more research is urgently needed. Nature. Feb 08, 2022;602(7896):183. [FREE
Full text] [doi: 10.1038/d41586-022-00334-w] [Medline: 35136225]

4.  LongCOVID or post-COVID conditions. Centersfor Disease Control and Prevention. URL: https.//www.cdc.gov/coronavirus/
2019-ncov/long-term-effects/index.html [accessed 2023-06-09]

5. DavisHE, McCorkell L, Vogel IM, Topol E. Long COVID: major findings, mechanisms and recommendations. Nat Rev
Microbiol. Mar 13, 2023;21(3):133-146. [FREE Full text] [doi: 10.1038/s41579-022-00846-2] [Medline: 36639608]

6.  Zimmermann B, Curtis N. Why is COVID-19 less severe in children? A review of the proposed mechanisms underlying
the age-related difference in severity of SARS-CoV-2 infections. Arch Dis Child. Dec 01, 2020;106(5):429-439. [FREE
Full text] [doi: 10.1136/archdischild-2020-320338] [Medline: 33262177]

7.  Zheng YB, Zeng N, Yuan K, Tian SS, Yang YB, Gao N, et a. Prevalence and risk factor for long COVID in children and
adolescents: ameta-analysis and systematic review. J Infect Public Health. Mar 07, 2023;16(5):660-672. [FREE Full text]
[doi: 10.1016/j.jiph.2023.03.005] [Medline: 36931142]

8.  World Health Organization. A clinical case definition for post COVID-19 condition in children and adol escents by expert
consensus. World Health Organi zation. Feb 16, 2023. URL : https.//www.who.int/publications/i/item/WHO-2019-nCoV-Post
-COVID-19-condition-CA-Clinical-case-definition-2023-1 [accessed 2024-03-26]

9.  Stephenson T, Allin B, NugawelaMD, Rojas N, Dalrymple E, Pinto Pereira S, CLoCk Consortium, et a. Long COVID
(post-COVID-19 condition) in children: amodified Delphi process. Arch Dis Child. Jun 17, 2022;107(7):674-680. [FREE
Full text] [doi: 10.1136/archdischild-2021-323624] [Medline: 35365499]

https://www.jmir.org/2024/1/e50139 JMed Internet Res 2024 | vol. 26 | €50139 | p. 12
(page number not for citation purposes)

RenderX


https://jmir.org/api/download?alt_name=jmir_v26i1e50139_app1.docx&filename=d55a273ffccb3f8b65aa2b674e580cb3.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e50139_app1.docx&filename=d55a273ffccb3f8b65aa2b674e580cb3.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e50139_app2.docx&filename=6b1ae9e18f47a3746a5ca494bb3fcb90.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e50139_app2.docx&filename=6b1ae9e18f47a3746a5ca494bb3fcb90.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e50139_app3.docx&filename=2049652fe8c0ffa98546b72eb14d1f49.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e50139_app3.docx&filename=2049652fe8c0ffa98546b72eb14d1f49.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e50139_app4.docx&filename=b56f18c7af531a657c222276ad0af23c.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e50139_app4.docx&filename=b56f18c7af531a657c222276ad0af23c.docx
https://www.who.int/publications/m/item/covid-19-public-health-emergency-of-international-concern-(pheic)-global-research-and-innovation-forum
https://www.who.int/publications/m/item/covid-19-public-health-emergency-of-international-concern-(pheic)-global-research-and-innovation-forum
https://www.who.int/publications/m/item/covid-19-public-health-emergency-of-international-concern-(pheic)-global-research-and-innovation-forum
https://coronavirus.jhu.edu/map.html
https://coronavirus.jhu.edu/map.html
https://www.nature.com/articles/d41586-022-00334-w
https://www.nature.com/articles/d41586-022-00334-w
http://dx.doi.org/10.1038/d41586-022-00334-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35136225&dopt=Abstract
https://www.cdc.gov/coronavirus/2019-ncov/long-term-effects/index.html
https://www.cdc.gov/coronavirus/2019-ncov/long-term-effects/index.html
https://europepmc.org/abstract/MED/36639608
http://dx.doi.org/10.1038/s41579-022-00846-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36639608&dopt=Abstract
https://adc.bmj.com/content/106/5/429
https://adc.bmj.com/content/106/5/429
http://dx.doi.org/10.1136/archdischild-2020-320338
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33262177&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1876-0341(23)00071-0
http://dx.doi.org/10.1016/j.jiph.2023.03.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36931142&dopt=Abstract
https://www.who.int/publications/i/item/WHO-2019-nCoV-Post-COVID-19-condition-CA-Clinical-case-definition-2023-1
https://www.who.int/publications/i/item/WHO-2019-nCoV-Post-COVID-19-condition-CA-Clinical-case-definition-2023-1
https://europepmc.org/abstract/MED/35365499
https://europepmc.org/abstract/MED/35365499
http://dx.doi.org/10.1136/archdischild-2021-323624
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35365499&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Chepo et &

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

Esposito S, Principi N, Azzari C, Cardinale F, Di Mauro G, Galli L, et a. Italian intersociety consensus on management
of long Covid in children. Ital J Pediatr. Mar 09, 2022;48(1):1-9. [FREE Full text] [doi: 10.1186/s13052-022-01233-6]
[Medline: 35264214]

Stephenson T, Pinto Pereira SM, Shafran R, de Stavola BL, Rojas N, McOwat K, CLoCk Consortium, et al. Physical and
mental health 3 months after SARS-CoV-2 infection (long COVID) among adolescents in England (CLoCk): a national
matched cohort study. Lancet Child Adolesc Health. Feb 08, 2022;6(4):230-239. [FREE Full text] [doi:
10.1016/S2352-4642(22)00022-0] [Medline: 35143770]

Stephenson T, Pinto Pereira SM, Nugawela MD, McOwat K, Simmons R, Chalder T, et al. CLoCk Consortium. Long
COVID-six months of prospective follow-up of changesin symptom profiles of non-hospitalised children and young people
after SARS-CoV-2 testing: anational matched cohort study (The CL0oCK) study. PLoS One. Mar 6, 2023;18(3):€0277704.
[EREE Full text] [doi: 10.1371/journal.pone.0277704] [Medline: 36877677]

Twitter users, stats, data and trends. Data Reportal. May 11, 2023. URL : https://datareportal .com/essential -twitter-stats#:~
‘text=Based [accessed 2023-06-09]

Rufal SR, Bunce C. World leaders usage of Twitter in response to the COVID-19 pandemic: a content analysis. J Public
Health (Oxf). Aug 18, 2020;42(3):510-516. [FREE Full text] [doi: 10.1093/pubmed/fdaa049] [Medline: 32309854]
Haman M. The use of Twitter by state |leaders and itsimpact on the public during the COVID-19 pandemic. Heliyon. Nov
2020;6(11):e05540. [FREE Full text] [doi: 10.1016/j.heliyon.2020.e05540] [Medline: 33294685]

Huang X, Li Z, Jiang Y, Li X, Porter D. Twitter reveals human mobility dynamics during the COVID-19 pandemic. PL0S
One. Nov 10, 2020;15(11):€0241957. [FREE Full text] [doi: 10.1371/journal.pone.0241957] [Medline: 33170889]
Wicke P, Bolognesi MM. Framing COV1D-19: how we conceptualize and discuss the pandemic on Twitter. PLoS One.
Sep 30, 2020;15(9):e0240010. [FREE Full text] [doi: 10.1371/journal.pone.0240010] [Medline: 32997720]

Chang CH, Monselise M, Yang CC. What are people concerned about during the pandemic? detecting evolving topics
about COVID-19 from Twitter. JHealthc Inform Res. Jan 17, 2021;5(1):70-97. [EREE Full text] [doi:
10.1007/s41666-020-00083-3] [Medline: 33490856]

XueJ, Chen J, HuR, Chen C, Zheng C, Su Y, et al. Twitter discussions and emotions about the COVID-19 pandemic:
machine learning approach. JMed Internet Res. Nov 25, 2020;22(11):€20550. [FREE Full text] [doi: 10.2196/20550]
[Medline: 33119535]

Boon-Itt S, Skunkan Y. Public perception of the COVID-19 pandemic on Twitter: sentiment analysis and topic modeling
study. IMIR Public Health Surveill. Nov 11, 2020;6(4):€21978. [FREE Full text] [doi: 10.2196/21978] [Medline: 33108310]
Valdez D, Ten Thij M, BathinaK, Rutter LA, Bollen J. Social mediainsightsinto US mental health during the COVID-19
pandemic: longitudinal analysis of Twitter data. J Med Internet Res. Dec 14, 2020;22(12):€21418. [FREE Full text] [doi:
10.2196/21418] [Medline: 33284783]

Rashid MA, Yip SW, Gill D, Arfeen Z. Sharing is caring: an analysis of ##FOAMed Twitter posts during the COVID-19
pandemic. Postgrad Med J. Mar 14, 2022;98(1157):199-204. [doi: 10.1136/postgradmed]-2020-139267] [Medline: 33318145]
Ghosh P, Schwartz G, Narouze S. Twitter asa powerful tool for communication between pain physiciansduring COVID-19
pandemic. Reg Anesth Pain Med. Feb 21, 2021;46(2):187-188. [doi: 10.1136/rapm-2020-101530] [Medline: 32321859]
Burgos LM, Gil Ramirez A, Utengen A, Thamman R. Use of Twitter during COVI1D-19 pandemic: an opportunity for
continuing medical education in cardiology. Medicina (B Aires). 2020;80 Suppl 6:122-123. [FREE Full text] [Medline:
33481748]

Margus C, Brown N, Hertelendy AJ, Safferman MR, Hart A, Ciottone GR. Emergency physician Twitter use in the
COVID-19 pandemic as a potential predictor of impending surge: retrospective observational study. JMed Internet Res.
Jul 14, 2021;23(7):e28615. [FREE Full text] [doi: 10.2196/28615] [Medline: 34081612]

Pulsar TRAC- Audience intelligence platform and socia listening tool. Pulsar. URL: https://www.pul sarplatform.com/
solutions/pulsar-trac/ [accessed 2022-03-01]

Vera San Juan N, Aceituno D, Djellouli N, Sumray K, Regenold N, Syversen A, et a. Menta health and well-being of
healthcare workers during the COV1D-19 pandemic in the UK: contrasting guidelineswith experiencesin practice. BJPsych
Open. Dec 10, 2020;7(1):e15. [FREE Full text] [doi: 10.1192/bj0.2020.148] [Medline: 33298229]

Paranyushkin D. InfraNodus: generating insight using text network analysis. In: Proceedings of the World Wide Web
Conference. 2019. Presented at: WWW '19; May 13-17, 2019; San Francisco, CA. [doi: 10.1145/3308558.3314123]
Creswell JW, Poth CN. Qualitative Inquiry and Research Design: Choosing Among Five Approaches 4th Edition. Thousand
Oaks, CA. SAGE Publications, Inc; 2017.

Eysenbach G, Till JE. Ethical issuesin qualitative research on internet communities. BMJ. Nov 10,
2001;323(7321):1103-1105. [FREE Full text] [doi: 10.1136/bmj.323.7321.1103] [Medline: 11701577]

UCL research ethics. University College London. URL: https://www.ucl.ac.uk/research-ethi cs/do-i-need-ethical -approval #
When [accessed 2023-06-12]

Martin S, Kilich E, Dada S, Kummervold PE, Denny C, Paterson P, et al. "Vaccines for pregnant women...?! Absurd" -
Mapping maternal vaccination discourse and stance on social media over six months. Vaccine. Sep 29,
2020;38(42):6627-6637. [doi: 10.1016/j.vaccine.2020.07.072] [Medline: 32788136]

https://www.jmir.org/2024/1/e50139 JMed Internet Res 2024 | vol. 26 | €50139 | p. 13

(page number not for citation purposes)


https://ijponline.biomedcentral.com/articles/10.1186/s13052-022-01233-6
http://dx.doi.org/10.1186/s13052-022-01233-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35264214&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2352-4642(22)00022-0
http://dx.doi.org/10.1016/S2352-4642(22)00022-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35143770&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0277704
http://dx.doi.org/10.1371/journal.pone.0277704
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36877677&dopt=Abstract
https://datareportal.com/essential-twitter-stats#:~:text=Based
https://datareportal.com/essential-twitter-stats#:~:text=Based
https://europepmc.org/abstract/MED/32309854
http://dx.doi.org/10.1093/pubmed/fdaa049
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32309854&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2405-8440(20)32383-5
http://dx.doi.org/10.1016/j.heliyon.2020.e05540
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33294685&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0241957
http://dx.doi.org/10.1371/journal.pone.0241957
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33170889&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0240010
http://dx.doi.org/10.1371/journal.pone.0240010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32997720&dopt=Abstract
https://europepmc.org/abstract/MED/33490856
http://dx.doi.org/10.1007/s41666-020-00083-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33490856&dopt=Abstract
https://www.jmir.org/2020/11/e20550/
http://dx.doi.org/10.2196/20550
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33119535&dopt=Abstract
https://publichealth.jmir.org/2020/4/e21978/
http://dx.doi.org/10.2196/21978
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33108310&dopt=Abstract
https://www.jmir.org/2020/12/e21418/
http://dx.doi.org/10.2196/21418
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33284783&dopt=Abstract
http://dx.doi.org/10.1136/postgradmedj-2020-139267
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33318145&dopt=Abstract
http://dx.doi.org/10.1136/rapm-2020-101530
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32321859&dopt=Abstract
https://www.medicinabuenosaires.com/PMID/33481748.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33481748&dopt=Abstract
https://www.jmir.org/2021/7/e28615/
http://dx.doi.org/10.2196/28615
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34081612&dopt=Abstract
https://www.pulsarplatform.com/solutions/pulsar-trac/
https://www.pulsarplatform.com/solutions/pulsar-trac/
https://www.cambridge.org/core/journals/bjpsych-open/article/mental-health-and-wellbeing-of-healthcare-workers-during-the-covid19-pandemic-in-the-uk-contrasting-guidelines-with-experiences-in-practice/B513349E66E11CE03165F5E394A4D6C4
http://dx.doi.org/10.1192/bjo.2020.148
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33298229&dopt=Abstract
http://dx.doi.org/10.1145/3308558.3314123
https://europepmc.org/abstract/MED/11701577
http://dx.doi.org/10.1136/bmj.323.7321.1103
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11701577&dopt=Abstract
https://www.ucl.ac.uk/research-ethics/do-i-need-ethical-approval#When
https://www.ucl.ac.uk/research-ethics/do-i-need-ethical-approval#When
http://dx.doi.org/10.1016/j.vaccine.2020.07.072
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32788136&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Chepo et &

33.

35.
36.
37.
38.
39.
40.
41.
42.

43.

45,

46.

47.

48.

49,

50.

51.

52.

53.

55.

56.

57.

Kummervold PE, Martin S, Dada S, Kilich E, Denny C, Paterson P, et al. Categorizing vaccine confidence with a
transformer-based machine learning model: analysis of nuances of vaccine sentiment in Twitter discourse. IMIR Med
Inform. Oct 08, 2021;9(10):€29584. [FREE Full text] [doi: 10.2196/29584] [Medline: 34623312]

Ahmed W, Bath PA, Demartini G. Using Twitter as a data source: an overview of ethical, legal, and methodol ogical
challenges. In: Woodfield K, editor. The Ethics of Online Research. Bingley, UK. Emerald Publishing Limited; Dec 12,
2017.

Ayers JW, Caputi TL, Nebeker C, Dredze M. Don't quote me: reverseidentification of research participantsin social media
studies. NPJ Digit Med. Aug 2, 2018;1(1):30. [FREE Full text] [doi: 10.1038/s41746-018-0036-2] [Medline: 31304312]
Varkey B. Principles of clinical ethics and their application to practice. Med Princ Pract. Jun 4, 2021;30(1):17-28. [FREE
Full text] [doi: 10.1159/000509119] [Medline: 32498071]

Long Covid Kids homepage. Long Covid Kids. URL: https://es.longcovidkids.org/ [accessed 2023-06-12]

The Guardian homepage. The Guardian. URL: https://www.theguardian.com/uk [accessed 2023-06-12]

Welcome to the BBC. BBC. URL: https://www.bbc.com/ [accessed 2023-06-12]

People with health. PeopleWith. URL: https.//peoplewith.com/ [accessed 2023-06-12]

Welcome to NCBI. National Institutes of Health National Library of Medicine. URL: https://www.nchi.nlm.nih.gov/
[accessed 2023-06-12]

Edobor M. Trust and public discourse during the Covid - 19 pandemic. IPPR Progress Rev. Feb 15, 2021;27(4):354-360.
[doi: 10.1111/newe.12232]

Nielsen RK, Fletcher R, Kalogeropoulos A, Simon F. Communications in the coronavirus crisis: lessons for the second
wave. Reuters Institute for the Study of Journalism. Oct 27, 2020. URL: https://reutersinstitute.politics.ox.ac.uk/
communi cations-coronavirus-crisis-lessons-second-wave [accessed 2024-03-26]

Zohar T, Negev M, Sirkin M, Levine H. Trust in COVID-19 policy among public health professionalsin Israel during the
first wave of the pandemic: a cross-sectional study. Isr JHealth Policy Res. Apr 11, 2022;11(1):20. [FREE Full text] [doi:
10.1186/s13584-022-00529-6] [Medline: 35410309]

EnriaL, Waterlow N, Rogers NT, BrindleH, Lal S, Eggo RM, et al. Trust and transparency in times of crisis: results from
an online survey during the first wave (April 2020) of the COVID-19 epidemic in the UK. PLoS One. Feb 16,
2021;16(2):e0239247. [FREE Full text] [doi: 10.1371/journal.pone.0239247] [Medline: 33591985]

Fotheringham P, Harriott T, Healy G, Arenge G, Wilson E. Pressures and influences on school |eaders navigating policy
development during the COVID - 19 pandemic. Brit Educ Res J. Jul 30, 2021;48(2):201-227. [doi: 10.1002/berj.3760]
Thomson P, Greany T, Martindale N. The trust deficit in England: emerging research evidence about school leaders and
the pandemic. J Educ Admin History. Sep 13, 2021;53(3-4):296-300. [doi: 10.1080/00220620.2021.1975366]

Callard F, Perego E. How and why patients made long COVID. Soc Sci Med. Jan 2021;268:113426. [FREE Full text] [doi:
10.1016/j.socscimed.2020.113426] [Medline: 33199035]

DavisHE, Assaf GS, McCorkell L, Wel H, Low RJ, Reem Y, et al. Characterizing long COVID in an international cohort:
7 months of symptoms and their impact. EClinicalMedicine. Aug 2021;38:101019. [FREE Full text] [doi:
10.1016/j.eclinm.2021.101019] [Medline: 34308300]

Miyake E, Martin S. Long Covid: online patient narratives, public health communication and vaccine hesitancy. Digit
Health. Nov 29, 2021;7:20552076211059649. [FREE Full text] [doi: 10.1177/20552076211059649] [Medline: 34868622]
Matharaarachchi S, Domaratzki M, Katz A, Muthukumarana S. Discovering long COVID symptom patterns: association
rule mining and sentiment analysisin social media tweets. IMIR Form Res. Sep 07, 2022;6(9):€37984. [FREE Full text]
[doi: 10.2196/37984] [Medline: 36069846]

Bhattacharyya A, Seth A, Rai S. The effects of long COVID-19, its severity, and the need for immediate attention: analysis
of clinical trials and Twitter data. Front Big Data. Dec 15, 2022;5:1051386. [FREE Full text] [doi:
10.3389/fdata.2022.1051386] [Medline: 36588926]

Samannodi M, Alwafi H, Naser AY, Al Qurashi AA, Qedair JT, Salawati E, et al. Determinants of post-COVID-19 conditions
among SARS-CoV-2-infected patientsin Saudi Arabia: aweb-based cross-sectional study. Diseases. Aug 23, 2022;10(3):55.
[FREE Full text] [doi: 10.3390/diseases10030055] [Medline: 36135212]

Santarossa S, Rapp A, Sardinas S, Hussein J, Ramirez A, Cassidy-Bushrow AE, et al. Understanding the #1longCOVID and
#longhaulers conversation on Twitter: multimethod study. IMIR Infodemiology. 2022;2(1):e31259. [FREE Full text] [doi:
10.2196/31259] [Medline: 35229074]

Déguilhem A, Maaab J, Tamatkadi M, Renner S, Foulquié P, Fagherazzi G, et al. Identifying profiles and symptoms of
patients with long COVID in France: data mining infodemiology study based on social media. IMIR Infodemiology. Nov
22, 2022;2(2):€39849. [FREE Full text] [doi: 10.2196/39849] [Medline: 36447795]

Awoyemi T, Ebili U, Olusanya A, Ogunniyi KE, Adejumo AV. Twitter sentiment analysis of long COVID syndrome.
Cureus. Jun 2022;14(6):e25901. [FREE Full text] [doi: 10.7759/cureus.25901] [Medline: 35844354]

Malone LA, Morrow A, Chen'Y, Curtis D, de Ferranti SD, Desai M, et al. Multi-disciplinary collaborative consensus
guidance statement on the assessment and treatment of postacute sequelae of SARS-CoV-2 infection (PASC) in children
and adolescents. PM R. Oct 2022;14(10):1241-1269. [FREE Full text] [doi: 10.1002/pmrj.12890] [Medline: 36169159]

https://www.jmir.org/2024/1/e50139 JMed Internet Res 2024 | vol. 26 | €50139 | p. 14

(page number not for citation purposes)


https://medinform.jmir.org/2021/10/e29584/
http://dx.doi.org/10.2196/29584
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34623312&dopt=Abstract
https://doi.org/10.1038/s41746-018-0036-2
http://dx.doi.org/10.1038/s41746-018-0036-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31304312&dopt=Abstract
https://doi.org/10.1159/000509119
https://doi.org/10.1159/000509119
http://dx.doi.org/10.1159/000509119
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32498071&dopt=Abstract
https://es.longcovidkids.org/
https://www.theguardian.com/uk
https://www.bbc.com/
https://peoplewith.com/
https://www.ncbi.nlm.nih.gov/
http://dx.doi.org/10.1111/newe.12232
https://reutersinstitute.politics.ox.ac.uk/communications-coronavirus-crisis-lessons-second-wave
https://reutersinstitute.politics.ox.ac.uk/communications-coronavirus-crisis-lessons-second-wave
https://ijhpr.biomedcentral.com/articles/10.1186/s13584-022-00529-6
http://dx.doi.org/10.1186/s13584-022-00529-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35410309&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0239247
http://dx.doi.org/10.1371/journal.pone.0239247
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33591985&dopt=Abstract
http://dx.doi.org/10.1002/berj.3760
http://dx.doi.org/10.1080/00220620.2021.1975366
https://linkinghub.elsevier.com/retrieve/pii/S0277-9536(20)30645-6
http://dx.doi.org/10.1016/j.socscimed.2020.113426
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33199035&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2589-5370(21)00299-6
http://dx.doi.org/10.1016/j.eclinm.2021.101019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34308300&dopt=Abstract
https://journals.sagepub.com/doi/abs/10.1177/20552076211059649?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/20552076211059649
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34868622&dopt=Abstract
https://formative.jmir.org/2022/9/e37984/
http://dx.doi.org/10.2196/37984
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36069846&dopt=Abstract
https://europepmc.org/abstract/MED/36588926
http://dx.doi.org/10.3389/fdata.2022.1051386
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36588926&dopt=Abstract
https://www.mdpi.com/resolver?pii=diseases10030055
http://dx.doi.org/10.3390/diseases10030055
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36135212&dopt=Abstract
https://infodemiology.jmir.org/2022/1/e31259/
http://dx.doi.org/10.2196/31259
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35229074&dopt=Abstract
https://infodemiology.jmir.org/2022/2/e39849/
http://dx.doi.org/10.2196/39849
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36447795&dopt=Abstract
https://europepmc.org/abstract/MED/35844354
http://dx.doi.org/10.7759/cureus.25901
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35844354&dopt=Abstract
https://europepmc.org/abstract/MED/36169159
http://dx.doi.org/10.1002/pmrj.12890
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36169159&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Chepo et &

58.

59.

60.

61.

62.

63.

Shachar-Lavie |, Shorer M, Segal H, Fennig S, Ashkenazi-Hoffnung L. Mental health among children with long COVID
during the COVID-19 pandemic. Eur J Pediatr. Apr 14, 2023;182(4):1793-1801. [FREE Full text] [doi:
10.1007/s00431-023-04854-7] [Medline: 36786887]

Brackel CL, Noij LC, Vijverberg SJ, Legghe CL, Maitland-van der Zee AH, van Goudoever JB, et al. International care
programsfor pediatric post-COV D condition (long COVID) and theway forward. Pediatr Res. Jan 29, 2024. (forthcoming).
[doi: 10.1038/s41390-023-03015-0] [Medline: 38287106]

Ripp J, Peccoralo L, Charney D. Attending to the emotional well-being of the health care workforce in aNew York City
health system during the COVI1D-19 pandemic. Acad Med. Aug 2020;95(8):1136-1139. [FREE Full text] [doi:
10.1097/ACM.0000000000003414] [Medline: 32282344]

Buonsenso D, Camporesi A, Morello R, De Rose C, Fracasso M, Chieffo DP, et al. Social stigmain children with long
COVID. Children (Basdl). Sep 07, 2023;10(9):1518. [FREE Full text] [doi: 10.3390/children10091518] [Medline: 37761479]
Mitchell L, Frank MR, Harris KD, Dodds PS, Danforth CM. The geography of happiness: connecting twitter sentiment
and expression, demographics, and objective characteristics of place. PLoS One. May 29, 2013;8(5):e64417. [FREE Full
text] [doi: 10.1371/journal.pone.0064417] [Medline: 23734200]

Padilla JJ, Kavak H, Lynch CJ, Gore RJ, Diallo SY. Temporal and spatiotemporal investigation of tourist attraction visit
sentiment on Twitter. PLoS One. Jun 14, 2018;13(6):€0198857. [FREE Full text] [doi: 10.1371/journal.pone.0198857]
[Medline: 29902270]

Abbreviations

HCW: health care worker
GP: general practitioner
LISTEN: Collaborative and Digital Analysis of Big Qualitative Datain Time Sensitive Contexts

Edited by A Mavragani; submitted 20.06.23; peer-reviewed by R Gore, A Wahbeh; comments to author 02.11.23; revised version
received 14.02.24; accepted 08.03.24; published 17.04.24

Please cite as:

Chepo M, Martin S Déom N, Khalid AF, Vindrola-Padros C

Twitter Analysis of Health Care Workers' Sentiment and Discourse Regarding Post—COVID-19 Condition in Children and Young
People: Mixed Methods Study

J Med Internet Res 2024; 26:€50139

URL: https://www.jmir.org/2024/1/€50139

doi: 10.2196/50139

PMID: 38630514

©Meacarena Chepo, Sam Martin, Noémie Déom, Ahmad Firas Khalid, Cecilia Vindrola-Padros. Originally published in the Journal
of Medical Internet Research (https://www.jmir.org), 17.04.2024. This is an open-access article distributed under the terms of
the Creative Commons Attribution License (https.//creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work, first published in the Journal of Medica Internet
Research, is properly cited. The complete bibliographic information, alink to the original publication on https.//www.jmir.org/,
aswell asthis copyright and license information must be included.

https://www.jmir.org/2024/1/e50139 JMed Internet Res 2024 | vol. 26 | €50139 | p. 15

RenderX

(page number not for citation purposes)


https://europepmc.org/abstract/MED/36786887
http://dx.doi.org/10.1007/s00431-023-04854-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36786887&dopt=Abstract
http://dx.doi.org/10.1038/s41390-023-03015-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38287106&dopt=Abstract
https://europepmc.org/abstract/MED/32282344
http://dx.doi.org/10.1097/ACM.0000000000003414
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32282344&dopt=Abstract
https://www.mdpi.com/resolver?pii=children10091518
http://dx.doi.org/10.3390/children10091518
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37761479&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0064417
https://dx.plos.org/10.1371/journal.pone.0064417
http://dx.doi.org/10.1371/journal.pone.0064417
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23734200&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0198857
http://dx.doi.org/10.1371/journal.pone.0198857
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29902270&dopt=Abstract
https://www.jmir.org/2024/1/e50139
http://dx.doi.org/10.2196/50139
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38630514&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

