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Abstract

Background: This study investigates social media content related to Attention-Deficit/Hyperactivity Disorder (ADHD)
treatment by analysing public discourse on X (formerly Twitter) over the past 15 years. It differentiates between user types and
focuses on medical and non-medical content related to ADHD medications.

Objective: The study aims to analyze social media content on X (formerly Twitter) related to ADHD medications from 2006 to
2022, classifying the tweets based on user types and the nature of medical and non-medical discussions. It seeks to provide
insights into public perceptions of ADHD medications, particularly stimulant and non-stimulant treatments, and their use,
misuse, and side effects. Ultimately, the study aims to help healthcare professionals better understand these online discussions
and improve their communication with patients, facilitating more informed treatment decisions.

Methods: An observational study was conducted analysing 254,952 tweets in Spanish and English about ADHD medications
from January 2006 to December 2022.  Content analysis combined inductive and deductive approaches to develop a
categorisation codebook. BERTWEET and BETO models were used for machine learning classification of English and Spanish
tweets, respectively. Descriptive statistical analysis was performed.

Results: Overall, stimulant medications were posted more frequently and received higher engagement than non-stimulant
medications. Methylphenidate, dextroamphetamine, and atomoxetine were the most frequently mentioned medications,
especially by patients, who emerged as the most active users among the English tweets. Regarding medical content, tweets in
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English contained more than twice the number of mentions of inappropriate use compared to those in Spanish. There was a high
content of online medication requests and offers in both languages.

Conclusions: Our study underscores the potential of social media, particularly X, in exploring perceptions of ADHD
medications. These insights highlight the need for healthcare professionals to stay informed about these conversations on
platforms like X. By understanding patient-led discussions, physicians could more effectively address concerns and
misconceptions during consultations, leading to better-informed treatment decisions
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DOI: https://doi.org/10.2196/preprints.67995
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Unveiling  social  media  considerations  in  ADHD  treatment:  Machine
Learning study using X´s posts over 15 years.

Abstract

Background: This study investigates social media content related to Attention-Deficit/Hyperactivity

Disorder (ADHD) treatment by analysing public discourse on X (formerly Twitter) over the past 15

years. It differentiates between user types and focuses on medical and non-medical content related to

ADHD medications.

Objective: The study aims to analyze social media content on X (formerly Twitter) related to ADHD

medications from 2006 to 2022, classifying the tweets based on user types and the nature of medical

and  non-medical  discussions.  It  seeks  to  provide  insights  into  public  perceptions  of  ADHD

medications,  particularly stimulant  and non-stimulant  treatments,  and their  use,  misuse,  and side

effects. Ultimately, the study aims to help healthcare professionals better understand these online

discussions and improve their  communication with patients, facilitating more informed treatment

decisions.

Methods: An observational study was conducted analysing 254,952 tweets in Spanish and English

about  ADHD  medications  from  January  2006  to  December  2022.   Content  analysis  combined

inductive and deductive approaches to develop a categorisation codebook. BERTWEET and BETO

models were used for machine learning classification of English and Spanish tweets, respectively.

Descriptive statistical analysis was performed.

Results: Overall,  stimulant  medications  were  posted  more  frequently  and  received  higher

engagement than non-stimulant medications. Methylphenidate, dextroamphetamine, and atomoxetine

were the most frequently mentioned medications, especially by patients, who emerged as the most

active users among the English tweets. Regarding medical content, tweets in English contained more

than twice the number of mentions of inappropriate use compared to those in Spanish. There was a

high content of online medication requests and offers in both languages.

Conclusions: Our  study  underscores  the  potential  of  social  media,  particularly  X,  in  exploring

perceptions of ADHD medications. These insights highlight the need for healthcare professionals to

stay  informed  about  these  conversations  on  platforms  like  X.  By  understanding  patient-led

discussions,  physicians  could  more  effectively  address  concerns  and  misconceptions  during

consultations, leading to better-informed treatment decisions

Keywords: ADHD; Social Media; Twitter; Natural Language Processing
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Introduction:

Attention-deficit/hyperactivity disorder (ADHD) is a childhood-onset neurodevelopmental disorder

marked by excessive and impairing inattention, hyperactivity, and impulsivity inappropriate for the

child's age  1. ADHD is highly genetic, with some environmental causes that interact in a complex

way  2. Up to 60% of children with ADHD experience comorbid conditions throughout their lives,

such as mood disorders, anxiety, substance use disorder and an increased risk of suicide. Due to the

comorbid conditions, diagnosis is difficult, and treatment is delayed. Early treatment is crucial to

improving prognosis 3,4. 

ADHD treatment involves psychoeducation and behavioural treatment, academic accommodations

and pharmacotherapy with stimulants or non-stimulants 5. Currently, stimulant medications continue

to be the first-line therapy for ADHD across all ages due to their safety and efficacy in managing

ADHD  6. Conversely, non-stimulant medications are typically considered a second-line treatment,

prescribed when stimulants are ineffective, not tolerated or contraindicated 7,8. The effectiveness of

the ADHD stimulant treatment in treating the primary symptoms of ADHD has been well-determined
9,  providing also an improvement in the quality of life  8,10. It also significantly increases academic

achievement and workplace productivity 11,12. Hence, ADHD may be associated with a potential risk

of overdiagnosis 13. Some studies indicate inconsistencies in prescription practices, which may stem

from a lack of consensus on diagnostic criteria, highlighting the need for clearer clinical guidelines
14. 

Despite being generally well-tolerated and safe, misuse and trivialisation of stimulant medications is

common, especially among adolescents and young adults, with studies reporting misuse prevalence

ranging from 2.1% to 58.7%, depending on the definition 15. There is also evidence of very low rates

of medication adherence, as low as 23% after 12 months  16. Among the multiple causes that can

explain this inappropriate use, a very common and current one nowadays, is the use of stimulant

medications to enhance academic performance, often referred to as "study drugs”, as indicated in

several  reports  17.  This  potential  for  abuse is  significant  and concerning,  making it  necessary to

improve regulation measures for the dispensation of these medications. So we have, on the one hand,

low adherence to medication that  is  prescribed by a physician,  and on the other  hand,  frequent

misuse, either with recreational or cognitive enhancing purposes. This is where education and bias

can have an important role.
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Analysing  social  media  content  has  become  a  valuable  research  tool,  providing  immediate  and

unfiltered insights into the experiences and perceptions of different types of users, such as patients or

healthcare  professionals  18,19.  Platforms  like  X  (formerly  Twitter)  host  real-time,  spontaneous

discussions, offering a closer view of attitudes towards different diseases or treatments. Specifically,

numerous studies have been conducted on X, exploring mental health topics such as perceptions of

pharmacological  treatments  for  severe  mental  disorders,   psychotherapies  or  electroconvulsive

therapy 20–22.

This study aimed to identify and analyse tweets that mentioned medications approved for treating

ADHD between 2006 and 2022, classifying them according to the type of user, medical content, and

non-medical content. Furthermore, the conclusions of this study aim to bring healthcare professionals

closer to the reality of the general population, involving and allowing them to be more in tune with

their patients.

Methods

X data collection strategy:

We performed a combined quantitative and qualitative study, targeting the collection of tweets that

mentioned any pharmacological medications approved by the Food and Drug Administration (FDA)

and European Medicines Agency (EMA) for ADHD treatment. We used the Twitter Binder research

engine to source these tweets, which allows access to 100% of publicly available tweets. To ensure

comprehensive data collection, we first developed a list of keywords that would capture all relevant

tweets. This list included the generic and authorised brand names of the medications used to treat

ADHD in English and Spanish (keywords can be found in Section 1 of the Supplementary Material).

By incorporating these specific keywords, we aimed to cover all possible variations in how these

medications might be mentioned on X. We then systematically gathered all tweets containing any of

these selected keywords, ensuring that our dataset was as complete and relevant as possible. The

inclusion criteria for the tweets were: Tweets publicly available that contained the specific keywords

relevant to the study, published between January 1, 2006, and December 31, 2022, in English or

Spanish.

Content analysis process:

Exploration of data and identification of categories:

We utilised deductive and inductive reasoning to develop a categorisation codebook for classifying
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tweet  content  into  distinct  codes  based  on  key  thematic  categories.  We  integrated  categories

identified in our previous research on X for the deductive component  19,23,24.  We used an inductive

approach by initially analysing a sample of 500 tweets from a smaller subset chosen for manual

classification.  This  allowed  us  to  identify  potential  new  themes  and  refine  the  categorisation

codebook. Three researchers (AG, AMR, and JCP) independently coded this subset of tweets to

ensure accuracy. They then discussed any discrepancies, reaching a consensus with the mediation of

a fourth researcher (MAAM). After finalising the categorisation codebook, two study members (AG

and AMR) each coded 3,000 tweets in English and Spanish from the databases.

The manual analysis used a detailed codebook method involving several steps and specific criteria

for  evaluating  each  tweet.  Initially,  tweets  were  divided  into  two  categories:  classifiable and

unclassifiable. On  the  one  hand,  the  classifiable category  included  comprehensible  Spanish  or

English tweets containing meaningful content and discussed neuropsychiatric information. On the

other  hand,  tweets  that  fell  under  the  unclassifiable  category  were  those  posted  in  Spanish  or

English, vague or lacking sufficient detail, or discussed medical topics unrelated to neuropsychiatry.

Once a tweet was assessed as classifiable, the tweets were categorised into two main groups:  Type

of user (patient, healthcare professionals, healthcare institutions/academic entity, or undetermined)

and Content (medical content or other types of content). 

The tweets in the  medical content category were further categorised based on their topics in  drug

efficacy (mentioned  and  not  mentioned),  drug  adherence (mentioned  or  not  mentioned),

inappropriate use (mentioned and not mentioned), understanding inappropriate use if they mentioned

the use of the drug in a recreational way, mixed with other substances, or clearly showed a different

use rather than therapeutic,  Side effects (mentioned and not mentioned) and Psychiatric diagnosis

(mentioned the term ADHD or not).

The other types of content category classified tweets based on whether they addressed the following

topics:  economic and legal activities, which contained information about financial or legal aspects

concerning the mentioned drug.  Advocacy included tweets, the content of which was clearly of a

scientific dissemination nature. Trivialisation of treatment that contained tweets whose content was

rude,  mocking,  satirical,  or  absurd regarding the drug mentioned.  Requests  and offers contained

tweets  about  the  online  purchase  or  sale  of  the  studied  medications.  Finally,  an  undetermined

category was established in case the tweet did not contain any of the types of content mentioned

above.  In  Section 2 of the Supplemental Material, we have included various examples of tweets

classified.
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Machine Learning Classifier: 

Machine learning plays a pivotal role in analysing large datasets that are too extensive to evaluate

manually.  As  a  subset  of  artificial  intelligence,  machine  learning  includes  three  primary  types:

supervised, unsupervised, and semi-supervised learning  25. This research employs semi-supervised

learning, which integrates aspects of supervised and unsupervised methods by utilising labelled and

unlabelled  data.  This  approach  extends  traditional  manual  analysis,  aiming  to  create  a  model

replicating expert evaluations for classifying millions of tweets.

First, the tweets underwent a pre-processing step, which involved normalising them by removing

special characters, splitting negative contractions, removing repetitions and transforming emojis into

words. Then, the two manually classified databases (Spanish and English) composed of 3.000 tweets

each were randomly divided into an 80% training subset (2.400 tweets) and a 20% testing subset

(600  tweets).  The  training  subset  trained  one  Machine  Learning  model  for  each  classification

category. On the other hand, the testing subset was used to validate the performance of the models.

Despite the availability of various pre-trained models for text classification in the literature, we used

a transformer-based model known as BERTweet 26 for the English dataset and a model called BETO

for  the  Spanish  dataset  27.  BERTWEET is  a  model  based  on BERT trained with  80GB of  text

containing over 860 million English tweets. The choice of these models is based on their widespread

use in the literature 28,29 and their specific training using English tweets similar to the ones we will

evaluate. For the Spanish dataset, we used BETO, which is a BERT model trained on a Spanish

corpus and has also been extensively use in the literature, too 30,31. 

The BETO and BERTweet models required fine-tuning for each category to ensure they accurately

replicated expert analyses. This process involved adjusting the parameters of a pre-trained model

using specific data from the new task 32. The goal was to leverage the general knowledge acquired by

the model during its pre-training on large, unlabeled datasets and adapt it to more specific tasks. In

this  context, the English version of the manually labelled dataset was employed to fine-tune the

BERTweet model. In contrast, the Spanish version of the manually classified tweets was used to fine-

tune the BETO model. One challenge during fine-tuning was the imbalance of options within each

category. To address this, we used the Easy Data Augmentation (EDA) pipeline to create new tweets,

ensuring an equal number of each option within the same category  33. EDA creates new tweets by

replacing words with their synonyms, removing some random words, and switching the positions of

words.

Finally, we used the test datasets to check the performance of the fine-tuned models. We used the F1

score to analyse the performance of each model across all the categories. The model performed well

https://preprints.jmir.org/preprint/67995 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Gomez-Prieto et al

in the test set, achieving a mean F1 Score higher than 0.72 in all categories. The categories with a

mean F1 score lower than 0.75 were type of user (0.72) and other type of content (0.72). Conversely,

the  categories  with  a  mean  F1 score  higher  than  0.85  were  inappropriate  use (0.85)  and  drug

adherence (0.89). After verifying the models' strong performance, they were deployed to classify the

remaining tweets.

Statistical Analysis

The statistical methods used in the analysis were descriptive. Data on tweets were summarised using

frequencies and proportions stratified by drug for the Spanish and English datasets  and for both

(Spanish + English combined) datasets. For each dataset, we graphically represented the frequencies

of tweets by user type stratified by drug-using bubble plots, the proportion of tweets according to the

content topic of the study using a bar chart, and the proportions of tweets by type of content stratified

by drug using a heat map. Time trends were additionally represented to describe the number of

tweets posted by user type during the study period. All analyses were performed with STATA version

15 (StataCorp LP).

Ethical Considerations

The present study was reviewed and approved by the Research Ethics Committee of the University

of Alcalá, and it strictly adheres to the ethical principles of research outlined in the Declaration of

Helsinki  34.  As  the  study  utilised  publicly  available  tweets  and  did  not  directly  involve  human

subjects or interventions, there was no direct risk to the privacy or safety of individuals. Nonetheless,

we took great care to protect the confidentiality of all users by ensuring that no personal identifying

information was collected or disclosed in the analysis. Additionally, we were vigilant in avoiding the

inclusion of any tweets that may have inadvertently revealed the users' identities.

Results

Tweets: frequency, engagement, and temporal evolution

A total of 245,467 tweets were included in the study, with 90.3% (221,695/245,467) in English and

9.7% (23,772/245,467) in Spanish. Overall, stimulants were mentioned more frequently posted than

non-stimulants. Specifically, 75.2% of English and 70.9% of Spanish tweets focused on stimulants

(Table  1).  Regarding  the  English-posted  tweets,  the  most  discussed  drug  was  methylphenidate

(45.9%), followed by dextroamphetamine (19.6%) and atomoxetine (17%) (Table 1). These three

medications  also  showed  the  greatest  increase  in  tweets  over  the  years,  as  seen  in  Figure  1.

Conversely, Methylphenidate was the drug with the highest number of posted tweets in the Spanish

dataset (52.4%), followed by atomoxetine (13.6%) and clonidine (8.7%) as shown in Table 1. 
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Overall,  stimulants  had  higher  engagement  (The  tweet  engagement  is  measured  through  the

Like/Tweet and RT/Tweet ratios, representing the average number of likes and retweets obtained per

tweet. These ratios evaluate content popularity and virality based on the interactions received) than

non-stimulants, with higher RT/Tweet and Like/Tweet ratios. Dextroamphetamine had the highest

Like/Tweet  ratio  (376.97)  in  English  tweets,  while  Like/Tweet  ratio  of  clonidine  (1.91)  and

atomoxetine (1.12) topped the ratios in Spanish tweets.

Table  1. Number  of  tweets,  ratio  like/tweet  and  retweet/tweet  classified  by  stimulant  and  non-
stimulant drugs used in attention deficit hyperactivity disorder (ADHD)

Content analysis and evolution through time per user type: 

In English tweets, patients were the most common users (44.4%, n=98,517), while in Spanish tweets

the  type  of  user  was  more  evenly  distributed,  including  patients  (23.75%,  n=5,647),  healthcare

professionals (25.2%, n=5,990), and institutions (19.75%, n=4,696).  Methylphenidate was the most

posted drug among patients in both English (45.9%, n=101,759) and Spanish (52.44%, n=12,465)

tweets (Figure 2). This pattern was also seen among healthcare professionals, with methylphenidate

being the most discussed drug in both languages (11.96%, n=12,171 in English; 17.42%, n=2,171 in

Spanish). In English tweets, healthcare professionals also frequently mentioned dextroamphetamine

(13.31%, n=5,786) and atomoxetine (15.94%, n=6,023),  while  in Spanish tweets,  discussions by

healthcare  professionals  were  spread  across  multiple  medications,  including  lisdexamfetamine

(68.97%,  n=1,376)  and  guanfacine  (60.32%,  n=970). Among  English  tweets  from  healthcare

institutions, the focus was primarily on methylphenidate and atomoxetine, whereas Spanish tweets

from healthcare institutions showed a more even distribution among different medications as shown

in (Figure 2). 

Related to the activity on X of the different user subgroups, the data showed a steady increase in

tweet volume across all user types over the years. In English tweets (Figure 3), patients exhibited the

highest growth, with tweet volumes rising rapidly, especially after 2010. Tweets from  healthcare
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professionals grew steadily, while those from institutions or entities increase more slowly. In Spanish

tweets (Figure 3), patients and healthcare professionals exhibit similar growth patterns, with tweet

volumes increasing rapidly until 2012 and then continuing to grow at a more gradual pace. Tweets

from  institutions  or  entities in  Spanish  also  increase  steadily  but  remain  the  lowest  in  volume

compared to other user types.

Medical content 

Based on the content of the tweets, English tweets had a higher percentage of discussions related to

inappropriate medication use (49.64%) compared to Spanish tweets (23.75%), as shown in (Figure

4).  Similarly,  treatment adherence was a prominent  topic  of discussion,  with 44.65% of English

tweets  covering  this  compared  to  30.03% of  Spanish  tweets.  Both  languages  displayed  similar

proportions of mentions regarding drug efficacy, with 26.66% for English and 32.18% for Spanish.

Side effects were noted in 23.97% of English tweets but were less frequently mentioned in Spanish

in  15.14%.  Most  notably,  a  significant  contrast  was  observed  in  the  mentions  of  psychiatric

diagnoses, which were present in only 19.76% of English tweets compared to 34.26% of Spanish

tweets.

Other type of content 

Based on the data in Figure 5, English tweets showed a significant prevalence of requests and offers

related to various medications, with methylphenidate, lisdexamfetamine and atomoxetine being the

most  discussed  medications,   representing  53.31%,  49.20%,  and  42.48% of  the  related  tweets,

respectively. A noteworthy number of tweets also appeared to trivialise the use of these medications,

including  dextroamphetamine  (54.37%),  clonidine  (45,92%)  and  amphetamine  (32.74%).  A

prominent presence of advocacy content was also observed, containing notably material related to

amphetamine (37,10%) and clonidine (27.41%). Regarding tweets posted in Spanish, they exhibited

a substantial amount of advocacy content, particularly regarding the studied medications, notably

viloxazine  at  the  forefront  (100%),  followed  by  guanfacine  (96.64%).  Similarly,  a  substantial

percentage of Spanish tweets focused on request and offer, particularly regarding methylphenidate

(50.65%) and atomoxetine (48.90%). Furthermore,  there was a notable emphasis on content that

trivialised medications, with amphetamine being among the top medications receiving such attention

(20.07%), followed by methylphenidate (15.33%). 

Discussion:

In  this  study,  we  analysed  tweets  posted  on  X  over  15  years  (2006-2022)  that  mentioned  the

approved stimulant  and non-stimulant  medications for ADHD in both English and Spanish.  Our
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findings indicate a predominance of tweets in English and greater activity surrounding stimulant

medications compared to non-stimulants. Methylphenidate was the most frequently mentioned drug,

particularly by patients, who appear to be the most active group of users in English. In contrast,

Spanish-language  tweets  exhibited  a  greater  diversity  of  user  types,  with  a  notable  increase  in

participation from healthcare professionals. Additionally, there was a higher prevalence of tweets

related to the inappropriate use of these medications in English.  In both languages,  a substantial

volume of requests and offers for these medications was observed.

In our study, we found that ADHD medications, particularly stimulants, generate more discussion on

X in English than in Spanish, suggesting a higher interest or visibility of these treatments in English-

speaking  countries  compared  to  Spanish-speaking  ones.  In  both  languages,  stimulants  such  as

methylphenidate are the most frequently mentioned medications, aligning with global prescription

trends 15,35. Moreover, a significant proportion of English-language tweets come from patients, which

could indicate greater active participation and awareness regarding ADHD diagnosis and treatment in

these  countries.  This  increased  visibility  of  ADHD  medications  in  English-language  tweets

corresponds  with  the  higher  prescription  rates  in  English-speaking  countries,  such  as  the  USA,

compared to Spanish-speaking countries, like those in Latin America or Spain  6,35. Several factors

have been proposed to explain these differences, including disparities in access to diagnosis and

treatment  across  regions  36–38 and  political  factors  39.  The  immediate  access  to  such information

through social media analysis presents a major challenge and offers immense potential to be fully

explored.

It  is  important  to  highlight  that,  in  addition  to  their  effectiveness  in  managing  the  core

symptoms of ADHD, stimulant medications have been shown to impact patients' quality of life

and productivity positively 8,11,12,40. In our study, the low frequency of mentions regarding side

effects may reflect a favourable perception of the tolerability profile of these medications, as

reported  in  the  scientific  literature  41,42.  However,  this  observation  could  also  indicate  a

potential  lack  of  awareness  or  knowledge  about  the  adverse  effects  they  may  entail.  For

instance,  Moran et al.  concluded that  stimulants could be associated with low (0,10% with

methylphenidate;0,21% with amphetamines) but significant adverse events, such as psychosis
43; similar results were also described more recently by  Hamard et al., also describing a higher

risk  of  psychotic  symptoms,  with  amphetamine  rather  than  with  methylphenidate  44.  This

finding is particularly relevant, as our study found few explicit references to ADHD diagnosis in
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the tweets, while both languages—especially English—contained substantial content related to

the  misuse  and  trivialisation  of  these  medications.  This  highlights  the  need  for  greater

awareness of the potential risks associated with the misuse of these medications, particularly

among adolescents and young adults, since there has been a growing number of news reports

about drug misuse in this age group, especially during exam periods 45,46.

Based  on  this  observation,  the  prevalence  of  tweets  related  to  the  inappropriate  use  of

stimulant medications may not only indicate substance abuse but also point to unregulated

access to these medications. Our analysis identified a substantial volume of requests and offers

for these medications in both languages, supporting the hypothesis of an active illicit market.

This issue is not isolated, as previous studies have demonstrated the utility of social media in

monitoring  the  consumption of  substances  such as  alcohol  and  the  misuse  of  opioids  47,48.

Therefore,  these  findings  highlight  the  importance  of  considering  more  robust

pharmacovigilance strategies. In this regard, studies like that of Song et al. have proposed using

social media as a potential tool for pharmacovigilance due to the immediacy and broad access

to information it offers, compared to traditional methods 49.

The dissemination of accurate scientific information on social media could be a key strategy to

mitigate the inappropriate use of these medications. While some articles discuss the effective

dissemination of medical content on social media 50, others emphasise the need to optimise the

quality, reach, and impact of such strategies  51. Our study suggests that patients are the most

frequent  group  posting  tweets  in  English,  underscoring  the  importance  of  educating  this

population segment about the risks  associated with misuse.  Based on this  observation,  we

believe providing evidence-based information on X would be highly beneficial,  allowing the

public, especially patients, to make informed decisions and better understand the risks of using

non-prescribed stimulants. In this context, the active participation of healthcare professionals

on social media could be highly valuable in countering misinformation and providing science-

based  guidance.  Fortunately,  we  have  observed  an  increase  in  the  presence  of  these

professionals on X, particularly in Spanish-language tweets. This rise in healthcare professional

engagement could be a positive step toward creating a more informed online environment

where medication discussions are better aligned with clinical guidelines and available scientific

evidence. Strengthening this trend is crucial to ensure that knowledge shared on social media

contributes  to  a better  understanding and management  of  ADHD and that  patients receive
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reliable and relevant information for their health.

Principal Results

In this study, we reviewed tweets from X between 2006 and 2022 that discussed stimulant and non-

stimulant ADHD medications, in both English and Spanish. The results showed that English tweets

were more frequent, with stimulant medications being the main focus compared to non-stimulants.

Methylphenidate was the most frequently mentioned drug, particularly by patients, who were the

most  active group in English-language discussions.  Conversely,  Spanish tweets featured a  wider

range  of  users,  with  a  noticeable  increase  in  contributions  from  healthcare  professionals.

Additionally, there was a higher rate of discussions about the misuse of these medications in English.

In both languages, there was also a significant number of tweets requesting or offering these drugs

Limitations:

The findings of this study should be interpreted in light of several limitations. First, we included only

tweets in English and Spanish, which may limit the representation of global diversity. Second, some

of the medications analysed are also used to treat other conditions, like hypertension, highlighting the

need for more precise identification of diagnoses mentioned in the tweets to improve the accuracy of

the results. Additionally, it is possible that a significant portion of marginalised populations or older

adults may not have access to X, potentially excluding these groups from the analysis.

Nonetheless,  our  study presents  several  strengths  that  contribute  to  the  robustness  of  the

findings. First, the analysis covers tweets spanning 16 years, providing a comprehensive view

of trends and discussions over an extended period. Second, we classified the tweets by user

type, allowing for a more nuanced understanding of who engages in these conversations, such

as patients, healthcare professionals, and others. Third, by analysing tweets in both English and

Spanish,  we  were  able  to  highlight  important  linguistic  and  cultural  differences  in  the

discussion of ADHD medications, offering insights into varying regional perspectives. Finally,

the content analysis enabled us to delve deeper into the nature of the discussions, identifying

key  themes  such as  medication  use,  misuse,  and  public  perceptions,  which are  critical  for

understanding broader social dynamics surrounding ADHD treatments.

Conclusions:

Our study highlights the value of social media, particularly the X platform, as a useful tool for

exploring  perceptions  and  behaviours  related  to  the  use  of  ADHD  medications.  While  we
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observed a higher prevalence of mentions of stimulant medications, reflecting their widespread

use, there was also a trend toward inappropriate use and trivialisation. These findings suggest

the need to enhance public education on the potential risks associated with these medications.

Leveraging social media monitoring can provide healthcare professionals with deeper insights

into patient discussions surrounding the prescribed medications,  facilitating more informed

conversations  in  clinical  settings  and  potentially  improving the  doctor-patient  relationship.

This approach may help optimise therapeutic management and support treatment adherence.
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Annual frequency of English (Top panel) and Spanish (Bottom panel) tweets mentioning stimulants and non-stimulant drugs
used for ADHD. Each colour represents a specific drug as indicated by the legend below.
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Tweets of stimulant and non-stimulant drugs used in attention deficit hyperactivity disorder (ADHD) classified by user type.
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Annual frequency of English (Top panel) and Spanish (Bottom panel) tweets mentioning stimulants and non-stimulant drugs
used for ADHD published by user type. Each colour represents the type of user, as indicated by the legend below.
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Proportion of tweets posted of stimulant and non-stimulant drugs used in attention deficit hyperactivity disorder (ADHD)
according to content topics of the study. Drug efficacy: Categorized tweets as effectiveness reported or did not mention
efficacy. Drug adherence: Categorized tweets as good adherence reported or did not mention adherence. Side effects: Classified
tweets as presence of side effects or did not mention side effects. Inappropriate use: Categorized tweets if they mentioned
inappropriate use or did not mention inappropriate use. Understanding inappropriate use if they mentioned the use of the drug
in a recreational way or clearly showing a different use rather than therapeutic.
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Heatmap explaining percentage of tweets posted in English and Spanish of stimulant and non-stimulant drugs used in attention
deficit hyperactivity disorder (ADHD) according to content topics of the study.
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