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AbsTrACT
Objective To analyse the volume and content of 
tweets in relation to biological treatments for chronic 
inflammatory arthropathies.
Methods A Twitter analysis was carried out during 
one month using the following keywords: ’rheumatoid 
arthritis’, ’ankylosing spondylitis’, ’psoriatic arthritis’ and 
their biological therapies: ’abatacept’, ’adalimumab’, 
’certolizumab’, ’etanercept’, ’golimumab’, ’infliximab’ 
and ’tocilizumab’. Tweets were hand-coded and filtered 
for content.
results 25 441 tweets contained at least one of the 
keywords. After filtering, 2480 tweets were included 
in the analysis. Regarding the 983 tweets about 
therapies, the most frequently mentioned biologics 
were ’adalimumab’ (n=359), ’infliximab’ (n= 278) 
and ’etanercept’ (n= 205). In the 1497 tweets about 
diseases, the term ’rheumatoid arthritis’ (n= 1109) was 
used more frequently than ’psoriatic arthritis’  
(n= 233) and ’ankylosing spondylitis’ (n= 155). The most 
commonly addressed subjects in the tweets in relation to 
biological therapies were related to safety/adverse events 
(136 of 983 (13.8%)) and to administration, particularly 
drug infusion (60 of 983 (6.1%)) and self-administration 
(57 of 983 (5.8%)). Regarding diseases, the most 
commonly addressed subjects were non-pharmacological 
recommendations such as alternative therapies  
(145 of 1497 (9.7%)), nutrition (128 of 1497 (8.5%)) 
and exercise (91 of 1497 (6.1%)).
Conclusions Twitter is widely used to search for 
information about biological treatments for chronic 
athropathies. Learning more about the subjects dealt 
with in the tweets will enable us to improve our 
understanding of the areas of greater interest and 
concern among patients. This could help hospital 
pharmacists establish patient-focused strategies 
addressing the needs of the patients.

InTrOduCTIOn
The internet is being increasingly used as a source 
of information on health. About 35% of US adults 
reported going online at some time with the idea of 
diagnosing a condition for themselves or someone 
they knew, and 72% of US internet users reported 
looking online for information about health within 
the previous year.1 A study based on computer-as-
sisted telephone interviews was carried out in seven 
European countries, showing that 70% of internet 
users make health-related searches.2 About 58% of 
internet users all over the world are also users of 
social networks.3 However, this attitude is not always 

welcome in clinical settings, particularly when rela-
tional aspects such as mutual trust, uncertainty and 
vulnerability are affected because of conflicting infor-
mation and views that can be found on the internet.4

Rheumatoid arthritis (RA), ankylosing spon-
dylitis (AS) and psoriatic arthritis (PA) are rheu-
matic diseases that globally affect as many as one 
in 100 people.5 Many people with these conditions 
experience symptoms that worsen their quality 
of life. They must cope with these symptoms and 
also with other aspects related to these diseases or 
their treatments. Frequently, these patients with 
chronic inflammatory arthropathies have different 
difficulties and unmet needs so they have to seek 
help and use online social networks to get informa-
tion and support. The analysis of the social media 
phenomenon leads to a better understanding of 
patients’ perceptions, as pointed out in a number of 
non-rheumatic studies.6–8

There are no data about the information that 
internet users share on Twitter with respect to 
rheumatic disorders and their treatments. To our 
knowledge, our current study is the first attempt 
to carry out a detailed content analysis of Twitter 
in relation to treatments for chronic inflammatory 
arthropathies. The aim of our study is to provide 
insights into how Twitter users share information 
about the biological treatments for RA, AS and PA, 
and to analyse that information so we can learn 
more about their main perceptions and areas of 
interest. Our findings may be useful in establishing 
patient-focused strategies to improve the pharma-
ceutical care for these patients.

MATerIAls And MeThOds
This is an exploratory study of Twitter data associ-
ated with biological treatments for chronic inflam-
matory arthropathies.

Twitter, Inc. provides an online social networking 
and microblogging service that allows the user to 
send and read comments (tweets) about any topic 
within a 140-character limit. The set of streaming 
application programming interfaces (APIs) offered 
by Twitter gives developers access to Twitter's 
global stream of Tweet data, that include the tweet 
text along with metadata, such as the time, the 
geographical coordinates associated with the tweet 
(if GPS is enabled) and information about the user 
profile such as the name and location. Access to 
public tweets is limited by the APIs to a random 
1% sample and to those posted during the previous 
week.

http://www.eahp.eu/
http://ejhp.bmj.com/
http://crossmark.crossref.org/dialog/?doi=10.1136/ejhpharm-2017-001402&domain=pdf&date_stamp=2019-05-06
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Table 1 Number of tweets about treatments and diseases after 
filtering

n(%)

Tweets about therapies

  Adalimumab (Humira) 359 (36.52)

  Infliximab (Remicade) 278 (28.28)

  Etanercept (Enbrel) 205 (20.85)

  Abatacept (Orencia) 60 (6.10)

  Certolizumab (Cimzia) 60 (6.10)

  Tocilizumab (Roactemra) 12 (1.22)

  Golimumab* 9 (0.92)

Total number of tweets about therapies 983 (100)

Tweets about diseases

  Rheumatoid arthritis 990 (66.18)

  Psoriatic arthritis 219 (14.64)

  Ankylosing spondylitis 139 (9.22)

  Artritis reumatoide† 119 (7.95)

  Espondilitis anquilosante‡ 16 (1.07)

  Artritis psoriásica§ 14 (0.94)

Total number of tweets about diseases 1497 (100)

*The combined search with ‘Simponi’ was not carried out as that is the word 
that many people use to search some musical albums, which could lead to 
misinterpretation of the data.
†Spanish term for rheumatoid arthritis.
‡Spanish term for ankylosing spondylitis.
§Spanish term for psoriatic arthritis.

The Twitter analysis was performed from 25 May 2015 to 25 
June 2015. Tweets were searched in Spanish and English. Brand 
names were used as we thought this would be more likely to 
reflect patient searches. All tweets that contained the keywords 
'rheumatoid arthritis', 'ankylosing spondylitis', 'psoriatic arthritis' 
and their biological therapies: 'Abatacept',- 'Orencia', 'Adalim-
umab'-, 'Humira', 'Certolizumab'-, 'Cimzia', 'Etanercept'-, 'Enbrel', 
'Golimumab',-'Simponi', 'Infliximab', -'Remicade' and 'Tocilizum-
ab'-'Roactemra' were downloaded. All these tweets were trans-
ferred to QDA Miner Lite to create the dataset for analysis.

All of the tweets were read one by one by two investigators 
(NMLC and JMPR) and, after filtering, those which had presum-
ably been written by patients or carers were selected.

Filtering was aimed at excluding tweets related to scien-
tific content, company share prices/stock market news or other 
diseases. In order to avoid duplicate information, all retweets were 
removed.

Criteria for tweet exclusion were as follows:
1. Tweets related to manufacturing companies or containing 

their names.
2. Tweets that contained news published by universities, scien-

tific societies, magazines or scientific articles and spams.
3. Tweets with contents suggestive of coming from doctors and 

other health professionals.
4. Tweets about other diseases: those containing a biological 

therapy keyword together with the words 'hidradenitis', 'in-
flammatory bowel disease', 'Crohn's', 'ulcerative colitis', 'pso-
riasis', 'gastrointestinal', 'juvenile idiopathic arthritis'.

To describe the content of the tweets, two investigators 
(NMLC and JMPR) used QDA Miner Lite to code one by 
one all the tweets for each biological treatment and disease. 
Then, the coding categories were discussed with the rest of the 
research team for their refinement.

In the searches connected with 'golimumab', the combined 
search with 'Simponi' was not carried out as that is the word 
that many people use to search some musical albums, which 
could lead to misinterpretation of the data.

In addition to the thematic analysis, tweets were classi-
fied according to the nature of the content in five categories: 
personal stories, information sharing, questions about thera-
pies or diseases, fundraising or need for support.

Word frequency analysis in tweets was carried out by using 
QDA Miner Lite. All the data were compiled in an Excel table, 
which was used to calculate basic descriptive statistics.

resulTs
From an initial sample of 25 441 tweets containing words 
related to the above-mentioned therapies and diseases, a 
total of 7366 retweets were removed. A total of 929 tweets 
were excluded because they included names of pharmaceu-
tical companies. A total of 12 002 were withdrawn because 
they were spams or contained names of scientific associations 
or universities, or references to scientific papers or included 
contents suggestive of coming from doctors and other health 
professionals. Another 2664 tweets were removed because 
they contained information about other diseases.

Finally, 2480 tweets were selected for the analysis, 171 of 
them in Spanish.

Analysis of twitter messages
The most tweeted therapy was adalimumab, both in Spanish and 
English, with etanercept being the second one. Table 1 shows the 
number of tweets by treatment and disease after filtering.

Most of the tweets in our analysis were used to express aware-
ness or to tell personal stories (1944 tweets: 78.41%). Two 
hundred and eight tweets (8.39%) were posted to share infor-
mation in blogs, internet videos or YouTube. Sixty-one tweets 
(2.46%) were used to ask questions about the diseases and 140 
tweets (5.64%) to ask questions about the therapies. Eighty-
seven tweets (3.51%) were about the need for support or prob-
lems about authorisation or availability of the treatments and 39 
tweets (1.57%) were about fundraising.

Tweet content
Tweet content varied across and within therapies and diseases. 
The most widely coded terms in relation to therapies dealt with 
safety aspects such as adverse events related to drug adminis-
tration, infections or general adverse effects. Comments about 
drug infusion or self-administration of the therapies were also 
common. All the information gathered can be seen in table 2 
(semantic contents of tweets about therapies) and table 3 
(semantic contents of tweets about diseases).

dIsCussIOn
People share and search for information online about treat-
ments and diseases. To the best of our knowledge, this is the 
first analysis of Twitter seeking to discover the areas of interest 
raised online regarding biological therapies for chronic inflam-
matory arthropathies. Similar studies have been conducted for 
other diseases such as cancer,6 multiple sclerosis,7 glaucoma9 and 
cardiovascular diseases.10

In our study, RA appeared more frequently in tweets than PA 
and AS, in all likelihood due to its higher prevalence.11

In our analysis, safety of the therapies was mentioned in 
a high number of tweets, particularly adverse events related 
to drug administration. Most of them were mild adverse 
effects such as pain related to administration or post-ad-
ministration hangover symptoms, more than serious adverse 
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Table 3 Semantic content of tweets about diseases

Ar n=119 eA n=16 AP n=14 rA n=990 As n=139 PA n=219 total n=1497

General aspects of the diseases

  Alternatives therapies, n 13 3 112 6 11 145

  Nutrition, n 15 102 4 7 128

  Diagnosis, n 3 1 2 64 17 19 106

  Exercise, n 10 1 58 7 15 91

  Risk factors for disease, n 5 1 1 22 1 16 46

  Cause of disease, n 3 29 2 34

  Heredity, n 3 6 4 5 18

  Vaccine for RA, n 7 10 17

  Pregnancy, n 1 7 8 16

  Cure, n 1 2 5 2 10

  Cardiovascular risk, n 6 2 8

  Meteorology, n 8 8

  Prevention, n 2 6 8

  Remission, n 2 1 3 6

  Vacation, n 5 5

  Dental health, n 3 1 4

  Stem cell transplantation, n 3 1 4

  Prevalence, n 1 1 1 3

Total tweets general aspects, n (% of total tweets of each disease) 64 (4.28) 8 (0.53) 37 (0.20) 449 (30.01) 43 (2.87) 90 (6.02) 657 (43.92)

Quality of life aspects

  Pain, n 9 64 13 17 103

  Disability, n 6 33 2 6 47

  Employment, n 1 2 15 5 23

  Emotional effects, n 1 1 10 12

  Sexual relation, n 4 5 2 11

  Sleep problems, n 2 3 2 7

  Marriage relation, n 3 2 5

  Stress, n 1 2 3

Total tweets related to quality of life, n (% of total tweets of each 
disease)

17  (14.28) 2 (12.50) 1 (7.14) 132 (13.33) 23 (16.67) 36 (16.44) 211 (14.10)

Disease-related symptoms

  General management of symptoms, n 2 1 17 3 23

  Joint inflammation, n 17 1 2 20

  Flare-up, n 12 1 3 16

  Tired, n 10 1 11

  Feet symptoms, n 8 2 10

  Stiffness, n 5 2 7

  Nails' changes, n 6 6

  Lung problems, n 3 3

  Itching, n 1 1

Total tweets about symptoms, n (% of total tweets of each disease) 2 (1.68) 1 (7.14) 72 (7.27) 2 (1.45) 20 (9.13) 97 (6.48)

Sixty-five tweets about therapies (6.61%) cited another concomitant treatment in addition to biological therapy (52 tweets of disease-modifying antirheumatic drugs, seven of steroids, five of antihistaminics and one of 
nonsteroidal anti-inflammatory drugs).
AR, artritis reumatoide (Spanish term for rheumatoid arthritis), AP: artritis psoriásica (Spanish term for psoriatic arthritis) AS: ankylosing spondylitis EA: espondilitis anquilosante (Spanish term for ankylosing spondylitis), 
RA: rheumatoid arthritis, PA: psoriatic arthritis. 

effects like death or cancer, which were barely cited. These 
findings are relevant because these events are frequently 
the reason why patients discontinue the therapies. Bolge 
et al12 examined the reasons why RA patients discontinued 
their subcutaneous biological treatments in an attempt to 
understand the patient perspective. Lack of effectiveness 
and injection experience were the most frequent reasons for 
discontinuation. Another study, based on data collected by 
the US Psoriasis Foundation via biannual surveys in patients 
with psoriasis and PA, concluded that the main reasons for 
discontinuation of the biological treatments were adverse 
effects, inefficacy, drug conflict or impossibility to afford 
the treatments.13

As to tweets related to drug administration, patients 
often shared experiences about their visits to day hospital 

to receive infliximab. In their tweets they frequently talked 
about how they were treated by health professionals, the 
duration of drug infusion and their tolerance to the drugs. 
The subcutaneous self-administration (particularly of adali-
mumab or etanercept) was often cited. Patients provided 
different recommendations to facilitate the administration of 
these therapies and reduce the risk of local reactions.

Another subject that was often discussed was the cost of the 
biological therapies. Most of the tweets contained comments 
about how much the treatments cost and how patients could 
sometimes barely afford them.

We found that other important areas of interest were those 
connected with non-pharmacological recommendations such as 
alternative therapies, nutrition and exercise. We have not found 
any references in the literature reporting the importance of such 
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What this paper adds

What is already known on this subject
 ► People share and search for information online about 
treatments and diseases.

 ► Patients with chronic inflammatory arthropathies have 
different difficulties and unmet needs so they have to get 
information and support.

What this study adds
 ► The analysis of social networks allows learning more about 
the concerns and areas of interest of the patients with 
chronic inflammatory arthropathies in relation to biological 
treatments.

 ► Non-pharmacological recommendations such as alternative 
therapies, nutrition and exercise are important areas of 
interest for patients with chronic inflammatory  
arthropathies.

recommendations although they are commonly brought up by 
patients in daily clinical practice.

Twitter is an informal social setting in which people exchange 
their everyday thoughts and feelings. Patients and carers often 
search for information, seek support and also find social networks 
to be an important emotional outlet. A thorough analysis of 
social media should give us a good idea of their main percep-
tions and concerns in relation to therapies, and also enable us 
to identify possible areas of misinformation. Consequently, any 
information gathered from social media could prove invaluable 
when devising patient-centred improvement strategies aimed at 
addressing the patients' needs.

limitations
Our study must be interpreted in the light of the following 
limitations. First, the tools available for extracting information 
from Twitter only do a partial extraction of the information. 
Second, searches were conducted in only two languages, which 
can limit the results obtained, and although English and Spanish 
are widely spoken languages all over the world, they do not 
represent all people and all cultures. Third, it is also clear that 
not all of the tweets analysed came from patients diagnosed with 
chronic inflammatory arthropathies. However, we did carry out 
an exhaustive coding and filtering process and that enables us to 
reasonably assume that most of the tweets analysed were posted 
by patients, relatives or people close to them. It is also true, on 
the other hand, that some patients’ tweets may have been lost 
during filtering. Fourth, the keywords Inflectra and Remsina 
(infliximab biosimilars) were not included in the search. It would 
have been of interest since the European Medicine Agency (EMA) 
approved both infliximab biosimilars Inflectra and Remsima in 
2013. However, in the case of Inflectra, it was authorised by the 
Food and Drug Administration (FDA) in May 2016 and Remsima 
is still not authorised at the moment in the United States. Their 
inclusion would have entered a bias in the results. Despite not 
collecting these trade names, the term 'biosimilar' is reflected in 
the results. Finally, although we eliminated the re- tweets, we did 

not search for multiple tweets by the same author, so it could be 
a bias in our results.

Further work is needed to understand the patient perspective 
on treatments for rheumatic diseases but our findings offer new 
insights into patients' areas of interest or concern. Future studies 
should validate the data obtained from Twitter information with 
surveys to patients. Furthermore, social media contains informa-
tion of importance to patients and provides an emotional outlet 
where they can voice their thoughts. Hospital pharmacists could 
use the information on social media platforms to learn more 
about the concerns of patients in relation to biological treat-
ments. Strategies could then be developed truly addressing all of 
the needs of patients with RA, AS and PA.
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