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Abstract

Background
Social media platforms are used in contemporary crowdsourcing, and X/Twitter is apt for reaching a large number of people with
a common interest. Users, especially those with small follower counts may find it challenging to reach a large audience.
#AskRenal was developed as a social media crowdsourcing tool to help users get answers to nephrology questions. We
hypothesized that #AskRenal hashtag could be used by anyone to receive helpful and timely responses to nephrology questions
posed on a social media platform.

Study Design
We created the X/Twitter account @AskRenal and an automation software that retweeted any new posts containing the hashtag
#AskRenal. Using the Symplur Healthcare Hashtag tool, we extracted and analyzed public X/Twitter content containing
“#AskRenal” posted between Dec 2016 to Aug 2020. A group of 15 medical professionals reviewed #AskRenal posts
individually and completed a 10-question survey for each one. 

Results
During the study period, there were 17,704 tweets containing the hashtag #AskRenal and 3,099 were included in the survey
analysis. About 40% (1228/3099) of #AskRenal questions were posed by users with < 1000 followers and 9% (270/3099) were
from students and trainees. The questions comprised a wide range of nephrology topics. Over 75% (2386/3099) of #AskRenal
questions garnered a response, and of those, answers were prompt with 69% (1644/2386) receiving a reply within 6 hours. The
reviewers assessed responses to be helpful in answering the questions 83% (1978/2386) of the time. Inclusion of hyperlinks and
images in replies were associated with a rating of a helpful answer (p < 0.001). Follower count was not significantly associated
with the probability of obtaining a helpful answer. 
 
Conclusion
We demonstrate that a targeted hashtag and dedicated X/Twitter account amplifying the hashtag automatically can be used to
garner timely and helpful responses to nephrology questions from a wide range of individuals, irrespective of social media
follower count.
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Abstract
Background

Social media platforms are used in contemporary crowdsourcing, and X/Twitter is apt for reaching a

large number of people with a common interest. Users, especially those with small follower counts

may find it  challenging to reach a large audience.  #AskRenal  was developed as a  social  media

crowdsourcing  tool  to  help  users  get  answers  to  nephrology  questions.  We  hypothesized  that

#AskRenal hashtag could be used by anyone to receive helpful and timely responses to nephrology

questions posed on a social media platform.

Study Design

We created the X/Twitter account @AskRenal and an automation software that retweeted any new

posts containing the hashtag #AskRenal. Using the Symplur Healthcare Hashtag tool, we extracted

and analyzed public X/Twitter content containing “#AskRenal” posted between Dec 2016 to Aug

2020. A group of 15 medical professionals reviewed #AskRenal posts individually and completed a

10-question survey for each one. 

Results

During the study period, there were 17,704 tweets containing the hashtag #AskRenal and 3,099 were

included in the survey analysis. About 40% (1228/3099) of #AskRenal questions were posed by

users with < 1000 followers and 9% (270/3099) were from students and trainees. The questions

comprised  a  wide  range  of  nephrology  topics.  Over  75% (2386/3099)  of  #AskRenal  questions

garnered a response, and of those, answers were prompt with 69% (1644/2386) receiving a reply

within 6 hours.  The reviewers assessed responses to  be helpful  in answering the questions 83%

(1978/2386) of the time. Inclusion of hyperlinks and images in replies were associated with a rating

of a helpful answer (p < 0.001). Follower count was not significantly associated with the probability

of obtaining a helpful answer. 

 

Conclusion

We demonstrate that  a targeted hashtag and dedicated X/Twitter account  amplifying the hashtag

automatically can be used to garner timely and helpful responses to nephrology questions from a

wide range of individuals, irrespective of social media follower count.

Keywords
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Introduction 

Medical  professionals  very  commonly  reach  out  to  their  peers  for  advice  about  specific

patients, medications or procedures. There is a tradition in most medical centers where doctors and

other team members meet regularly to discuss cases and often physicians reach out to colleagues in

their institution or elsewhere to learn from their experiences. The method of obtaining information -

whether seeking the latest advances in medicine or specific advice regarding individual cases - is

gradually transforming. In recent years, graduate medical educators and learners have increasingly

expanded  beyond  traditional  lectures  or  textbooks  to  create  and  consume open-access,  internet-

based,  digital  resources.1,2 Oftentimes,  however,  it  is  difficult  to  identify  a  readily  available

colleague, or an electronic resource with accurate information in a timely manner. This problem is

compounded by the  cost  of  access  to  electronic  resources  or  society  memberships  and also the

availability of colleagues with experience to answer these queries. 

 Free open-access medical education (FOAMed) is an online movement that aims to provide

medical education for everyone, everywhere and at any time. FOAMed uses various online platforms

to provide these resources. While the growth of FOAMed mirrors that of social media in general and

is relatively new, the ideology might be traced back to Hippocratic Oath, which states, “to teach them

this  art  –  if  they desire  to learn it  –  without  fee and covenant.”3 Use of social  media is  nearly

universal and increasingly physicians and medical learners are adopting FOAMed because it’s free,

faster  than  traditional  learning  materials,  suits  a  variety  of  learning  preferences,  brings  expert

knowledge to places where it’s lacking, and builds community. 

Emergency medicine physicians were early pioneers of FOAMed4 but  nephrologists  have

quickly adopted the idea.5 Nephrology FOAMed is widespread; prominent examples include NephJC

(an twice  monthly online  journal  club where  interesting  articles,  guidelines,  and perspectives  in

nephrology  are  discussed  by  an  engaged  community,  often  with  authors  of  the  articles

participating),6-8 NephMadness  (a  free  online,  CME-granting,  evidenced-based,  noncommercial

learning  initiative  teaching  the  latest  nephrology  breakthroughs  in  a  March  Madness-style

tournament),9-11 Renal Fellow Network (a blog and forum for nephrology fellows to nephrology-

related research and challenging clinical topics in an easily digestible format),12,13 and many others.14

Medical  professionals  can have high user engagement  on social  media,  and these platforms can

facilitate  collective  intelligence  -  academic  posts,  idea  and  resource  sharing,  and  professional

opinions - across large geographical distances.15
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Asking questions and finding answers, is one of the most powerful learning and teaching

tools in medicine. Crowdsourcing is the  practice of obtaining information or inputs into a task or

project by enlisting the services of a large number of people, either paid or unpaid, typically via the

internet. While  FOAMed is  hugely successful  and popular  among the  medical  professionals,  its

educational/informational  products  have  been mostly  static  with limited  interactions.  Among the

many social media platforms that can facilitate crowdsourcing queries, X/Twitter is a apt platform.

X/Twitter  is  a  micro-blogging  platform  which  allows  users  to  ask  or  comment  via  short  text

messages (up to 280 characters) with the ability to tag other users’ handles and to attach images,

polls, and links. Posts are free and can be viewed by all irrespective of whether a user follows the

specific  user  tweeting.  It  allows  users  to  direct  a  complex  question  to  a  potentially  very  large

audience.

Answering  questions  via  crowdsourcing  on  X/Twitter  has  been  used  by  other  medical

specialties with success16,17 but an organized, automated, and thus sustainable method has not yet

been described. One of the key problems with crowdsourcing is the difficulty in getting the question

directed to a user who is likely to answer the query. Posts by a user on a social media website

typically populate the timeline of those users who follow the original poster. In the event that the

original poster does not have many followers or is not followed by people with expertise in the area

of the query, there is a very strong chance that the query will go unnoticed and hence unanswered. 

To overcome this seemingly important barrier, the authors created the #AskRenal hashtag. A

hashtag is a word or combined phrase preceded by the # symbol; this links posts to specific and

searchable  topics.  The  #AskRenal  project  was  conceptualized  in  2016  as  a  social  media

crowdsourcing  tool  to  help  medical  students  initially  to  help  answer  their  nephrology-related

queries.18 Any question posted on X/Twitter accompanied by the hashtag #AskRenal was retweeted

by user @AskRenal to a larger target audience - X/Twitter users who follow the @AskRenal or

@NephJC Twitter  accounts  (primarily  NephJC,  nephrology  journal  club  participants).  Thus,  the

amplified questions were directed at a large group of practicing nephrologists and basic scientists.

We hypothesized that use of the #AskRenal hashtag, in combination with social media automation,

any X/Twitter user irrespective of their own follower counts, could successfully receive helpful and

timely responses to nephrology questions.

Methods

The  #AskRenal  hashtag  was  created  in  December  2016  and  the  authors  publicized  its

existence by proposing its use on X/Twitter and blog posts. Simultaneously, a new X/Twitter account
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was created, “@AskRenal,” to amplify any post containing the #AskRenal hashtag. The @AskRenal

account was automated using freely available software (https://digitalinspiration.com/product/twitter-

bots)  to  retweet  the  query  to  its  followers  and  additionally,  the  automated  retweet  attached  the

@nephjc  Twitter  handle  to  each  retweet.  These  actions  resulted  in  wider  dissemination  of  any

#AskRenal-containing post, irrespective of the follower count of the original poster, to all followers

of the @AskRenal and @NephJC accounts. These two accounts on X/Twitter are followed mostly by

nephrology professionals and are well-established. 

The Symplur Healthcare Hashtag Project is an online tool that can extract and analyze public

X/Twitter content; it can single out posts containing specific healthcare-related hashtags. Using this

software, we extracted all public X/Twitter content containing the hashtag #AskRenal posted during

a  45-month  timeframe  from  December  2016  to  August  2020.  Information  on  these  individual

#AskRenal posts included username and bio, complete post text, time stamp, and uniform resource

locator (URL). Posts were excluded if they were duplicates, retweets, or if the post content was not

an original question.

Posts that contained an original question and displayed the hashtag #AskRenal in either the

original  tweet or as a  quote tweet  (QT) were pooled for further analysis.  A Redcap survey was

created  to  standardize  the  analysis.  A group  of  nephrology  professionals  (the  majority  being

practicing nephrologists and nephrology fellows, see acknowledgement section for full list) reviewed

each  individual  #AskRenal  post  and  then  completed  a  ten-question  survey  on  each  one.  These

surveys were completed from May through August of 2021. This group reviewed the posts’ content,

the post author’s current X/Twitter profile, and the response(s) content. X/Twitter profiles display

information that the owners choose to display publicly, including name, degree or level of education,

occupation,  employer,  and/or location.  This detailed review enabled the characterization of posts

based  on  the  author’s  level  of  training,  question  topic,  time  to  response,  presence  of  media  or

hyperlinks, and helpfulness of answers. The complete survey instrument with questions and response

choices is available in the supplemental material.  The reviewers also rated the answers to every

#AskRenal query as being helpful or not. 

The  primary  outcome  was  a  helpful  response  to  the  tweet  containing  a  query  with  the

hashtag.  Other outcomes studied included time to a helpful response and factors associated with

getting a helpful response. Data are presented as numbers and percentages by analyzed categories.

We categorized follower count of the account asking the question into three (< 100, 101 to 1000 and

> 1001) for analysis. We used characteristics of question posers, questions (e.g. inclusion of hashtag

or poll in question) and answers (e.g. provision of an image or hyperlink in answer) to determine its
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association  with  a  ‘helpful’ rating.  All  analysis  was  done  with  Microsoft  Excel  (version  10.0.

Microsoft  Inc.,  Redmond  WA)  and  JMP (version  8.0.1,  SAS  Inc.,  Cary  NC).  This  study  (ID

Pro00105376)  was  approved  by  the  research  ethics  committee  of  the  University  of  Alberta,

Edmonton, Canada.

Results
From December 2016 to  August  2020,  there  were a  total  of  17,704 X/Twitter  posts  that

contained the hashtag #AskRenal. There was an average of 380 #AskRenal posts per month. The

peak number per month was 740 in September 2018 (Figure 1). The @AskRenal bot appropriately

amplified #AskRenal-containing posts.  From the 17,704 posts that contained #AskRenal, 14,050

duplicates and retweets were excluded from the analysis. Furthermore, 555 posts that did not contain

an original question were excluded. Often, users replying to an original question would also include

the hashtag with his/her answer. After all inclusion and exclusion criteria were applied there were

3,099 posts remaining for further analysis (Figure 2).

Figure 1  #AskRenal hashtag activity on X/Twitter over the 45-month study period

https://preprints.jmir.org/preprint/69704 [unpublished, non-peer-reviewed preprint]
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Figure 2  Flow diagram for #AskRenal Tweet/post identification and screening

The characteristics of included and analyzed #AskRenal questions are listed in Table 1; these

data were compiled from the Redcap survey responses. Most #AskRenal questions were posted by

attending physicians (73%), the majority of whom (91%) were nephrologists. Notably, 270 queries of

these were from trainees (219 from nephrology and non-nephrology subspecialty fellows, and 51

from medical students and residents) and a few questions (8, 0.3%) were even from patients. The

follower count varied for the person asking the question,  with 188 queries (6.1%) coming from

accounts with very few followers (< 100).  Many questions were concerning medications (23.6%),

dialysis (17.8%), and clinical cases (16.7%), but the questions were spread across a wide range of

topics. Examples of posts that fell into the category of “Other” were questions concerning COVID-

19 (104/3099, 3.3%), acute kidney injury (80/3099, 2.5%), nutrition, pregnancy, and dialysis access.

The #AskRenal posts contained a question in text-only format only 42% (1295/3099) of the time,

whereas  58% (1804/3099)  of  the  posts  also  contained additional  hashtags,  or  other  media. The

#AskRenal hashtag was also commonly used to amplify an opinion poll (‘Twitter poll’ n = 444,

14.3%) which is often used to gauge opinions about diagnostic and therapeutic choices. 

https://preprints.jmir.org/preprint/69704 [unpublished, non-peer-reviewed preprint]
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Table 1  Characteristics of original posts of #AskRenal Questions

Characteristic Count (%)

    Original Tweet 2494 (80.5%)

    Quote Tweet 605 (19.5%)

Who asked the question?

    Attending (Consultant) - Nephrology 2272 (73%)

    Attending (Consultant) - Non-Nephrology 209 (6.7%)

    Fellow - Adult Nephrology 184 (5.9%)

    Fellow - Pediatric Nephrology 19 (0.6%)

    Fellow - Non-Nephrology 16 (0.5%)

    Resident - Internal Medicine 28 (0.9%)

    Resident - Pediatrics 1 (0.0%)

    Resident - Other 7 (0.2%)

    Medical Student or Intern 15 (0.5%)

    Patient / Caregiver 8 (0.3%)

    Institution / Group 54 (1.7%)

    Industry / Commercial 10 (0.3%)

    Other 52 (1.7%)

    Unknown 223 (7.2%)

Follower count

    0-100 188 (6.1%)

    101-1000 1040 (33.8%)

    >1000 1851 (60.1%)

What was the question about? 

    Medications 732 (23.6%)

    Dialysis 550 (17.8%)

    Clinical Case* 517 (16.7%)

https://preprints.jmir.org/preprint/69704 [unpublished, non-peer-reviewed preprint]
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    Glomerulonephritis 380 (12.3%)

    Chronic Kidney Disease 325 (10.5%)

    Kidney (and/or Pancreas) Transplant 278 (9.0%)

    Electrolytes 256 (8.3%)

    Physiology / Anatomy 231 (7.5%)

    Education 184 (5.9%)

    Hypertension 163 (5.3%)

    Pathology 129 (4.2%)

    Nephrology Workflows 116 (3.7%)

    Acid-Base 71 (2.3%)

    Abnormal Specimen 62 (2.0%)

    Nephrology Careers 31 (1.0%)

    Genetics 25 (0.8%)

    Ethics 19 (0.6%)

    Other 602 (19.4%)

         COVID-19 104 (3.3%)

         Acute Kidney Injury 80 (2.5%)

Yes, the question contained other media. 1804 (58%)

    Hyperlink to Resource / Reference 244 (7.9%)

    Other Usernames 840 (27.1%)

    Other Hashtags 754 (24.4%)

    Images / Memes / GIFs 196 (6.3%)

    Poll 444 (14.3%)

* A Clinical Case formatted post would include a short stem (patient age, sex, symptoms/signs, diagnosis or
differential diagnosis) followed by a query. Clinical cases might comprise one or more topics. GIF: Graphics
Interchange Format

Out of the 3,099 analyzed questions, 2386 (77.0%) were answered (see Table 2). Further

analysis of these answered questions revealed that answers came quickly with 1644 (69%) of posted

questions receiving a reply within 6 hours, and 2106 (88.3%) within 24 hours. Most answers (1634,
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69%) were accompanied with additional media, commonly hyperlinks, followed by other usernames,

images, and hashtags. 

Table 2  Characteristics of #AskRenal Responses

Parameter Count (%)

Yes, the question was answered. 2386/3099 (77%)

 Timeframe for answer

    0-6 hours 1644/2386 (69%)

    6-12 hours 271/2386 (11.4%)

    12-24 hours 191/2386 (8%)

    >24 hours 226/2386 (9.5%)

    Unknown* 52/2386 (2.2%)

Did the answer contain other media? 

    Yes 1643/2386 (69%)

        Hyperlink to Resource / Reference 1263/1643 (77%)

        Other Usernames 776/1643 (47.5%)

        Other Hashtags 482/1643 (29.5%)

        Images / Memes / GIFs 567/1643 (35%)

        Poll 23/1643 (1.4%)

        Unknown* 9/1643 (0.6%)

Was the answer helpful?

    Yes 1978/2386 (83%)

    No 120/2386 (5%)

    Can’t Say 267/2386 (11%)

    Unknown* 17/2386 (1%)

*The reviewer completing the survey likely determined that the specific question was not answerable from the
extracted information available at the time (e.g. broken hyperlinks, subsequently removed posts, user accounts
made private, deleted user accounts, etc.) and therefore did not make a selection from the available survey
answer choices. GIF: Graphics Interchange Format
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 From the 2386 questions that did have a response, the reviewers rated the responses to be

“helpful in answering the original questions for 1978 queries (83%). Inclusion of hyperlinks and

images in the reply were associated with a rating of a helpful answer (p < 0.001).  Follower count

was not significantly associated with the probability of obtaining a helpful answer, with a helpful

answer being obtained even for those with low follower counts (e.g. 76.3% for those with follower

count < 100 compared with just over 83% for those with higher follower counts, p = 0.11) (Table 3).

Table 3  Associations with helpful #AskRenal answers

Variable Helpful
N (%)

P value

Follower count

    0-100 103/135 (76.3%) 0.11*

    101-1000 646/776 (83.4%)

    >1000 1228/1472 (83.6%)

Yes, the question contained other media (N=916)

    Hyperlink  to
Resource  /
Reference

145/175 (82.9%) 0.98

    Other Usernames 603/701(86.0%) 0.008

    Other Hashtags 124/154 (80.5%) 0.001

    Images  /  Memes  /
GIFs

124 (80.5%) 0.39

    Poll 349 (84.9%) 0.26

Yes, the answer contained other media (N=1643) 

        Hyperlink  to
Resource  /
Reference

1178/1263 (93.3%) <0.001

        Other Usernames 706/776 (91.0%) <0.001

        Other Hashtags 444/482 (92.1%) <0.001

        Images / Memes /
GIFs

524/567 (92.4%) <0.001
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        Poll 20/23 (87.0%) 0.59

*Compares whether the proportion of helpful answers were different across different strata
for this variable. GIF: Graphics Interchange Format

Discussion  
Social  media  is  readily  accessible  and  online  crowdsourcing  can  facilitate  personalized

learning.  However,  the  online  community  at  large  can  be  inconsistent,  unfocused,  and  at  times

misleading which could raise concerns about the source and quality of information received.19 The

American  Society  of  Nephrology  (ASN)  Communities  website

(https://community.asn-online.org/home) is a useful example of an attempt to avoid the misgivings of

the open internet.20 There, members of ASN can post questions and receive answers from a forum of

nephrologists,  open  to  members  only.  While  useful  to  many  nephrology  professionals,  it  is

inaccessible to most students and trainees, patients, and non-nephrology professionals.

We have demonstrated that a targeted hashtag and an automated X/Twitter account can be

used by a wide range of individuals to garner timely and helpful answers to nephrology questions.

We contend that  this  targeted  crowdsourcing  garnering  multiple  responses  serves  to  prevent  the

propagation of misinformation. Our aim was to remove the barrier of reaching a large audience and

lessen the challenge of reaching a targeted audience. The lack of association between follower count

and obtaining helpful answers demonstrates that the hashtag allows amplification of the query to the

wider  nephrology  community  on  X/Twitter.  This  is  the  first  study  that  aimed  to  systematically

characterize nephrology crowdsourcing using the X/Twitter platform and a dedicated hashtag with

automated distribution. 

A recent  analysis  of crowdsourcing by Urologists  on Twitter  (23 original  posts  with 253

combined replies) showed that questions received responses 96% (22/23) of the time, but there was

no determination made on the usefulness of these answers.  Furthermore, they found likelihood of

success (defined solely as receiving any type of response) was dependent on the author’s overall

social  media  engagement  score.17 In  our  approach,  higher  follower  count  was  not  significantly

associated with the probability of obtaining a helpful answer. Given the amplification by @AskRenal

automation, the level of training (as a proxy for level experience) nor the follower count affected the

rate of response.

The idea of creating a unique hashtag as means to index topics is not new. Recently, Stevens

et  al,  analyzed  the  Twitter  activity  of  conference-specific  hashtags  (from  European  Renal
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Association–European  Dialysis  Transplantation  Association  congresses  2016-2020,

#ERAEDTA[year]) to compare tweet characteristics pre- and post-creation of a social media team in

2017  and  pre-  and  post-covid-19-related  transition  to  virtual  meeting.  They  found  increasing

participation  by  women  and  higher  proportion  of  countries  represented,  and  fewer  media-  and

reference-containing tweets in 2019 compared to 2016.21 Similarly, rheumatology researchers have

analyzed the use of the hashtag #Covid4Rheum between March 2020 and June 2020. The posts

(n=2483)  were  qualitatively  assessed  to  determine  the  type  of  content  posted  and  according  to

authors the study highlighted the wide use of social media in rheumatology.22 These are all examples

of retrospective approaches, where the hashtag can be searched or followed. Additionally, hashtags

can be used to create a network around large topics. For example, #CardioTwitter is known among

cardiologists, cardiology fellows-in-training and other learners. It’s a community where live-Tweets

from  medical  meetings  are  posted,  real-time  discussions  take  place,  questions  are  asked,

collaborations formed and much more.23 The #AskRenal hashtag concept is more refined - by using it

one does necessarily have to search through previously posted X/Twitter content - it is prospective in

its intent. It is one possible solution to the content overload present on X/Twitter (where 500 million

tweets per day are posted).24 Our study not only focused on the type of content posted on X/Twitter

but on the helpfulness and quickness of crowdsourcing through this social media platform.

The process of data collection from publicly available X/Twitter content resulted in a few

inherent limitations. Assessment of follower counts were made in mid-2021, while analyzed posts

originated as far back as 2016, so the survey was unable to capture the follower count at the exact

time of the posting. In general, X/Twitter profile follower counts stay the same or grow slowly over

time.25 As such, an account with < 1000 followers in 2021 is extremely unlikely to have had > 1000

followers  at  any  time  prior  to  2021.  Similarly,  the  assessment  of  an  individual  users'  level  of

education was made in mid-2021. It is plausible that a post from a fourth-year medical student in Dec

2016, could have their profile marked as an attending nephrologist in Aug 2021 during the review

period. Alternatively, internal medicine attending physicians sometimes chose to return to fellowship

training  after  years  in  practice.  Unfortunately,  users’ ages,  graduation  dates,  and/or  “years  in

practice” are not commonly included in social media bios to provide a frame of reference. 

In summary, we have demonstrated that a target hashtag and a dedicated X/Twitter account

that  retweets  the  hashtag  automatically  can  be  used  to  garner  timely  and  helpful  responses  to

nephrology questions by any Twitter user irrespective of follower count or sphere of influence. We

are currently working to bring this tool to other social media platforms such as Bluesky and Threads.
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