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ABSTRACT  
Medical  consultations  over  synchronous  text-based  platforms  are  
becoming  increasingly  popular  for  virtual  care,  yet  little  is  known  
about  how  physicians  translate  their  training  to  this  healthcare  
medium.  We  report  the  constraints,  workarounds,  and  opportunities  
highlighted  by  eight  primary  care  physicians  who  used  such  a  
platform  in  simulated  medical  scenarios  with  standardized  patients.  
We  found  that  due  to  the  perceived  inefciency  of  communicating  
over  text,  the  physicians  made  subconscious  use  of  double-barreled  
questions  and  action  multiplexing  to  streamline  the  conversation.  
In  addition,  the  physicians  overcame  the  lack  of  missing  verbal  and  
visual  cues  by  adding  explicit  messages  to  convey  empathy  and  
active  listening.  We  also  identify  several  afordances  of  text-based  
platforms,  such  as  the  ability  for  users  to  reference  the  conversation  
history  and  for  patients  to  feel  a  sense  of  privacy  during  sensitive  
disclosure.  From  these  fndings,  we  propose  design  opportunities  
for  how  future  synchronous  text-based  platforms  can  better  support  
medical  consultations.  
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1  INTRODUCTION  
Roughly                  
professionals  are  currently  conducted  over  digital  communication  
platforms  [6,  9,  23,  47].  Although  the  COVID-19  pandemic  is  often  
credited  for  the  sharp  rise  in  the  global  adoption  of  virtual  care  
services  [8,  71,  88,  89],  several  studies  have  found  them  to  yield  
sustained  efectiveness  and  satisfaction  beyond  the  pandemic  for  
both  patients  and  physicians  [25,  28,  39,  65,  82].  Research  in  this  
space  has  mainly  focused  on  the  utility  of  phone  and  video  calls,  
yet  purely  text-based  platforms  yield  comparable  benefts  [44,  79].  
In  fact,  messaging  platforms  are  already  being  used  extensively  by  
physicians  around  the  world  [3,  37,  49,  61,  62],  such  as  in  Israel  
where  86.5%  of  primary  care  physicians  use  WhatsApp  on  a  daily  
basis  to  communicate  with  patients  and  colleagues  [3].  

Text-based  platforms  can  either  be  asynchronous  (e.g.,  emails,  
medical  web  portals)  or  synchronous  (e.g.,  instant  chat  messaging).  
In  this  context,  synchronicity  refers  to  the  fact  that  both  conver-
sational  participants  —  patients  and  physicians  in  our  case  —  are  
expected  to  be  present  on  the  platform  at  the  same  time  [35,  85].  
Asynchronous  messaging  platforms  can  be  used  in  a  synchronous  
manner,  but  our  work  is  specifcally  concerned  with  synchronous  
messaging  platforms  given  their  growing  popularity  in  health-
care.  A  myriad  of  new  platforms  designed  for  synchronous  patient-
physician  consultation  ofer  improved  security  and  privacy  features  
over  more  widely  used  instant  messaging  platforms.  Ask  a  Doctor1,  
Teladoc2,  TELUS  MyCare3, 4 5  Maple ,  and  Text2MD   are  examples  of  
oferings  in  this  space.  

Although  physicians  are  becoming  increasingly  accustomed  to  
virtual  care  consultations,  they  are  primarily  trained  to  handle  
face-to-face  patient  interactions  [13,  14].  Even  the  literature  on  
best  practices  for  physician-patient  interactions  focus  on  in-person  
encounters  [18,  68,  84,  86].  While  many  of  these  skills  translate  
to  phone  and  video  calls,  which  have  the  advantage  of  allowing  

1htpps://www.ask-adoctor.com  
2https://www.teladoc.ca  
3https://www.telus.com/en/personal-health/my-care  
4https://www.getmaple.ca  
5https://www.text2md.com  
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the conversation participants to hear and see one another [8, 11], 
little has been reported about whether physicians are able to adapt 
their training while using synchronous text-based platforms. Learn-
ing about the challenges that physicians face while using these 
platforms can reveal new opportunities for improving upon their 
design in the context of clinical consultations. 

In this work, we seek to characterize how physicians use syn-
chronous text-based platforms for virtual patient consultations. We 
are interested in understanding how physicians adapt their skills to 
the text modality and the barriers that are inherent to this modal-
ity. Although patients are an equally important stakeholder, we 
focus on the experiences of physicians in this paper since they 
are the ones who typically lead these conversations [72]. We con-
ducted a study with eight primary care physicians and employed 
two standardized patients (SPs) to participate in simulated medi-
cal scenarios. The scenarios were framed such that the physicians 
would be meeting new patients presenting with symptoms related 
to either a urinary track infection or anxiety. We then analyzed the 
messages that physicians sent, their interactions with the platform, 
and their feedback from post-study interviews to elicit our fndings. 

We found that the key constraints experienced by physicians 
were the perceived inefciency of the interaction and the lack of 
non-verbal cues that they could both perceive and express. Physi-
cians often felt that typing out their thoughts and questions was 
slow, but they were quick to adapt their workfow. They subcon-
sciously used double-barreled questions and action multiplexing 
to maximize their productivity and spent additional efort making 
their messages more concise to mitigate confusion. Physicians also 
tried to accommodate for the lack of verbal and visual cues by 
adding explicit messages to express empathy. Furthermore, they 
changed their behavior according to the typing indicator built into 
the interface as they attempted to convey active listening. We also 
discovered unique benefts to synchronous text-based platforms: 
the ability for physicians to incorporate standardized question-
naires, for patients to disclose sensitive topics with an added level 
of privacy, and for both stakeholders to review and refect on the 
conversation history. 

To summarize, our research reports primary care physicians’ 
perspectives on synchronous text-based platforms. Through the 
qualitative analysis of the conversations and actions displayed dur-
ing our scenario-driven study, we identify the opportunities, con-
straints, and workarounds that come with this modality. These 
fndings lead to design implications and opportunities for future 
platforms designed specifcally for medical consultation. 

2  RELATED  WORK  
For the purposes of this work, we consider virtual care to encom-
pass the contexts in which healthcare providers leverage computer-
mediated communication platforms to address the needs of remote 
patients [9, 23, 78, 89]. In our overview of related work, we examine 
three categories of virtual care: phone and video calls, asynchronous 
text messaging, and synchronous text messaging. 

2.1  Phone  and  Video  Call  Consultation  
The majority of virtual care is delivered through phone or video 
calls [8, 89]. These modalities have served as useful substitutes 
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for  in-person  consultations  because  of  their  ability  to  connect  in-
dividuals  without  signifcantly  detracting  from  the  interpersonal  
characteristics  of  face-to-face  conversations  [40,  77].  Since  patients  
and  physicians  do  not  need  to  be  at  the  same  location,  phone  and  
video  calls  have  allowed  physicians  to  conduct  their  work  in  non-
clinical settings [8, 11]. They have also enabled physicians to pro-
vide follow-up care for chronically ill patients [83], particularly the 
elderly or those who struggle with mobility. Snoswell and Comans 
[78] found that appointments conducted over phone and video calls 
have greater patient attendance when compared to in-person visits. 
Meanwhile, Liu et al. [54] found that video consultations reduced 
appointment times for internal medicine patients by 35% without 
signifcantly impacting the patient experience. 

Despite the prominence of phone and video calls as modalities 
for virtual care, experts have frequently noted that they are not 
substitutes for face-to-face clinical visits and that e-mediated con-
sultation can erode trust between physicians and patients [2, 33]. 
Researchers have therefore proposed guidelines for the situations 
when these modalities are most appropriate [48, 52, 60]. Segal et al. 
[76] suggest that phone and video calls are best suited for encoun-
ters with clear clinical goals and straightforward diagnosis options. 
They also suggest that these modalities are useful when it is easy 
for patients to describe their symptoms without the physician being 
in the same room. These recommendations align with fndings by 
Ekman et al. [26], who examined the scenarios that were most often 
used for virtual care. They found that upper respiratory infections 
and urinary tract infections were some of the most common virtual 
consultation cases, whereas situations related to mental health were 
less frequent. 

There are a variety of explanations for why phone and video 
calls are not suitable for all virtual care scenarios. Several works 
have commented on the inability for clinicians to conduct physical 
examinations during remote consultations [5, 16]. Brant et al. [15] 
found that the reliance on appropriate internet provision and broad-
band reliability were chief concerns amongst physicians regarding 
these modalities as well. Phone calls are further constrained be-
cause they force physicians to rely entirely on the spoken words 
and intonation of the patient to make an assessment [8, 16]. As we 
explore text-based consultation platforms in our review of related 
work and our own research, many of these challenges persist and 
are amplifed by the removal of audio and visual feedback. 

2.2  Text-based  Consultation  
2.2.1  Asynchronous  Text.  Asynchronous  text-based  consultation  
refers  to  the  use  of  emails,  clinical  portals,  and  online  forums  for  
connecting  patients  and  physicians  [10,  20,  35,  56].  Despite  the  
varied  interactions  entailed  by  such  technologies,  the  core  feature  
that  unifes  them  is  the  fact  that  conversational  partners  are  not  
required  to  be  simultaneously  present  on  the  platform,  meaning  
that  some  encounters  can  take  days  before  completing.  Stamenova  
et  al.  [79]  found  that  when  given  the  option  of  using  video  calls,  
phone  calls,  or  asynchronous  text,  both  patients  and  physicians  
had  a  strong  preference  for  the  latter.  Some  of  the  major  benefts  
that  participants  in  their  study  noted  were  the  ability  to  respond  
when  it  was  most  convenient,  the  extra  time  they  had  to  refect  on  
questions  and  responses,  and  the  resulting  written  record  of  the  
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interaction  [79].  Johansson  et  al.  [41]  identifed  additional  benefts  
to  using  asynchronous  text,  such  as  the  situational  convenience  
it  afords  and  the  ability  for  physicians  to  review  patient  fles  as  
needed.  

Asynchronous  interactions  also  come  with  their  own  detriments,  
the  foremost  being  the  lack  of  immediate  feedback  for  both  physi-
cians  and  patients  [44].  Another  consequence  to  asynchronous  
texting  observed  by  Johansson  et  al.  [41]  is  that  some  physicians  
were  found  to  be  contacting  diferent  patients  at  the  same  time,  
a  dangerous  behavior  that  can  potentially  impact  the  quality  of  
patient  care.  Finally,  asynchronous  consultations  complicate  the  
billing  process  for  many  physicians  since  consultations  have  ill-
defned  start  and  end  times  [30,  34].  

2.2.2  Synchronous  Text.  Synchronous  text-based  consultations  re-
fer  to  the  use  of  platforms  like  live  messaging  services  and  mobile  
chat  applications  that  require  patients  and  physicians  to  be  present  
at  the  same  time  to  engage  in  a  sustained  dialogue  [31,  35].  Ac-
cording  to  literature  related  to  linguistics  and  computer-mediated  
communication,  these  platforms  ofer  users  instant  feedback  and  
sustained  dialogue  that  would  be  similar  to  what  would  be  expe-
rienced  during  face-to-face  conversations  [46,  73].  Ku  et  al.  [50]  
elaborate  that  synchronous  interactions  are  often  preferred  over  
asynchronous  counterparts  because  they  can  be  more  personal  and  
direct.  These  benefts  have  made  synchronous  text-based  platforms  
popular  outside  of  clinical  applications,  particularly  in  education  
and  the  service  industry  [42,  55,  80].  

Although  synchronous  text-based  platforms  are  becoming  in-
creasingly  popular  for  virtual  care,  their  utility  in  this  space  has  
been  explored  to  a  lesser  degree.  Most  related  works  originate  from  
the  mental  health  domain,  where  such  platforms  have  been  used  
for  counselling  and  patient  assessment  [17,  22,  24,  57].  For  instance,  
Hoermann  et  al.  [36]  found  synchronous  text-based  consultations  
to  be  comparable  to  face-to-face  and  phone-call  interactions  with  
respect  to  mitigating  mental  health  concerns  like  anxiety,  eating  
disorders,  and  addiction.  Investigations  outside  of  mental  health  
contexts  are  less  prevalent  in  the  literature.  One  of  the  exceptions  
is  the  work  by  Grainger  et  al.  [31],  who  studied  the  impact  of  a  live  
discussion  board  designed  to  facilitate  discussions  about  arthritis  
between  healthcare  providers  and  patients.  The  authors  found  that  
this  format  was  efective  at  reaching  a  large  audience  and  giving  
patients  the  chance  to  seek  timely  help  in  a  reliable  manner.  

In  light  of  the  literature  in  this  space,  little  is  known  about  the  
opportunities  and  obstacles  that  physicians  face  as  they  leverage  
synchronous  text-based  platforms  in  a  primary  care  setting,  espe-
cially  when  the  physicians  are  not  previously  familiar  with  the  
patient’s  medical  history.  Our  work  seeks  to  fll  this  gap  through  
a  qualitative  analysis  of  physician’s  messages  and  actions  as  they  
engage  in  the  consultation  process.  

3  METHODS  
In  this  section,  we  describe  the  study  that  we  conducted  to  simulate  
remote  consultation  scenarios  and  to  elicit  feedback  from  physi-
cians.  The  study  protocol  was  approved  by  the  Research  Ethics  
Board  at  University  of  Toronto  under  Protocol  #41033.  

3.1  Participants  
Through  connections  with  the  Department  of  Family  &  Commu-
nity  Medicine  at  the  University  of  Toronto  &  McMaster  University,  
we  used  word-of-mouth  and  convenience  sampling  to  recruit  8  
family  physicians.  The  inclusion  criteria  for  this  study  was  that  
participants  were  expected  to  have  at  least  two  years  of  practising  
experience  and  a  valid  license  registered  with  the  College  of  Physi-
cians  and  Surgeons  of  Ontario.  The  demographic  information  of  the  
physicians  is  reported  in  Table  1.  The  cohort  included  three  males  
and  fve  females  under  the  age  of  45.  The  participants  came  from  
multiple  institutions  and  had  varied  clinical  backgrounds,  ranging  
from  family  heath  organizations  and  private  clinics  to  teaching  
hospitals.  All  of  the  physicians  utilized  electronic  health  records  in  
their  day-to-day  work,  and  the  majority  had  previous  experience  
using  an  online  platform  to  communicate  with  patients.  

3.2  Medical  Scenarios  
We  turned  to  the  literature  to  inform  the  construction  of  the  medical  
scenarios  we  would  use  in  our  study.  Based  on  research  fndings  
by  Ekman  et  al.  [26],  we  selected  urinary  tract  infections  (UTI)  
and  mental  health  concerns  as  the  two  topics  for  our  scenarios  
since  they  varied  in  their  prevalence  within  virtual  care.  We  also  
selected  these  topics  because  they  varied  in  diagnostic  complexity  
and  sensitivity;  we  anticipated  that  the  UTI  scenario  would  relate  
to  physical  symptoms  that  physicians  could  readily  probe,  while  we  
expected  the  anxiety  scenario  to  be  more  circuitous.  To  generate  
the  scenarios,  we  frst  crafted  fctitious  patient  profles  in  collabo-
ration  with  a  practicing  physician  in  family  medicine  who  was  a  
member  of  the  research  team.  We  then  drew  upon  our  collective  
experiences  and  training  in  human-centered  design  to  generate  the  
scenarios,  while  the  physician  ensured  that  the  materials  would  be  
sufciently  detailed  for  a  standard  clinical  encounter.  The  scenarios  
are  summarized  below:  

•  Urinary  tract  infection  (UTI)  scenario:  Marilyn  Kim,  a  
woman  in  her  late  thirties,  is  experiencing  discomfort  when  
she  urinates.  She  also  feels  an  increased  need  to  urinate  
despite  not  increasing  her  liquid  consumption.  She  is  a  busy  
businesswoman  who  consumes  lots  of  cofee  to  stay  awake  
throughout  the  day.  She  was  a  heavy  smoker  in  the  past,  but  
she  quit  after  her  mother  passed  away  from  a  heart  attack  
15  years  ago.  

•  Anxiety  scenario:  Taylor  Thompson,  a  young  woman  in  
her  early  twenties,  is  having  trouble  sleeping.  She  has  never  
been  formally  diagnosed  with  anxiety,  but  she  has  had  related  
issues  in  the  past  and  there  is  a  history  of  clinical  anxiety  
among  the  other  women  in  her  family.  She  has  been  actively  
searching  for  a  full-time  job  for  the  past  six  months  since  her  
current  part-time  role  ends  soon.  She  has  submitted  dozens  
of  applications  for  various  openings,  but  she  has  yet  to  hear  
back  from  anyone.  

3.3  Procedure  
We  hired  two  standardized  patients  (SPs)  from  the  University’s  
Department  of  Medicine  to  serve  as  conversational  partners  for  the  
physicians  in  our  study.  SPs  are  often  used  in  healthcare  education  
and  academic  research  to  take  on  the  characteristics  of  real  patients  



           

ID  Gender  Age  Clinical  Background  Virtual  Care  Experience  
Range  

      
years  old  

      
works  at  a  

      
family  health  organization  

        
boards  and  chat-based  systems  

 P2 Male  25–34  
years  old  

3  years  in  
works  in  a  

clinical  practice  
private  clinic  

currently  N/A  

 P3 Male  35–44  
years  old  

10  years  
works  at  

in  clinical  practice,  currently  
a  family  health  organization  

Previous  experience  with  video  calls  

 P4 Female  25–34  
years  old  

5  years  in  
works  at  a  

clinical  practice,  currently  
family  health  organization  

Previous  experience  with  video  calls  

 P5 Female  35–44  
years  old  

11  years  
works  at  

in  clinical  practice,  currently  
a  family  health  organization  

Previous  experience  with  web-based  dash-
boards,  chat-based  systems,  and  video  calls  

 P6 Female  25–34  
years  old  

3  years  in  
works  at  a  

clinical  practice,  currently  
family  health  organization  

N/A  

 P7 Female  25–34  
years  old  

10  years  
works  at  

in  clinical  practice,  currently  
a  family  health  organization  

Previous  experience  with  web-based  dash-
boards,  chat-based  systems,  and  video  calls  

 P8 Female  25–34  
years  old  

2  years  in  clinical  practice,  
medical  school  instructor  

currently  a  Previous  experience  with  video  calls  

P1 Male 35–44 8 years in clinical practice, currently Previous experience with web-based dash-

Table  1:  The  demographics  of  the  physicians  who  participated  in  our  study.  
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so  that  physicians  can  practice  or  demonstrate  their  communication  
skills  in  a  repeatable  environment  [4,  7,  51].  Both  of  the  SPs  in  our  
study  were  female;  one  was  in  her  late  twenties  and  had  four  years  
of  experience,  while  the  other  was  in  her  early  thirties  and  had  
eight  years  of  experience.  The  SPs  were  simultaneously  trained  
to  carry  out  both  scenarios  so  that  one  could  act  as  the  backup  
for  the  other  in  case  of  a  scheduling  issue  or  emergency.  During  
the  two-hour  training  session,  the  SPs  were  told  to  act  as  if  they  
were  new  patients  visiting  a  walk-in  clinic  for  the  frst  time.  They  
were  further  instructed  to  behave  in  a  “shy  manner”  —  not  being  
immediately  forthcoming  with  some  information,  but  eventually  
answering  all  questions  whenever  the  physician  pushed  further.  
These  instructions  allowed  the  physicians  to  lead  the  conversation,  
which  is  typical  of  most  patient-physician  encounters  [72].  The  
SPs  were  also  told  that  they  could  make  up  their  own  answers  
whenever  they  were  asked  about  a  detail  that  was  not  specifed  in  
our  scenarios.  

We used Slack6      (shown  in  Fig.  1)  as  the  interface  for  hosting  
conversations  between  SPs  and  physicians.  Although  there  are  an  
increasing  number  of  platforms  specifcally  designed  for  this  pur-
pose,  Slack  shares  their  core  functionality  without  including  any  
idiosyncratic  features  that  may  have  infuenced  our  fndings.  We  
also  opted  Slack  over  such  platforms  because  it  did  not  require  
physicians  to  be  pre-enrolled  in  a  physician  network.  All  partici-
pants  were  given  a  unique  profle  with  a  pseudonym  to  maintain  
their  privacy.  During  the  simulated  consultations,  physicians  shared  
their  screen  with  the  researchers  over  the  videoconferencing  plat-
form 7  Zoom   so  that  the  researchers  could  observe  their  interactions  
with  Slack.  The  same  Zoom  call  was  used  for  post-session  inter-
views.  The  sessions  were  recorded  with  explicit  consent  from  the  
physicians  so  that  they  could  be  further  analyzed  afterwards.  

6https://slack.com/
7https://zoom.us/  

Prior  to  each  session,  we  asked  the  physicians  to  complete  a  
survey  that  contained  ten  questions  to  get  an  understanding  of  
their  demographics,  background,  and  experience  with  virtual  care.  
We  then  gave  them  a  short  introduction  on  the  goals  of  the  scenarios.  
The  physicians  were  asked  to  imagine  that  they  work  at  a  walk-in  
clinic  that  often  sees  new  patients,  meaning  that  they  were  expected  
to  treat  the  SPs  as  real  patients  being  enrolled  into  their  clinic  
without  any  prior  information.  They  were  also  told  to  imagine  that  
they  would  have  the  opportunity  to  follow-up  on  the  conversations  
with  in-person  visits,  reducing  the  need  to  reach  a  fnal  diagnosis  
during  the  encounter.  The  physicians  were  allotted  as  much  time  
that  they  felt  would  be  needed  for  each  conversation  but  were  
instructed  to  aim  for  an  encounter  that  they  deemed  to  be  “clinically  
reasonable”.  Before  proceeding  to  the  simulated  consultations,  we  
gave  them  a  brief  tutorial  on  how  to  use  the  various  software  
platforms  for  the  purposes  of  the  study;  in  particular,  we  had  a  
brief  conversation  with  them  over  Slack  to  illustrate  the  platform’s  
functionalities  and  resolve  any  issues.  

Each  physician  engaged  in  both  the  UTI  and  anxiety  scenarios  
with  a  break  in  between,  and  the  presentation  order  of  the  scenarios  
was  counterbalanced  to  minimize  bias.  The  same  SP  acted  out  both  
scenarios  for  a  given  physician  for  scheduling  reasons.  After  going  
through  both  scenarios,  the  physicians  engaged  in  a  semi-structured  
interview  to  gather  feedback  on  their  overall  experience  and  to  
follow-up  on  any  interesting  observations  that  were  noted  during  
the  encounters.  During  the  semi-structured  interview,  we  asked  
physicians  about  their  initial  approach  to  the  two  scenarios  and  
how  they  adjusted  their  approach  over  time.  We  also  inquired  about  
how  their  experience  compared  to  what  they  typically  encounter  in  
alternative  formats,  namely  face-to-face  appointments,  phone  calls,  
and  video  calls.  The  entire  study  lasted  60–90  minutes  per  physician,  
with  about  two-thirds  being  dedicated  to  the  consultation  scenarios  
and  the  rest  to  the  post-study  interview.  The  physicians  were  paid  
$120  for  their  time,  which  was  commensurate  with  their  hourly  

https://slack.com/
https://zoom.us/
https://7https://zoom.us
https://6https://slack.com
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Figure  1:  A  screenshot  of  the  Slack  interface  that  physicians  used  during  our  study.  The  SPs  were  given  a  fctitious  name,  while  
the  physicians  were  given  unique  identifers  to  separate  conversations  for  data  analysis.  

pay rate. After the physicians left, we conducted a short debriefng 
session with the SPs to contextualize the physicians’ comments and 
to lend their own perspective on the session; however, these sessions 
were not conducted as formal interviews since the focus of our work 
is on the experiences of physicians during these interactions. 

3.4  Analysis  
The  main  sources  of  data  that  we  collected  were  (1)  the  conversa-
tion  logs  stored  on  Slack,  (2)  the  video  recordings  of  the  physicians’  
screens  captured  over  Zoom,  and  (3)  the  transcripts  from  the  semi-
structured  interviews  with  physicians.  The  logs  were  qualitatively  
analyzed  using  methods  of  grounded  theory  [81].  Two  researchers  
went  through  one  round  of  open  coding  and  two  rounds  of  axial  
coding  to  understand  the  types  of  messages  that  were  sent  and  
the  overall  structure  of  the  conversation  [1,  87].  Three  categories  
of  physician-initiated  messages  were  identifed  through  this  pro-
cess:  questions,  explanations,  and  expressions  of  empathy.  The  
researchers  assigned  the  codes  independently  to  all  the  messages  
sent  by  physicians,  achieving  an  inter-rater  reliability  score  of  0.98.  
The  screen  capture  data  was  reviewed  whenever  a  conversation  log  
required  further  context  or  the  research  observer  had  noted  inter-
esting  behaviors  during  the  study  itself.  The  interview  transcripts  
were  also  analyzed  by  the  same  two  researchers  through  methods  
of  grounded  theory  coding  to  support  the  observations  from  the  
other  data  sources.  

3.5  Positionality  
One of the authors is a practicing family physician with industry 
experience in building technology for healthcare. The rest of the 
authors are human-computer interaction researchers who often 
work at the intersection of computer science and healthcare. With 

the exception of one author based in India, the rest of the authors 
and physicians who participated in our research are based in a sin-
gle major metropolitan area in North America. While virtual care is 
becoming increasingly common worldwide [6, 9, 23, 47], text-based 
consultation is even more accessible to populations with limited 
resources due to its lower technology requirements compared to 
phone and video calls. Diferent countries and cultures often have 
their own norms for patient-physician interactions [74], digital 
interactions [70], and communication in general [59], so the gener-
alizability of our fndings with respect to these dimensions should 
be explored further. Similar considerations could also be raised 
regarding the age and training of the physicians who participated 
on our study. 

3.6  Limitations  
Although clinical consultations involve multiple stakeholders, our 
work focuses on the experiences of physician because they are the 
ones who drive the consultation process [72]. As such, we leveraged 
SPs so that we could compare and contrast physicians’ interactions 
across unique performances of the same scenario without worry-
ing about the disclosure of sensitive health information. Had we 
engaged with real patients, the variability in their personality and 
behavior would have had signifcant impact on our fndings. We 
also had concerns that there would be selection bias in terms of the 
patients that would willingly consent to participating in research 
where every part of their consultation would be analyzed. Since the 
SPs were trained to carry out scenarios in a semi-scripted manner, 
we recognize that they are not representative of real patients and 
therefore limit our commentary on their experiences. 

Regarding our choice for using Slack, we acknowledge that there 
may be platforms or software plug-ins with functionality designed 



           

                      
                      

Scenario 
Duration 
(minutes) 

Conversation Turns Words Typed 
Physicians SPs Both Physicians SPs Both 

UTI 12.5 ± 3.3 23.0 ± 8.6 20.5 ± 5.5 43.5 ± 13.8 298.8 ± 135.5 100.4 ± 49.5 399.1 ± 180.9 
Anxiety 20.5 ± 4.75 29.0 ± 7.2 33.3 ± 5.6 62.25 ± 11.1 460.0 ± 101.3 225.9 ± 76.4 685.4 ± 135.3 

 
 
 

    
      

Table  2:  The  average  and  standard  deviation  of  various  metrics  for  the  length  of  the  conversations  that  occurred  during  our  
study:  duration,  conversation  turn  count,  and  word  count.  The  metrics  are  split  according  to  the  two  scenario  topics  and  the  
role  of  the  conversation  partners.  
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to address some of the challenges identifed in our work, but in 
such cases, our fndings still highlight the importance of those fea-
tures. Slack also has its own set of features that are not commonly 
included in other platforms, such as message threading and book-
marking. However, physicians did not use these capabilities during 
our study. Regarding the scenarios we generated, we selected two 
scenarios that we anticipated would elicit varied interactions from 
physicians and SPs, and we also crafted personas that would lead 
to a reasonable amount of conversation without being unrealistic. 
Nevertheless, these scenarios do not represent the full spectrum 
of medical concerns or patient personalities that physicians may 
encounter over a synchronous text-based platform, so future work 
may be needed to expand our fndings. 

4  RESULTS  
In  this  section,  we  frst  provide  an  overview  of  the  conversation  
structure  and  fow.  We  then  examine  temporal  and  feedback-related  
constraints  that  physicians  perceived  while  using  the  synchronous  
text-based  platform.  We  conclude  by  describing  the  unique  oppor-
tunities  aforded  by  the  platform.  

4.1  Consultation  Structure  and  Flow  
4.1.1  Conversation  Statistics.  Table  2  summarizes  the  duration  and  
length  of  the  conversations  that  took  place  during  our  study.  The  
average  duration  of  each  conversation  was  16.5±6.9  minutes  across  
both  scenarios,  with  conversations  in  the  anxiety  scenario  taking  
longer  than  those  in  the  UTI  scenario.  The  physicians  were  re-
sponsible  for  51.7%  of  the  conversational  turns  in  the  UTI  scenario  
and  52.7%  of  the  conversational  turns  in  the  anxiety  scenario.  Fur-
thermore,  the  physicians  typed  signifcantly  more  words  than  the  
SPs.  The  diference  in  the  number  of  words  typed  by  the  physi-
cians  and  SPs  was  statistically  signifcant  according  to  a  pairwise  
t-test  (�  «  .01)  in  both  the  scenarios,  but  the  same  could  not  be  
said  for  the  diference  in  conversational  turns.  Still,  these  metrics  
suggest  that  physicians  were  generally  responsible  for  steering  the  
conversations.  

4.1.2  Overall  Consultation  Structure.  As  mentioned  earlier,  three  
categories  of  messages  were  uncovered  as  we  analyzed  the  con-
versations:  questions,  explanations,  and  expressions  of  empathy.  
Example  messages  from  each  category  are  provided  in  Table  3,  
and  Fig.  2  illustrates  how  messages  from  these  categories  were  
interspersed  chronologically  during  each  consultation  session.  We  
found  that  most  conversations  began  with  physicians  expressing  
empathy  through  friendly  small  talk  to  introduce  themselves  and  
understand  the  concerns  the  SP  was  presenting.  This  was  often  

followed                      
toms  and  medical  background.  The  questioning  generally  started  
broadly  with  open-ended  questions  and  eventually  switched  to  
closed-ended  questions.  

Once  the  physicians  had  a  clearer  picture  of  the  SP’s  underlying  
issues  during  the  information  gathering  phase,  they  sent  a  series  of  
messages  to  explain  the  potential  diagnoses  and  treatment  plans.  
Finally,  the  conversations  usually  concluded  with  more  casual  small  
talk  and  expressions  of  empathy.  

4.1.3  Information  Gathering  Process.  P1  provided  a  detailed  sum-
mary  of  how  they  typically  gather  information  during  their  face-
to-face  patient  consultations:  

(1)  They  frst  use  the  OPQRST  (onset,  provokes  or  palliates,  qual-
ity,  radiates,  severity,  time)  mnemonic  that  is  often  taught  in  
medical  schools  to  query  the  patient  about  their  presenting  
illness  and  symptoms  [63].  

(2)  After  forming  a  general  understanding  of  the  patient’s  chief  
complaints,  they  switch  to  questions  that  are  more  relevant  
to  the  diagnosis  and  treatment  plan.  In  their  own  words,  
Then  there’s  kind  of  a  set  of  questions  that  are  related  
to  what  I’m  thinking  about  for  the  diagnosis,  or  maybe  
treatment  or  management  that  are  maybe  a  little  bit  dif-
ferent.  . . .  and may  or may not inform the diagnosis and  
formulating  the  management  plan.  [P1,  interview]  

(3)  To  conclude  the  consultation,  they  often  ask  questions  that  
may  not  be  directly  related  to  the  patient’s  chief  complaints  
but  may  still  yield  important  information.  These  are  often  
related  to  the  patient’s  medical  background,  such  as  their  
social,  medication,  and  family  medical  history.  

The  rest  of  the  physicians  in  our  study  also  approached  the  consul-
tations  with  a  predetermined  plan  in  mind.  

That  being  said,  we  saw  that  the  physicians  often  catered  the  
structure  of  their  consultations  to  the  patient’s  chief  complaint.  In  
the  UTI  scenario  of  our  study,  almost  all  the  physicians  followed  
the  linear  structure  describe  by  P1  since  they  were  quickly  able  to  
identify  the  line  of  questioning  that  was  required:  

So  for  something  like  a  UTI,  it’s  very  straightforward.  
. . .  [I  would  ask  things]  like  “What  type  of  symptoms  
do  you  have?”,  “What  is  your  sexual  history?”,  and  “Are  
we  looking  at  possible  STIs  on  top  of  UTI?”,  and  “Did  
they  get  a  urine  sample?”  [P6,  interview]  

In  the  anxiety  scenario,  on  the  other  hand,  most  physicians  felt  
that  they  required  more  follow-up  questions  to  get  the  information  
they  needed  to  progress  the  conversation  forward.  The  conversation  
structure  was  much  less  linear,  with  physicians  alternating  between  
questions  about  the  SP’s  presenting  illness  and  medical  background.  

by a series of questions to better understand the SP’s symp-
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(a)  UTI  scenario  

(b)  Anxiety  scenario  

Figure  2:  Timelines  showing  the  kinds  of  messages  that  were  exchanged  between  physicians  and  SPs  during  our  study.  Each  
shape  along  the  timelines  indicates  when  a  message  was  sent.  Vertically  aligned  shapes  are  used  to  indicate  messages  that  
included  multiple  codes,  with  the  ordering  of  codes  going  from  bottom  to  top.  

Some  felt  that  this  was  necessary  since  the  SP’s  medical  background  means  that  this  may  be  a  more  difcult  case  to  deal  
could  have  been  a  factor  infuencing  their  mental  health  situation:  with.  [P6,  interview]  

So  if  they’re  coming  in  for  mental  health,  I  think  it’s  
actually  quite  important  for  me  to  know  their  family  4.1.4  Finer  Paterns  Within  the  Consultation.  Close  examination  of  
medical  history.  .  .  .  That  gives  me  kind  of  a  landscape  Fig.  2  reveals  fner  patterns  in  the  conversations.  Many  questions  
of  whether  I  am  looking  at  someone  who  likely  has  a  were  often  preceded  or  followed  by  expressions  of  empathy  to  
familial  mental  health  concern,  which  often,  you  know,  either  acknowledge  the  SP’s  input  or  to  transition  into  a  diferent  



           

Table  3:  The  categories  of  messages,  along  with  a  description  and  examples,  that  were  uncovered  during  the  open  coding  
analysis  of  the  consultations  conducted  during  our  study.  

 Category  Description  Examples 

 Question 
 Questions  that  were  asked  about 
 symptoms,  medical  background, 

 requests  to  clarify  or  confrm  SP 

 the  SP’s  current 
 or  social  background; 

 responses 

 Can  you 
 symptoms? 

 tell  me  more  about  the 

 Any  ongoing  health  conditions, 
 major  illnesses/surgeries  in 

 or 
 the 

 past? 
 Can  you  explain  this  a  bit  more? 

 Explanation 
 Explanations  of  medical  terms,  diagnosis,  and 

 treatment  plans;  statements  foreshadowing  future 
 questions 

 It’ll  be  important  to 
 these  things  in  mind 

 discuss  more  later. 

 keep 
 and 

 some 
 we 

 of 
 can 

 It  sounds  like  you  might  have  a 
 urinary  tract  infection,  which  is 

 something  we  can  address  to  make  you 
 feel  better. 

 The  treatment  is  antibiotics -  I 
 will  prescribe  macrobid  100mg  twice 

 a  day  for  5-7  days. 

 Empathy 
 Statements  of  empathy  that 

 compassion,  or  friendliness 
 convey  acknowledgement,  Hi  [patient  name], 

 [doctor’s  name].  What 
 with  today? 

 I 
 can 

 am 
 I 

 doctor 
 help  you 

 Sorry  to  hear  about  the  symptoms. 
 Not  to  worry,  glad  we  got  everything 

 cleared  up! 
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set  of  question  topics.  The  following  excerpts  from  consultation  
text  highlight  this  pattern:  

You  said  that  your  anxiety  is  worse.  So  you  
have  had  anxiety  in  the  past?  But  it  was  
manageable?  [P3  in  response  to  SP2,  conversation  
transcript]  

Aside  from  the  burning  pain,  do  you  have  any  
other  symptoms?  [P4  in  response  to  SP1,  conversa-
tion  transcript]  

The  physicians  also  used  expressions  of  empathy  paired  with  ex-
planations  as  a  means  of  describing  their  thought  process  before  
the  next  question.  For  example,  

Okay  I  see.  Sometimes  when  people  are  feeling  
overwhelmed  and  anxious,  they  sometimes  don’t  
want  to  be  here  any  more  or  think  of  hurting  
themselves.  Is  that  something  you  have  thought  
about?  [P7  in  response  to  SP2,  conversation  tran-
script]  

The  information  gathering  phase  of  the  consultations  had  its  
own  set  of  patterns  across  physicians.  P7  reported  that  starting  
with  open-ended  questions  gives  patients  the  time  to  formulate  
their  thoughts  as  they  become  more  acclimated  to  the  conversation.  
P6  stated  that  open-ended  questions  are  helpful  for  eliciting  more  
information  from  patients  with  subjective  or  nebulous  concerns  
(e.g.,  mental  health  or  back  pain),  whereas  more  straightforward  
situations  like  the  UTI  scenario  are  much  more  efcient  when  they  
start  with  closed-ended  questions.  The  physicians  also  indicated  

that  the  decision  of  whether  to  start  with  open- or  closed-ended  
questions  depended  upon  the  patient’s  personality:  

If  they  are  not  giving  me  a  lot  of  detail  with  the  open-
ended  questions,  that  was  when  I  started  to  go  more  into  
closed-ended  questions.  [P7,  interview]  

4.2  Temporal  Constraints  
4.2.1  Perceived  Challenges.  Many  physicians  commented  on  how  
consultations  over  the  text-based  platform  felt  longer  relative  to  
their  face-to-face  experiences.  Contrary  to  these  sentiments,  the  
actual  time  it  took  for  physicians  to  complete  our  simulated  en-
counters  was  not  remarkably  diferent  from  the  average  time  that  
they  reported  taking  for  their  in-person  appointments.  We  found  
that  the  average  consultation  duration  during  our  study  was  16.5  
minutes,  whereas  the  physicians  reported  their  average  consulta-
tion  in  clinic  to  typically  be  around  15  minutes.  However,  we  stop  
short  of  drawing  strong  conclusions  from  this  observation  since  the  
scenarios  were  simulated  and  the  experience  was  novel  for  many  
of  our  participants.  

The  physicians  attributed  the  perceived  protraction  of  the  con-
sultation  to  the  time  spent  typing  out  their  messages.  Typing  was  
viewed  to  be  a  slower  form  of  communication  compared  to  speak-
ing:  

Collecting  the  information  through  text  is  just  agoniz-
ingly  slow,  to  be  honest.  [P4,  interview]  

It  defnitely  takes  a  lot  more  time  to  type  versus  when  I  
talk.  [P6,  interview]  
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Despite  having  a  synchronous  consultation  in  which  both  individ-
uals  were  on  their  computers  at  the  same  time,  the  pace  of  the  
consultation  did  not  feel  comparable  to  verbal  conversations:  

You’re  both  logged  on  at  the  same  time,  but  I  guess  
there’s  a  delay  in  like  the  typing  on  both  ends.  And  
yeah,  I  fnd  it  a  lot  slower  than  real  life.  [P7,  interview]  

The  physicians  also  attributed  the  protraction  of  the  encounter  
to  the  perceived  efort  required  to  appear  professional.  The  physi-
cians  often  considered  text-based  platforms  to  be  better  suited  for  
casual  conversations  where  shorthand  text  and  acronyms  are  more  
acceptable,  but  they  felt  compelled  to  use  more  formal  language.  
P7  commented  on  their  eforts  in  trying  to  balance  professionalism  
and  efciency:  

I’m  trying  to  do  it  that  way,  because  I  still  want  it  to  
look  professional,  so  I  don’t  want  to  use  text  speech  or  
like  cut  down  words.  I’d  want  to  still  like  type  things  
out  fully  and  make  it  look  formal,  but  that  takes  a  bit  
more  time.  [P7,  interview]  

The  physicians  also  explained  how  they  had  to  adjust  their  sentence  
structure  and  word  choice  to  be  diferent  from  how  they  would  talk  
with  their  colleagues  over  text  messaging.  P6  noted,  

We  just  kind  of  use  [text  messaging  platforms]  to  discuss  
amongst  colleagues  and  like  ask  each  other  questions,  
but  it  is  rarely  synchronous  and  the  expectations  are  
diferent.  [P6,  interview]  

When  we  analyzed  the  conversation  scripts,  we  found  very  few  
instances  of  shortened  or  abbreviated  words  that  were  common  
in  casual  conversation;  for  example,  the  shorthand  ‘ok’  was  often  
expanded  to  its  fuller  form  ‘okay’.  

4.2.2  Workaround:  Use  of  Succinct  and  Precise  Language.  Beyond  
using  more  formal  language  to  sound  professional,  we  also  found  
that  the  physicians  expended  signifcant  efort  making  their  mes-
sages  more  efcient  for  SPs  to  read,  interpret,  and  respond.  All  of  
the  physicians  had  instances  when  they  removed,  reworded,  and  
reorganized  messages  that  were  about  to  be  sent.  When  asked  about  
this  behavior,  many  spoke  to  the  expectation  that  written  messages  
should  be  more  precise  and  succinct.  P5  claimed  that  they  specif-
cally  reworded  many  of  their  messages  to  be  yes-no  questions  so  
that  it  would  be  easier  for  SP  to  respond  to  them.  Although  the  
physicians  did  not  consider  this  adjustment  to  be  difcult,  it  was  a  
new  experience  that  imposed  a  higher  degree  of  mental  efort.  A  
quote  from  P8  highlights  this  well:  

Sometimes,  because  you’re  typing  and  it’s  much  slower  
to  type  than  to  speak,  I  feel  like  I  have  to  think  of  ways  
to  make  my  questions  more  precise.  As  an  example,  
when  I  talked  about  CBT,  I  realized  as  I  was  typing,  
I  didn’t  actually  explain  what  it  was.  So  then  I  had  
to  say,  “Brackets,  Cognitive  Behavioural  Therapy”.  Be-
cause  every  word  you’re  typing,  you  think  about,  “Does  
the  patient  understand  that  word?”,  and  that’s  a  bit  
more  mental  efort.  Whereas  when  you’re  talking,  you  
can  clarify  things  easier  and  you  can  see  their  facial  
reactions  if  they  don’t  understand  something.  [P8,  in-
terview]  
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Another  potential  beneft  that  physicians  anticipated  from  the  
use  of  succinct  language  was  the  fact  that  patients  may  be  dissuaded  
from  going  on  tangents,  which  are  fairly  common  in  clinical  practice.  
As  explained  by  P4,  

The  other  thing  is,  like  patients  really  like  to  waste  your  
time  a  lot  by  their  own  agenda,  which  is  harder  for  them  
to  do  in  text  because  it  takes  longer.  [P4,  interview]  

The  combination  of  streamlined  questioning  by  physicians  and  
barriers  to  long  digressions  by  SPs  made  the  overall  consultation  
more  efcient  in  terms  of  the  amount  of  text  that  was  exchanged.  

4.2.3  Workaround:  Action  Multiplexing.  Another  time-saving  workaround  
we  observed  from  physicians  was  the  act  of  multiplexing.  We  found  
that  when  physicians  were  waiting  for  SPs  to  respond  to  their  
questions,  they  would  often  begin  preparing  their  next  question  in  
Slack’s  text  entry  panel  to  save  time.  P7  stated,  

I’m  mindful  that  it  takes  time  to  type,  so  if  I’ve  already  
written  it  down,  then  it’s  easier  to  send  it  and  move  
things  along.  [P7,  interview]  

Multiplexing  during  in-person  clinic  encounters  was  already  a  fa-
miliar  practice  for  the  physicians  in  our  study.  As  P4  explains,  

A  lot  of  us  in  the  clinic  room,  we  multitask.  Like  typ-
ically  as  someone’s  talking  to  me,  I  am  typing  up  the  
note;  not  only  am  I  documenting,  but  I’m  organizing  
my  thoughts  while  they’re  talking.  [P4,  interview]  

However,  extra  efort  was  required  to  multiplex  over  the  text-based  
platform.  In  the  event  that  the  SP  gave  a  response  to  the  physician’s  
previous  question  that  was  unexpected  or  otherwise  deviated  the  
direction  of  the  conversation,  the  physician  often  stored  the  ques-
tion  they  were  crafting  elsewhere  (e.g.,  via  copy-and-paste)  and  
addressed  the  SP’s  message  before  returning  to  their  original  line  
of  thinking.  

4.2.4  Workaround:  Double-barreled  Qestions.  One  surprising  ob-
servation  was  the  frequent  use  of  double-barreled  questions  —  sin-
gle  messages  containing  multiple  questions  or  topics.  Out  of  the  299  
physician-initiated  messages  containing  questions  that  were  sent  
during  the  study,  we  found  that  75  (25.1%)  were  double-barreled.  In  
fact,  all  of  the  physicians  had  at  least  one  double-barreled  question  
during  their  consultations  with  the  SPs.  Fig.  3  provides  instances  
when  a  physician  asked  multiple  questions  at  once  versus  separat-
ing  them  into  independent  messages.  In  a  debriefng  session  with  
the  SPs,  both  of  them  expressed  feeling  lost  and  confused  at  times  
when  they  were  asked  double-barreled  questions:  

It  was  a  little  overwhelming  responding  to  all  those  
diferent  points.  [SP1,  debrief]  
I  think  I  might  have  missed  a  few  points  because  I  didn’t  
know  which  part  to  respond  to.  My  eyes  usually  gravi-
tate  to  the  last  thing.  [SP2,  debrief]  

When  we  asked  physicians  to  refect  on  their  use  of  double-
barreled  questions,  some  were  surprised  that  they  had  used  them  
in  the  frst  place  and  believed  that  it  was  not  something  they  would  
do  normally  with  patients  in  person:  

I  try  not  to  do  the  double  question.  Because  I  know  that  
only  one  of  them  gets  answered.  And  it  gets  missed.  And  
then  I  missed  that  information,  too.  [P7,  interview]  
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(a)  An  example  of  a  double-barreled  question  by  P6.  (b)  An  example  of  separated  questions  by  P8.  

Figure  3:  Conversation  excerpts  illustrating  double-barreled  and  separated  questions.  

Physicians like P5 hypothesized that they instinctively used double-
barreled questions to save time as it allowed them to gather more 
information at once. In fact, P3 suggested that asking multiple 
questions at the same time might even make it easier for patients 
to respond to certain questions in the text-based platform: 

Now, when [multiple questions are sent] on text, it might 
be easier because the patient can read the whole mes-
sage multiple times and respond, but bullet points are 
probably more appropriate here. [P3, interview] 

4.3  Feedback  Constraints  
4.3.1 Perceived Challenges. We found that the text modality ex-
cluded many of the communication cues physicians use to under-
stand and diagnose a patient. This issue was especially prominent 
in the anxiety scenario because physicians often rely on visual cues 
like facial expressions and body language to assess patients’ mood 
and mindset. 

For mental health, it’s a challenge, because a lot of it is 
the visual of seeing the patient because you can gauge 
how severe things are. Whereas on text, it’s just . . . you 
don’t know. Because if they look really bad, you’d be 
more concerned about things such as suicide, or maybe 
they’re not being truthful to you. So that part is a big 
issue. [P3, interview] 

As highlighted in the previous quote, non-verbal cues were not 
only important to the physicians for understanding the severity of 
the issues but also for assessing the veracity of the exchange itself. 
These concerns were raised both with respect to the authenticity of 
the responses and the patient themselves. P8 described this matter 
as follows: 

I’m not sure, like, is this the actual patient, or is it some-
body else typing for them? Sometimes that can happen 
too, when you can’t actually see the patient. If someone 
doesn’t have health insurance and they ask a family 
member to use their health card. . . . You don’t really see 
the patient. You don’t really know them, and so it’s a 
bit harder. [P8, interview] 

The lack of audio cues like tone and intonation also made it more 
difcult for the physicians and patients to understand one another. 
P1 refected, 

It’s hard to get any infection or understanding of prosody 
to be able to understand how someone’s feeling. You 
know, are they feeling a little anxious or a lot anxious? 
Sometimes we can infer that from how they are talk-
ing about things, how they are pausing to talk about 
things, if they are feeling reluctant, or overall how they 
sound. That is all very challenging through text. [P1, 
interview] 

Conversely, the absence of non-verbal cues impacted how the physi-
cians demonstrated active listening and gave feedback to the SPs. 
Several physicians mentioned that they would often nod or utter 
small afrmations such as ‘mhm’ or ‘uh-uh’ during their face-to-
face conversations with patients. These actions were often instinc-
tive and required nominal mental efort. However, it was more 
challenging to replicate these forms of acknowledgment through 
text without sounding colloquial. 

I don’t want to type “mhm” out in text like I’d say in 
real life because that would not look professional. [P7, 
interview] 

4.3.2 Workaround: Indications of Typing. While the physicians 
multiplexed their actions, they adjusted their behavior based on 
the visual indicator provided by Slack showing that the conversa-
tional partner is typing. More specifcally, some physicians stopped 
crafting their next message when they saw the indicator to avoid 
stressing the SP and to emulate active listening. P3 described their 
thought process as follows, 

Sometimes you need to give [the patient] time to respond 
because it’s hard for them. But at the same time, you 
want to make sure they’re not like having a crisis. It’s 
not mechanic . . . but I think I generally wait two to 
three minutes max to separate things. It just takes some 
time to process and to share. [P3, interview] 

We noticed that physicians sometimes struggled to balance giving 
the SPs the space to write while making sure the conversation was 
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Figure  4:  A  conversation  excerpt  from  P5  illustrating  how  
typing  out  a  summary  led  them  to  infer  additional  informa-
tion  about  the  SP.  

fowing. For example, when P1 sent out a message and did not see 
the indicator that the SP was typing, they said aloud, 

Are they there? . . . Oh yes, they are just taking some 
time to respond. [P1, interview] 

Some physicians also took note of the fact that the typing indicator 
was being displayed on both sides of the conversation. P6 worried 
that the SP was using the indicator to gauge how attentive they 
were being in the conversation: 

One thing with that is, the other person can see you 
typing something, which may look like you’re not really 
paying attention to what they are about to say. I don’t 
want to give that impression. [P6, interview] 

4.3.3 Workaround: Encouraging More Typing From Patients. The 
lack of verbal cues required more follow-up and creative ways to 
keep the conversation going, so the physicians stated that they 
asked more questions than usual as a means of getting the SPs 
to provide more information. They often did this by asking open-
ended questions such as “Can you tell me more about this?” 
or “In your own words, how would you describe what you’re 
feeling?”. P7 explained that open-ended questions allow patients 
to temporarily take the lead with the conversation, and once there 
is enough information for them to work with, they would follow 
with closed-ended questions to get more precise details. 

However, the physicians recommended against probing deeper 
without considering the patient’s chief complaints, mental state, or 
the potential risks involved. This became apparent in our anxiety 
scenario, which led P4 to explain that consultations involving the 
risk of committing bodily harm were “awkward” and inefective to 
have through text. 

4.3.4 Workaround: Acknowledging Efort and Emotions. To demon-
strate empathy and active listening, physicians compensated for 
the lack of non-verbal feedback by explicitly typing phrases of ac-
knowledgment. In analyzing the conversation scripts, we noticed 
that these phrases took three diferent forms: 

(1) Short afrmations: The physicians frequently used short 
phrases like “I see”, “understood”, and “this is helpful” 
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throughout the conversation to acknowledge that they had 
read and understood the information provided by the SPs. 
As P7 describes, 
So if I didn’t say "I see" or "okay" but then go straight 
into my next question, it would just be like, I didn’t really 
absorb what the patient just told me. I would hope that the 
patient would think that I’m actually listening to what 
they’re saying. [P7, interview] 

We also noticed that these phrases were often paired with 
follow-up questions to continue the fow of the conversa-
tion. For example, P1 pushed a conversation along using the 
following message: 
OK. No worries. The concern regarding your 
anxiety, has it been something that you have 
previously discussed with your old family doctor? [P1 
in response to SP2, conversation transcript] 

When asked about these short phrases of acknowledgement, 
P7 replied, 
I think these are phrases that I use in real life. I kind of 
felt like it was the same things that I would say, I was just 
writing down. [P7, interview] 

Although the word choice was similar to what they would 
say during in-person consultations, many physicians felt 
they were compelled to use these phrases more frequently 
on the text-based platform. 

(2) Long summaries: The physicians also used longer expres-
sions of acknowledgement to summarize the information 
they had gathered up until that point. For example, P6 said 
the following to the SP during the anxiety scenario: 
So from what I have heard so far, it seems 
like you’ve had a long history of on-and-off 
anxiety that you have self-managed until now. 
Due to recent work situation, this anxiety has 
gotten worse and you would like some help for 
that. [P6 in response to SP2, conversation transcript] 

In some cases, the physicians repeated what was said by the 
SPs in an attempt to infer or deduce further information. As 
shown by the conversation snippet in Fig. 4, P5 inferred that 
the SP had hyperthyroidism when the medication levothy-
roxine was mentioned, so they followed-up by asking the SP 
about any other medical conditions they were experiencing. 

(3) Expressions of compassion: The physicians often attempted 
to convey empathy when the SPs shared sensitive informa-
tion. These acknowledgements were often used at the begin-
ning of the consultations when the SPs mentioned why they 
were seeking medical help, taking the form of statements 
like “I am sorry to hear about that” or “That sounds 
very stressful”. Similarly, condolences were often given 
when the SPs brought up past issues in their medical or fam-
ily history (e.g., knee pain, death of a close family member), 
even when the issues were seemingly unrelated to the their 
immediate concerns. Although most physicians felt that it 
was natural to express compassion during patient consulta-
tions, they found it difcult to convey such emotions over 
text. For instance, P2 noted that conveying empathy through 
text felt “robotic and “less efcient”. 
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4.4  Unique  Afordances  of  Text-Based  Modality  
Despite the aforementioned constraints, the physicians were gen-
erally optimistic about the potential of synchronous text-based 
consultations to better support remote patient care. Provided that 
they would be adequately compensated for their time consulting 
with patients, physicians like P5 expressed the following sentiment: 

I would be okay with it, because it’s actually more time-
saving [for patients] than seeing doctors in person, book-
ing an appointment, and all that. [P5, interview] 

Physicians also surfaced positive afordances specifc to text-based 
platforms, which we summarize below. 

4.4.1 Potential for Incorporating Standardized Qestionnaires. On a 
few occasions, physicians searched online for relevant standardized 
questionnaire in their browser so that they could copy-and-paste the 
questions into Slack. There were other instances when physicians 
lamented not considering this practice: 

Like in the questionnaire it can be more structured, so 
you can group similar questions together. Whereas when 
you’re just doing this, I was all over the place. . . . Actu-
ally, I forgot to ask whether he is using cocaine and how 
often he uses marijuana. Whereas in a questionnaire, 
it’s like, you’ve had time to perfect the questionnaire. 
So it, it won’t miss anything. You’ll probably get too 
much information, if anything, when you have to review 
it. [P5, interview] 

When asked about their typical consultation workfow, six of the 
physicians mentioned the use of standardized questionnaires like 
the PHQ-9 for depression screening. The physicians explained that 
they often use questionnaires to provide a logical structure to their 
information gathering process so that their notes can easily be in-
corporated into an electronic medical record system. They also saw 
questionnaires as a means of ensuring that they would not forget to 
ask an important question. Perhaps most importantly, physicians 
valued questionnaires because they removed the cognitive load 
required to formulate and articulate questions. As P2 explains, 

But I think like a bunch of that stuf I was rhyming of, 
should be collected in a template or a questionnaire like, 
“Do you drink?”, “Do you smoke?”, “Do you do drugs?”, 
“What’s your past medical history”, etc. All that there’s 
no beneft to me asking that question. [P2, interview] 

While questionnaires are commonly used in clinical practice, 
they are not without their limitations. Most notably, the physicians 
often pointed out that questionnaires can be rigid. P7 mentioned 
that they sometimes make slight modifcations to questionnaire 
content based on the personality or health status of the patient. 
Responses from patients can lead to deviations: 

But the negative is that in this case, I might ask a ques-
tion where the patient says something, and that may 
lead me to a diferent direction, which the questionnaire 
won’t be able to do. [P5, interview] 

The use of standardized questionnaires in the text-based platform 
also came with its own challenges. As shown in Fig. 5, there was a 
situation when P8 tried to integrate a standard anxiety question-
naire into their line of questioning. However, the SP did not realize 
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that  the  physician  was  asking  questions  directly  taken  from  a  for-
mal  assessment.  Instead  of  selecting  an  answer  out  of  the  set  of  
options  included  with  each  question,  the  SP  simply  gave  free-form  
answers  as  they  saw  ft.  It  was  not  until  P8  explicitly  mentioned  
that  the  questions  were  taken  from  a  standardized  questionnaire  
that  the  SP  began  to  frame  their  responses  around  the  provided  
options.  

4.4.2  Supporting  Reflection  and  Review.  Although  the  physicians  
often  felt  that  they  were  wasting  time  typing  and  waiting  on  the  
responses  from  the  SPs,  they  acknowledged  that  these  moments  
allowed  them  to  pause  and  refect  on  the  right  words  to  use.  From  
our  observations,  physicians  spent  up  to  85  seconds  during  each  
conversation  revising  their  messages  before  sending  them  out.  This  
afordance  was  both  foreign  and  appreciated  by  many  physicians,  
as  highlighted  in  P2’s  comment:  

Sometimes,  doctors  will  say  things  and  they’ll  stop  them-
selves,  but  when  typing,  they  have  time  to  think  about  
it.  So  there’s  going  to  be  a  lot  more  like  manicured  re-
sponses.  [P2,  interview]  

The  pauses  in  the  consultation  also  enabled  the  physicians  to  scroll  
through  the  conversation  history.  Doing  so  allowed  them  to  review  
the  SPs’  responses  and  to  remind  themselves  of  the  questions  they  
had  already  asked,  which  was  especially  helpful  since  the  physicians  
were  often  multiplexing.  P5  said,  

I  am  just  looking  to  see  what  I  had  already  asked.  Be-
cause  basically,  I  fnd  my  mind  to  work  at  a  mile  a  
minute.  And  sometimes,  like,  especially  if  I’m  writing,  I  
can  actually  see  the  questions  I’ve  done.  [P5,  interview]  

When  the  fow  of  the  conversation  was  non-linear,  the  ability  to  
review  messages  was  even  more  benefcial.  As  mentioned  earlier,  
physicians  commented  on  how  patients  can  get  easily  side-tracked  
from  the  conversation  structure  the  physicians  had  in  mind.  The  
additional  efort  required  to  type  made  tangents  less  common  on  
the  text-based  platform.  When  they  did  happen,  the  physicians  
believed  that  it  was  their  responsibility  to  steer  the  conversation  
back  on  track:  

So  I’ll  look  at  that  as  a  prompt,  “I  already  double-checked  
this”  or  “I’ve  asked  this  already”  .  .  .  because  in  the  fow  
of  conversation,  I  could  have  miss  that,  because  I’m  fol-
lowing  what  they’re  saying.  The  interface  allows  me  to  
check  what’s  already  been  said  or  if  I  need  to  expand  
on  anything.  [P7,  interview]  

Physicians  anticipated  that  patients  would  also  beneft  from  
the  ability  to  reference  the  conversation  history.  Just  as  how  they  
refected  back  to  earlier  parts  of  the  consultation  to  remind  them-
selves  of  what  had  been  said,  they  expected  that  SPs  were  doing  
the  same  when  refecting  on  whether  or  not  they  had  answered  
all  of  the  physician’s  questions.  The  physicians  suspected  this  was  
a  particularly  useful  afordance  given  their  subconscious  use  of  
double-barreled  questions  during  our  study.  Although  P5  empha-
sized  that  they  did  not  ask  such  questions  in-person  or  over  the  
phone,  they  expected  that  patients  would  be  able  to  tease  apart  
the  requests  and  answer  them  individually  by  referring  back  to  
previous  messages.  
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Figure  5:  A  conversation  excerpt  between  P8  and  SP2  illustrating  confusion  over  the  use  of  questions  from  a  standardized  
questionnaire.  

4.4.3  Supporting  Privacy  During  Sensitive  Conversations.  While  the  
lack  of  audio  and  video  feedback  made  it  difcult  for  physicians  
to  pick  up  on  the  non-verbal  cues  they  often  leverage  during  in-
person  consultations,  they  hypothesized  that  the  ability  for  patients  
to  “hide  behind  their  keyboard”  would  make  them  feel  more  free  
to  discuss  sensitive  topics  at  their  discretion.  P7  suggested  that  text  
may  be  a  better  modality  for  supporting  patients  than  phone  or  
video  calls  since  it  removes  identifers  like  the  patient’s  face  or  voice  
that  would  otherwise  tie  the  patient’s  concerns  to  their  identity.  

I  know  for  some  people,  the  anonymity  helps  provide  
cover  and  they  are  more  comfortable.  That’s  where  text-
messaging  could  have  an  advantage  over  verbal  dia-
logues.  [P7,  interview]  

The  utility  of  privacy  is  not  unique  to  virtual  health  and  text-based  
platforms.  P4  recounted  a  related  strategy  they  often  use  in  their  
practice  to  allow  patients  to  express  their  concerns  outside  of  face-
to-face  consultations:  

I  can  say,  for  my  male  patients  with  erectile  dysfunction,  
it’s  an  incredibly  common  issue,  but  extremely  uncom-
fortable  for  men  to  talk  about.  They’ll  book  a  physical  
(consultation),  and  they’ll  say  “I’m  tired”  when  they  
come  in,  but  what  they  really  want  to  talk  about  is  
a  prescription  for  Viagra.  I’ll  try  to  get  through  ques-
tions  best  I  can,  but  if  they’re  just  like  a  clam  shell,  I’ll  
say,  “Look,  I’m  gonna  send  you  this  survey  with  some  
questions  to  take  home”.  [P4,  interview]  

P4  later  elaborated  that  forms  and  surveys  create  an  opportunity  
for  patients  to  comfortably  respond  to  questions  while  alleviating  
some  of  the  perceived  stigma  that  worried  patients.  

5  DISCUSSION  
In  this  section,  we  frst  summarize  the  key  fndings  of  our  work  and  
discuss  their  applicability  across  situations.  We  then  suggest  op-
portunities  for  future  text-based  consultation  platforms  to  address  
some  of  the  challenges  that  were  identifed  by  our  work.  

5.1  Key  Findings  
Since the structure      of  the  conversations  in  our  study  were  simi-
lar  to  how  physicians  conduct  their  in-person  consultations,  the  
physicians  in  our  study  generally  felt  that  they  would  be  able  to  
provide  comparable  quality  in  care  using  synchronous  text-based  
platforms.  As  refected  by  the  logical  fow  of  the  conversations,  the  
physicians  did  their  best  to  apply  the  strategies  that  they  usually  
employ  in  their  clinical  practice.  However,  limited  time  with  pa-
tients  is  often  a  chief  complaint  by  physicians  when  it  comes  to  
scafolding  relationships  [90],  and  the  physicians  in  our  study  wor-
ried  that  they  were  being  even  less  efcient  with  their  time  while  
using  the  text-based  platform  since  they  had  to  type  and  wait  for  
responses.  Literature  has  shown  that  although  people  can  both  read  
and  listen  to  information  at  roughly  the  same  rate  [27,  66],  typing  
is  nearly  three  times  slower  than  speaking  [21,  32].  Therefore,  the  
inefciency  perceived  by  our  physicians  aligns  with  the  research  
community’s  understanding  of  communication  in  other  contexts.  
We  found  that  physicians  were  able  to  adapt  to  the  perceived  inef-
ciency  of  text-based  messaging  by  asking  double-barreled  questions,  
multiplexing  their  actions,  and  communicating  with  more  precise  
and  succinct  language.  The  slower  nature  of  text  communication  
also  infuenced  the  physicians  to  be  more  thorough  and  precise  
with  their  messages,  a  fnding  that  is  supported  by  prior  work  in  
cognitive  psychology  [75].  

The  physicians  also  struggled  with  the  inability  to  have  physical  
interactions  with  the  SPs.  Prior  work  has  noted  that  virtual  care  
precludes  many  forms  of  physical  examination  [5,  16],  but  our  
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work highlights additional constraints in synchronous text-based 
consultation that may not be as salient in phone or video calls. 
Physicians often rely on tonal infection, facial expressions, and 
body language to understand a patient’s personality and medical 
state. The lack of these non-verbal cues during synchronous text-
based conversations limited the expressiveness that both physicians 
and SPs were able to convey [68, 69, 84]. The physicians and SPs 
also lacked the means to demonstrate active listening, such as 
face scrunching to indicate confusion or vocal fllers like ‘hmm’ 
or ‘yeah’. The physicians were quick to adapt to the text-based 
platform, encouraging longer responses from patients using explicit 
expressions of acknowledgement. 

Finally, our fndings highlighted unique opportunities provided 
by text-based platforms to make clinical consultations more ef-
cient and fruitful. We saw that physicians borrowed questions from 
standardized questionnaires that they would normally use in their 
practice to facilitate data collection. The slower pace of the conver-
sation also provided both the physicians and SPs additional time 
to refect back on the conversation history, as we observed several 
instances of physicians scrolling up to review previous messages 
or to relocate their initial line of questioning before being carried 
of on a tangent. Finally, the physicians commented on how the 
lack of video or voice could make patients feel more comfortable 
disclosing sensitive information about their health. 

5.2  Applicability  of  Medical  Text-based  
Platforms  Across  Situations  

We elicited our fndings based on two semi-structured scenarios: 
one involving a patient with a urinary tract infection (UTI) and 
another one involving a patient with anxiety issues. We also used 
two SPs who were instructed to act as patients who were initially 
apprehensive to give information but eventually willing to answer 
questions. Imposing these constraints on our study design enabled 
us to compare how diferent physicians approached the same situa-
tion without too many experimental variables, but we recognize 
that doing so may have also narrowed the potential scope of our 
fndings. We highlight a few important dimensions for how syn-
chronous text-based messaging would be best suited for physician’s 
day-to-day practice below: 

5.2.1 Medical Concerns. Supporting the fndings by Ekman et al. 
[26], the UTI case was generally viewed as being more appropriate 
for text-based platforms compared to the anxiety scenario. This 
is because the physicians were generally supportive of using text-
based platforms for medical concerns that were more straightfor-
ward to diagnose. Other linear tasks like prescription renewals and 
laboratory test requisitions were viewed as equally appropriate for 
similar reasons. Complex and convoluted medical scenarios, partic-
ularly with new patients, were perceived to be less favorable for 
text-based platforms. For example, a new patient with an extended 
medical history and several co-existing issues may have difculties 
covering all of their concerns without signifcant typing efort, so 
it may be best to redirect these patients to another platform that 
ensures that all of their needs can be accommodated. This senti-
ment was shared by some physicians regarding the anxiety scenario 
of our study, during which they felt that they needed more time 
to interact with the SP. Perhaps more importantly, the physicians 

Li et al. 

noted that they would feel more comfortable speaking with patients 
face-to-face when there are serious concerns of self-harm as those 
would need to be addressed before identifying a treatment plan. 

5.2.2 Patient Demography. Many of the physicians posited that 
texting would be particularly appealing for younger individuals. 
This hypothesis is well supported by the literature, as texting has 
been shown to be popular amongst those who have grown up with 
smartphones and social media [19]. Furthermore, texting has also 
been used as a medium for clinical intervention among adoles-
cents [67]. The physicians also suggested that familiar patients 
with recurrent meetings would be more receptive to text-based 
interactions provided that their medical needs could be addressed 
remotely. As demonstrated by Kelley et al. [44], patients with peri-
odic meetings through text eventually build a rapport with their 
physician, making subsequent consultations easier. 

5.2.3 Patient Environment. Many physicians praised the fact that 
virtual care platforms have given them the ability to reach patients 
who are too busy or too far away from their clinic. Although phone 
and video calls have afordances that the physicians in our study 
missed, they recognized that there can be situations when a person 
is unable to engage through such modalities. For example, a patient 
may be in a noisy environment where they cannot hear the conver-
sation, or they may be in a quiet room where they do not want to 
disturb others. Even though it still takes cognitive efort to engage 
in a conversation over text, patient can easily take breaks or move 
around if they need to relocate before continuing the conversation. 

5.3  Future  Directions  for  Text-Based  
Consultation  Platforms  

Our fndings elicited many design recommendations and opportu-
nities for future text-based consultation platforms. 

5.3.1 Supporting Routine Procedures. Healthcare delivery is most 
efective when it is personalized to the patient, but physicians of-
ten base their process on a standard procedure. Examples of these 
procedures included the OPQRST mnemonic [63] for gathering 
information about the patient’s chief complaints and standardized 
questionnaires designed for clinical screening. The physicians ap-
preciated the ability to deviate from procedures as needed, but the 
fexibility also led to inefciency. With standardized questionnaires, 
for example, the physicians had to either copy-and-paste questions 
or type the questions out themselves in the interface. This process 
was not only mundane for physicians, but also confusing for the pa-
tients as they were not always aware of why the line of questioning 
had suddenly become more formal. 

Automating the entire consultation process is likely to be unreal-
istic, but using the mixed-initiative principles described by Horvitz 
[38], we believe that text-based platforms can facilitate the routine 
components of the process. Future designs could either suggest 
or auto-complete commonly used phrases and questions, but the 
timeliness and relevance of these suggestion requires further inves-
tigation. Platforms could also allow physicians to upload a database 
of standardized questionnaires ahead of time so that they can be 
launched as a subroutine on command. Moving a step further, plat-
forms could automatically suggest appropriate questionnaires when 
relevant subjects are detected during conversation. Regardless of 



               

        
        

         
         
           

          
         

           
         

           
         

            
        

           
          

         
          

          
            
         
          
 

          
           

           
            

            
          
         
          
           
          
          

           
         

          
        

          
       

           
      

          
           

    

Supporting Clinical Consultations in Synchronous Text-based Platforms 

how  the  subroutine  is  initiated,  it  should  be  clear  to  the  patient  that  
the  line  of  questioning  has  changed,  and  the  interface  should  pro-
vide  additional  guidance  on  the  kinds  of  answers  that  are  expected.  

5.3.2  Conveying  Active  Listening.  Active  listening  is  an  impor-
tant  skill  for  medical  professionals  to  demonstrate  in  clinical  prac-
tice  [69].  Medical  schools  have  dedicated  programs  for  training  
physicians  to  be  efective  active  listeners  [43,  64].  However,  these  
programs  have  historically  been  catered  to  in-person  consultations,  
and  we  found  that  the  physicians  in  our  study  had  difculties  adapt-
ing  best  practices  to  the  virtual  context.  In  particular,  the  physicians  
often  remarked  on  how  they  had  to  make  an  explicit  efort  to  convey  
active  listening.  Many  achieved  this  by  inserting  phrases  and  mes-
sages  to  acknowledge  what  the  SP  had  said,  while  others  stopped  
typing  when  they  saw  that  the  SP  was  typing  on  the  interface.  

Existing  messaging  platforms  like  Facebook  Messenger  and  What-
sApp  provide  visual  indicators  that  show  when  a  message  has  been  
received  and  read  during  a  conversation.  In  the  case  of  clinical  con-
sultations,  however,  it  may  be  equally  important  to  show  that  the  
user  is  contemplating  a  response  without  actually  typing.  This  fea-
ture  could  be  implemented  with  face-tracking  software  designed  to  
identify  when  the  user  is  facing  their  screen.  For  more  fne-grained  
information,  gaze  trackers  could  be  used  to  identify  when  the  user  
is  looking  at  the  chat  interface.  No  matter  the  underlying  technol-
ogy  being  used  to  track  the  user’s  attention,  such  designs  would  
need  to  accommodate  a  variety  of  expected  behaviors.  For  instance,  
platforms  should  not  display  information  that  would  lead  patients  
to  believe  that  physicians  are  being  inattentive  simply  because  
they  are  looking  at  a  diferent  interface  to  craft  their  next  set  of  
questions.  

5.3.3 Balancing Privacy, Trust, and Efective Communication. The 
design of future text-based consultation platforms should also ac-
count for the benefts of providing patients privacy without sacri-
fcing efective communication. The physicians in our study had 
varied opinions on the fact that the patients could “hide behind 
their keyboard”. On the one hand, they believed that perceived 
anonymity from the perspective of patients would inspire them 
to be more open with sharing sensitive information that could be 
crucial for the medical diagnosis. This observation aligns with litera-
ture that shows people are more open and expressive in anonymous 
online environments like chat rooms, therapy sessions, and chatbots 
[12, 45]. On the other hand, the physicians felt that giving patients 
complete anonymity could lead to inefective communication as 
they lacked the non-verbal cues that helped them deliver care. The 
physicians also suggested that unless they already knew the patient 
well, they would be suspicious about whether the conversational 
partner in the text-based platform was the patient they expected. 
These two issues are intertwined, as physicians can use non-verbal 
cues to further verify the identity of the patient and the information 
they are providing. Further research could explore how non-verbal 
cues could be better translated through platforms that only support 
text. 

One way of facilitating emotional expression in a private manner 
is through the use of emoticons. Prior literature has shown that 
emoticons can add a personable touch to messages [29] and convey 
empathy [53]. However, the physicians in our study did not use any 
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emoticons  —  even  common  ones  like  or  .  When  asked  about  
this,  physicians  reminded  us  of  their  desire  to  appear  professional  
and  worried  that  emoticons  would  detract  from  those  eforts.  This  
suggests  that  other  forms  of  conveying  empathy  and  concern  should  
be  explored.  Future  work  could  seek  out  a  subset  of  emoticons  
that  are  suitable  for  professional  use  or  even  propose  a  new  set  of  
emoticons  that  are  agreed  upon  by  both  patients  and  physicians  to  
be  appropriate  for  the  medical  context.  

5.3.4  Facilitating  Clarity.  One  more  way  that  mixed-initiative  prin-
ciples  [38]  could  be  applied  to  text-based  consultation  platforms  is  in  
the  handling  of  double-barreled  questions.  As  we  highlighted  in  the  
results,  the  SPs  were  sometimes  confused  when  physicians  asked  
several  questions  all  at  once,  but  the  physicians  subconsciously  
used  doubled-barreled  questions  in  an  attempt  to  help  the  SPs  bet-
ter  understand  the  aim  of  their  queries.  Whenever  a  physician  asks  
such  a  question,  platforms  could  initiate  a  warning  notifying  them  
that  such  questions  may  be  confusing  or  overwhelming  for  the  
patient.  Platforms  could  even  suggest  an  alternative  wording  of  the  
question  that  helps  the  clinician  split  the  questions  into  two  sepa-
rate  messages.  Regardless  of  the  solution,  physicians  should  have  
the  fnal  say  on  the  content  of  messages  that  are  sent  to  patients.  

5.3.5  Preventing  Physician  Burnout.  The  Maslach  Burnout  Inven-
tory  defnes  workplace  burnout  according  to  three  constructs:  (1)  
emotional  exhaustion,  (2)  depersonalization,  and  (3)  a  low  sense  
of  personal  accomplishment  [58].  Although  new  technologies  for  
clinical  workfows  are  often  designed  with  the  intention  of  mak-
ing  physicians’  work  more  efcient  and  reducing  burnout,  there  
is  always  the  possibility  that  they  can  do  the  exact  opposite  [62].  
Synchronous  text-based  consultation  platforms  are  already  being  
used  in  clinical  settings,  but  little  is  known  about  their  long-term  
impact  on  physicians.  To  address  this  gap  in  the  literature,  our  work  
identifes  pain  points  that  may  eventually  contribute  to  burnout,  
yet  future  work  is  needed  to  assess  the  magnitude  of  their  infuence  
over  time  as  physicians  become  more  accustomed  to  synchronous  
text-based  platforms  in  the  clinical  context.  

6  CONCLUSION  
In response to the rising use of synchronous text for virtual care, 
we investigated the extent to which physicians are able to lever-
age their training and experience from in-person consultations for 
this emergent modality. Although the physicians in our study felt 
that interacting with SPs over text was a laborious process, they 
tried to compensate by making their messages more succinct and 
their actions more efcient. Physicians also lamented the lack of 
non-verbal cues, but they were able to adapt by adding overt expres-
sions of empathy and active listening. These adaptations required 
additional efort on the part of the physicians, which highlights 
opportunities for researchers and designers to improve clinical con-
sultation workfows. We also uncovered features that are specifc to 
text-based platforms, creating further opportunities for innovative 
designs. We anticipate similar studies in the near future that focus 
on patients’ perspectives towards synchronous text-based consulta-
tion platforms, and when the fndings from such investigations are 
combined with our own, we look forward to seeing designs that 
better accommodate all stakeholders. 
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