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Abstract
Electronic health records (EHRs) allow for meaningful usage of healthcare data. Their adoption provides clinicians with a 
central location to access and share data, write notes, order labs and prescriptions, and bill for patient visits. However, as 
non-clinical requirements have increased, time spent using EHRs eclipsed time spent on direct patient care. Several solu-
tions have been proposed to minimize the time spent using EHRs, though each have limitations. Digital scribe technology 
uses voice-to-text software to convert ambient listening to meaningful medical notes and may eliminate the physical task of 
documentation, allowing physicians to spend less time on EHR engagement and more time with patients. However, adoption 
of digital scribe technology poses many barriers for physicians. In this study, we perform a scoping review of the literature to 
identify barriers to digital scribe implementation and provide solutions to address these barriers. We performed a literature 
review of digital scribe technology and voice-to-text conversion and information extraction as a scope for future research. 
Fifteen articles met inclusion criteria. Of the articles included, four were comparative studies, three were reviews, three were 
original investigations, two were perspective pieces, one was a cost-effectiveness study, one was a keynote address, and one 
was an observational study. The published articles on digital scribe technology and voice-to-text conversion highlight digi-
tal scribe technology as a solution to the inefficient interaction with EHRs. Benefits of digital scribe technologies included 
enhancing clinician ability to navigate charts, write notes, use decision support tools, and improve the quality of time spent 
with patients. Digital scribe technologies can improve clinic efficiency and increase patient access to care while simultane-
ously reducing physician burnout. Implementation barriers include upfront costs, integration with existing technology, and 
time-intensive training. Technological barriers include adaptability to linguistic differences, compatibility across different 
clinical encounters, and integration of medical jargon into the note. Broader risks include automation bias and risks to data 
privacy. Overcoming significant barriers to implementation will facilitate more widespread adoption.

Keywords  Digital scribe · Health information technology · Speech recognition software · Professional burnout · 
Documentation · Electronic health record

1  Introduction

As the inadequacies of paper medical charts became apparent, 
electronic health records (EHRs) began to revolutionize 
healthcare delivery [1]. They provided clinicians with decision 
support tools, allowed for data sharing between both providers 
and patients, and served as large repositories of healthcare 

data [2–4]. Despite their central role in reshaping modern 
healthcare, EHRs posed many problems for physicians. As 
documentation increased due to regulatory requirements, 
physicians found themselves spending more time charting 
than on clinical care; [4] for each hour they spent on direct 
patient care, they spent up to two hours on EHR-related tasks 
both during and outside of clinic hours [5]. They noted too 
many clicks per task, redundancy within the patient record, 
and excessive data entry for quality control, screening, and 
billing purposes [6], ultimately lowering the amount of 
time spent on direct patient care and subsequently affecting 
the quality of care delivered [3, 5, 7, 8]. Further, adoption 
of the EHR came with high upfront costs, resulted in loss 
of physician productivity due to adoption and training, and 
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increased physician turnover due to low satisfaction [8–10]. 
As the inefficiencies of the EHR became apparent, solutions 
including medical scribes were proposed.

Medical scribes alleviated the data entry burden that was 
placed on physicians with the emergence of EHRs and assisted 
with documentation, billing, data capture, and other tasks such 
as placing orders and pending medications, allowing physi-
cians to spend more time on clinical care [11]. While medical 
scribes improved physician workflow and maintained patient 
satisfaction, studies demonstrated many issues with their use 
including time-intensive training, high turnover rates, and 
costs of up to $50,000 per year depending on the scribe’s scope 
and employee classification [12–14]. Amid mounting pres-
sures to limit exposure and enforce social distancing during the 
COVID-19 pandemic, many medical scribes were transitioned 
to “telescribes,” paralleling the dramatic rise in virtual visits 
and telemedicine-based clinical encounters. To use telescribes, 
physicians use recording devices (which may included dedi-
cated hardware or the physician’s own mobile device) to cap-
ture audio during patient visits, which then gets transcribed 
later by a remote telescribe. While this solution enabled docu-
mentation to be completed remotely and limited the number 
of medical professionals in a patient room, its adoption also 
posed several drawbacks [15] such as a time lag between the 
patient visit and the note transcription. Therefore, physicians 
still had to complete some of the traditional documentation 
duties such as ordering medications, lab work, and/or imaging 
to ensure that patients were treated in a timely manner. Further, 
this time lag was not conducive to real time collaboration with 
the physician, preventing scribes from clarifying terminology, 
the location of lesions and pertinent exam findings, resulting 
in incomplete or even inaccurate clinical notes.

Fortunately, a recent development addresses the inef-
ficiencies of the EHR and their suboptimal solutions: the 
digital scribe – a novel piece of technology that uses voice-
to-text software, artificial intelligence, and machine learning 
to transform clinical interactions into meaningful medical 
notes through ambient listening and subsequent voice-to-
text conversion [16–18]. While digital scribe technology has 
the potential to once again revolutionize medical charting, 
order entry, and the physician–patient relationship, many 
barriers exist to its implementation. In this manuscript, we 
perform a scoping review of the literature to identify barri-
ers to digital scribe implementation and provide solutions 
to address these barriers.

2 � Methods

To investigate and assess the barriers to digital scribe 
implementation in healthcare, we conducted a scoping 
review based on the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses Extension for Scoping 

Reviews (Fig. 1) [20]. We searched Medline using the 
search terms "digital scribe", “e-scribe”, and “voice to text 
transcription” (October 2020). We also scanned reference 
lists of relevant publications for additional articles. The 
abstracts were read by the authors and articles that did 
not focus on digital scribe technology were excluded. The 
abstracts of the remaining papers were read for relevance. 
Non-English papers and abstracts lacking an accompany-
ing full text were excluded. Because of the rapidly evolv-
ing nature of this field, proceedings and perspective pieces 
were included. Two reviewers (SG and AF) independently 
screened all articles using inclusion and exclusion criteria.

3 � Results

Our search resulted in 52 non-duplicate results. After 
screening the titles and abstracts of these articles, we 
assessed 34 for eligibility. We included 15 papers in our 
analysis (Fig.  1, Supplementary Table  I). Of the arti-
cles included, four were comparative studies, three were 
reviews, three were original investigations, two were per-
spective pieces, one was a cost-effectiveness study, one 
was a keynote address, and one was an observational study.

One study captured the structure of a physician visit 
to determine digital scribe feasibility; [21] it found that 
patient visits were non-linear, posing difficulty for tradi-
tional voice-to-text technology to capture, analyze, and 
include only relevant information [21]. Six studies exam-
ined the intricacies of digital scribe technology and com-
pared different types of speech-to-text software [17, 18, 
22–25]. The types of voice-to-text methodologies included 
a Connectionist temporal Classification phenome-based 
model, a Listen Attend and Spell grapheme based model 
[17], natural language processing [22], concatenation 
and speech unit extraction [23], automated indexing [25], 
NOMINDEX [24], and VoiceReport™ [18]. Two studies 
evaluated the efficacy of voice recognition software and 
determined that summarization technology is feasible in 
non-linear settings, and that computer-based systems can 
be successfully used in clinical practice [29, 30]. Five 
studies detailed practicalities of digital scribe integration 
and its associated challenges; [16, 19, 26–28] two of these 
detailed how the current way of practicing medicine must 
change in order to work with digital scribe technology 
[16, 27], one detailed how implementation can be done 
in discreet steps allowing for physicians to train the digi-
tal scribe to ultimately work together [19], and two out-
lined details of implementation and potential barriers [26, 
28]. Finally, one study evaluated the cost effectiveness of 
implementing digital scribe technology into clinical prac-
tice [31].
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4 � Discussion

This scoping review provides an overview of the current util-
ity and feasibility of digital scribe technology and barriers to 
its implementation. Digital scribes have the potential to dis-
rupt the medical documentation market and address several 
underlying inefficiencies of the EHR. Through its novel tech-
nology, the digital scribe can transform physician–patient 
conversations into meaningful notes, significantly reducing 
the time spent charting and the need for additional care team 
members [14, 16].

4.1 � Utility of the digital scribe

As EHR-based administrative requirements have increased, 
patients have become concerned that physicians are spend-
ing less time with them and more time with their digital 
devices [32]. While completion of many administrative tasks 

ensures the delivery of high quality clinical care, research 
has shown that a physician’s interaction with the EHR 
during visits can leave patients feeling as if the visit was 
impersonal and formulaic [33, 34]. With the introduction of 
digital scribe technology, physicians can spend less patient 
visit time on the EHR and more time with their patients 
improving many aspects of the visit (Fig. 1). Importantly, 
digital scribe technology requires minimal training, and 
costs significantly less than traditional medical scribes and 
newer telescribes [35, 36]. Although this technology has 
yet to gain widespread traction in the healthcare field, it has 
been broadly adopted in the software field, and is a plausible 
tool that can reduce documentation time, eliminate the need 
for a medical scribe, and transform the physician–patient 
visit, allowing physicians to work at the top of their license 
while enhancing the patient experience [6, 16]. Furthermore, 
the digital scribe has the ability to address one of the root 
causes of physician burnout. Over the past several years, the 

Fig. 1   Inclusion Flowchart 
following the PRISMA-ScR 
statement
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EHR has been cited as a significant source of burnout, and 
thus a hurdle in achieving the quadruple aim of healthcare: 
[1] population health, [2] experience of care, [3] per capita 
costs, [4] provider satisfaction [14, 37]. Despite the intro-
duction of organization-directed solutions such as medical 
scribes and telescribes, studies continue to demonstrate that 
physicians experience burnout largely in part due to growing 
clinical and non-clinical (i.e. billing, quality control, screen-
ing) documentation requirements [6, 38]. By adopting digi-
tal scribe technology, a significant portion of physician-led 
documentation requirements may be eliminated, helping to 
reduce physician burnout driven by documentation and other 
EHR-based tasks.

4.2 � Barriers and solutions

Although the studies evaluated discuss how digital scribes 
appear to be powerful aides for EHR navigation and chart-
ing related inefficiencies, the digital scribe’s impact on the 
healthcare field remains to be fully captured, as this tech-
nology is still novel and its use emerging. There are several 
important barriers to consider for digital scribe implementa-
tion (Table 1). First, physicians must be trained on how to 
use digital scribe technology. This time intensive process 
may require clinic modifications (e.g. reduced patient cen-
sus, addition of trainees or superusers during initial imple-
mentation phases) or increased time spent outside of clinic 
hours learning how to use the technology, with or without 
compensation [27]. While the time spent learning how to 
interact with the digital scribe will be beneficial once per-
fected, learning how to use and incorporate a new technol-
ogy can be a significant undertaking – a familiar experi-
ence for physicians who practiced through periods of initial 
EHR adoption [39, 40]. Although long term benefits may be 

realized, short term digital scribe adoption-related burnout 
cannot be excluded. Digital scribe implementation must be 
rolled-out thoughtfully, with user preferences held in high 
regard. Further, super users, role-based training, and pro-
cess-based training can help ensure effective execution of 
digital scribe implementation [41].

Because physicians work in several fields with differ-
ent patient populations, the digital scribe must be trained 
to adapt to different languages, styles, accents, and visit 
types [19]. The software and algorithms underlying digi-
tal scribe technologies must also be trained to understand 
medical terminology and must formulate a comprehensive 
clinical encounter from a transcript in a way that accurately 
uses these words and phrases. This may prove to be dif-
ficult given the non-linear format of natural conversations 
and redundancy of conversations during a visit, as studies 
have shown that 80% of conversation capture is unnecessary 
for meaningful note generation [26]. Further, this task may 
require additional time-intensive editing by the clinician if 
the speech-to-text conversion is inaccurate due to deficien-
cies in the lexicon of the digital scribe [24, 30, 42].

Aside from the technical barriers to digital scribe 
implementation, there are both privacy and legal concerns 
(Table 1). Although digital scribes will be trained to accu-
rately document a clinical encounter, there is a risk that the 
scribe could incorrectly interpret part of the visit, warrant-
ing the need for preserving raw transcript files to ensure 
legal compliance [42]. Importantly, automation bias can 
also occur if clinicians rely exclusively on the technology 
and its suggestions, necessitating the use of checkpoints 
to ensure accurate digital scribe assistance [30]. Further, 
there is always a risk of a data breach, which could compro-
mise patient safety; care must be taken to ensure that digital 
scribe technology is adequately encrypted to prevent data 

Table 1   Barriers and Potential Solutions to Digital Scribe Implementation

Barriers to Digital Scribe Implementation: Potential Solutions:

Upfront costs • Staged furlough of medical scribes and/or telescribes
• Increased clinic efficiency may offset implementation costs within a short timeframe

Time-intensive training period for physicians with 
risk of digital scribe adoption-related burnout

• Vendor super user, role-based, and process-based training
• Financial compensation for training
• Reduced patient census and/or addition of additional trainees during implementation 

period
Linguistic variation and unique medical jargon use • Adaptability to linguistic differences

• Integration of medical jargon into the medical note
• Compatibility with different types of clinical encounters (e.g. health maintenance, proce-

dure, subspecialty visit)
Medicolegal compliance • Quality checks when utilizing digital scribe technology to ensure accuracy and reduce 

automation bias
• HIPAA-certified technology
• Protected database of raw files
• Adverse event reporting process

Interoperability with existing computer systems • Buy-in from EHR providers
• In house Help Desk training to address and rectify technological issues
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breaches and ensure HIPAA compliance. Interoperability 
with existing computer systems is also vital for the success 
of digital scribe technology. Without interoperability, the 
digital scribe will simply add an additional step to the physi-
cian’s charting duties, increasing inefficiencies. Therefore, 
there must be proof-of-concept and subsequent buy-in from 
major EHR providers – steps that could be time and cost 
intensive. If there is no buy-in from these organizations, the 
digital scribe’s utility is limited and may prevent its adoption 
entirely amongst the medical community.

5 � Strengths and limitations

The current work is the first review of available literature 
on the barriers to implementation of a digital scribe. While 
digital scribe development and implementation is still in its 
early stages, we believe our search strategy was compre-
hensive and captured current available literature detailing 
this novel technology. There are several limitations to this 
review. Given that this technology is novel, there are limited 
studies available for review. Further, many of the articles 
available are perspective pieces or theoretical in nature and 
therefore cannot provide significant quantitative data on the 
impact of digital scribes on clinical practice. The technol-
ogy is in its early stages in clinical practice, and therefore 
additional data must be collected prior to making signifi-
cant conclusions on the operational and financial utility of 
this technology. Further, the search was conducted using 
the English language and excludes all non-English articles.

6 � Future areas of research & projects 
in development

There are many areas for future research using this novel 
technology. Because the digital scribe listens and transcribes 
throughout the entire visit, it limits the potential for billing 
subjectivity–an issue that has been addressed in the literature 
[43]. By shifting billing responsibilities from physicians and 
their clinical staff to the digital scribe, there is less room for 
interpretation, and there could be differences in claims data 
that would be important to examine. Thus, it is essential to 
compare claims data before and after digital scribe introduc-
tion to determine how costs (to the patient, provider, and 
overall healthcare system) differ with the adoption of this 
novel technology.

Additionally, there is a limited peer-reviewed data with 
respect to use of digital scribe technology in clinical settings. 
While it has the ability to transform the physician visit, it 
must be studied further. Further analyses are warranted to 
determine if this technology can create significant opera-
tional changes within clinical practice settings and improve 

physician satisfaction. Several studies have demonstrated 
that while there are substantial upfront costs (technology, 
integration with EHR, lost revenue due to physician train-
ing) that come with digital scribe implementation, the cost 
savings that the technology provides are significant [30, 31]. 
Therefore, additional post-implementation analyses should 
be conducted to determine the time necessary for practices 
to recover their upfront implementation costs.

Multiple technology companies, including manufacturers 
of EHRs, currently have digital scribe products in develop-
ment and pilot studies have demonstrated accuracy in clini-
cal documentation, ease of integration into existing EHRs, 
and additional time available for physicians to spend with 
their patients [35, 44, 45]. This technology has the potential 
to transform the healthcare industry and rigorous studies 
are warranted to determine the validity of the software and 
its integration with the EHR itself. Seeing digital scribe 
technology used in conjunction with EHRs will not only 
prove that this technology can be the new gold standard of 
healthcare documentation but will also be critical for achiev-
ing interoperability. Although this technology is promising, 
limitations to widespread adoption exist. While patients and 
physicians can interact during a visit, there is relevant infor-
mation that is not explicitly vocalized during the visit (e.g., 
details of a recent hospital stay, messages sent through the 
patient portal, labs obtained at an outside location, etc.) and 
until this can be accurately integrated into patient notes, the 
capabilities of the digital scribe will remain limited.

7 � Conclusion

Digital scribe technologies have the ability to decrease the 
amount of time physicians spend on documentation and 
order-entry tasks, allowing for more time spent on direct 
patient care. By minimizing documentation, physicians can 
limit time spent during and outside of clinical encounters 
on the EHR, improving physician satisfaction [39]. How-
ever, there are several barriers to implementation including 
upfront costs, time-intensive training period for physicians, 
linguistic variations, medicolegal compliance, and interoper-
ability with existing computer systems. Thus, although the 
novel digital scribe technology boasts several benefits for 
patients, physicians, and the healthcare system overall, its 
barriers must be addressed in order to ensure efficient inte-
gration. Promoting future studies to capture the quantitative 
impacts of digital scribe implementation are necessary.
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