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The Use of Medical Scribes in Health Care Settings:
A Systematic Review and Future Directions

Cameron G. Shultz, PhD, MSW, and Heather L. Holmstrom, MD

Background: Electronic health records (EHRs) hold promise to improve productivity, quality, and out-
comes; however, using EHRs can be cumbersome, disruptive to workflow, and off-putting to patients
and clinicians. One proposed solution to this problem is the use of medical scribes. The purpose of this
systematic review is to summarize the literature investigating the effect of medical scribes on health
care productivity, quality, and outcomes. Implications for future research are discussed.

Methods: A keyword search of the Cochrane Library, OvidSP Medline database, and Embase database
from January 2000 through September 2014 was performed using the terms scribe or scribes in the
title or abstract. To ensure no potentially eligible articles were missed, a second search was done using
Google Scholar. English-language, peer-reviewed studies assessing the effect of medical scribes on
health care productivity, quality, and outcomes were retained. Identified studies were assessed and the

findings reported.

Results: Five studies were identified. Three studies assessed scribe use in an emergency department,
1 in a cardiology clinic, and 1 in a urology clinic. Two of 3 studies reported scribes had no effect on
patient satisfaction; 2 of 2 reported improved clinician satisfaction; 2 of 3 reported an increase in the
number of patients; 2 of 2 reported an increase in the number of relative value units per hour; 1 of 1
reported increased revenue; 3 of 4 reported improved time-related efficiencies; and 1 of 1 reported

improved patient-clinician interactions.

Conclusions: Available evidence suggests medical scribes may improve clinician satisfaction, produc-
tivity, time-related efficiencies, revenue, and patient—clinician interactions. Because the number of stud-
ies is small, and because each study suffered important limitations, confidence in the reliability of the
evidence is significantly constrained. Given the nascent state of the science, methodologically rigorous
and sufficiently powered studies are greatly needed. (J Am Board Fam Med 2015;28:371-381.)
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Electronic health records (EHRs) are frequently
recognized as a promising tool to help improve
health care quality, safety, outcomes, and produc-
tivity." In the United States (US), the Health
Information Technology for Economic and Clini-
cal Health Act of 2009 established incentive pro-
grams to promote meaningful use of EHRs within
primary care and other health care settings.* As of

This article was externally peer reviewed.

Submitted 5 August 2014; revised 6 November 2014; ac-
cepted 12 November 2014.

From the Department of Family Medicine, University of
Michigan, Ann Arbor.

Funding: none.

Conflict of interest: none declared.

Corresponding author: Cameron G. Shultz, PhD, MSW,
1018 Fuller St, Ann Arbor, MI 48104-1213 (E-mail:
cshultz@med.umich.edu).

2012, 72% of US office-based physicians described
using some type of EHR or electronic medical
record system: 40% described using a basic EHR
system, and 24% reported a fully functional sys-
tem.” Among US general, acute care hospitals in
2012, 27% reported using a basic EHR system and
17% reported a comprehensive system.® By 2019,
an estimated 80% of physicians in large group
practices, 65% in small group practices, and 66% of
all other specialists are expected to have achieved
meaningful use.”

Emerging evidence indicates there may be im-
portant advantages to EHR adoption, including
structural- and process-related benefits® and en-
hanced patient care.” Despite their promise to im-
prove clinic-related efficiencies, recent findings in-
dicate EHRs can, over the short-term, reduce
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productivity while at the same time add to ex-
penses.'® While productivity is likely to recover
after clinicians and support staff acclimate to the
system,'? clinician engagement and administrative
practice issues remain as commonly identified
problems."!

Many physicians describe challenges with the
current state of the technology: EHRs can be dif-
ficult to use, time consuming, inefficient, disruptive
to face-to-face encounters with patients, and a hin-
drance to the clinical documentation process.'*'*
These challenges may be especially pronounced
among those who lack support to help manage the
flow of information."® Difficulty associated with the
usability of EHRs remains an important source of
professional dissatisfaction; early adopters report
the technology can at times interfere with commu-
nication during visits and patient—clinician eye
contact.'>!* Evidence suggests some physicians us-
ing EHRs may also engage patients in fewer phy-
sician-initiated gaze patterns (signaling a lack of
attention toward the patient), and that EHR use
may contribute to a sense of separation among
some patients when the EHR monitor is kept away
from the patient’s view.'®'” In response to con-
cerns like these, a recently published primary care
consensus statement concluded that many EHR
systems need marked refinement to promote
greater patient engagement.'®

One proposed solution to improve patient en-
gagement and the flow of information while using
EHRs during the clinical encounter is the use of
medical scribes. While the roles of scribes can vary
based on the nuances of a given clinical setting, in
general scribes are personnel specifically hired to
chart patient-clinician encounters in real time,
from the beginning of the encounter to its end. As
defined by the Joint Commission:

A scribe is an unlicensed person hired to enter
information into the EHR or chart at the direction
of a physician or practitioner (Licensed Indepen-
dent Practitioner, Advanced Practice Registered
Nurse or Physician Assistant). It is the Joint Com-
mission’s stand that the scribe does not and may
not act independently but can document the pre-
viously determined physician’s or practitioner’s
dictation and/or activities."”

Many personnel types with different levels of
training can work as a medical scribe, including
nursing, medical students, or individuals whose
only medical training is limited to that of being a

scribe. Importantly, the identification of a person as
a scribe is not dependent on their training per se,
but the person’s predefined role. If a medical stu-
dent is learning note-taking skills by documenting
clinical encounters under the guidance of a physi-
cian in a student—preceptor relationship, then the
student in this case is not acting as a medical scribe.
If, however, a hired note taker also happens to be a
medical student, and the purpose of the student’s
role in the clinical setting is to document the clin-
ical encounter (and not to receive teaching or men-
toring), then the student in this case is a medical
scribe.

In some settings medical scribe services may be
contractually arranged with an independently op-
erated scribe company, whereas in other settings
scribes may be direct employees of the health sys-
tem or clinic. Likewise, the tasks performed by the
scribe can vary from setting to setting. In settings
with fully functional EHRs the scribe might ac-
tively participate in the clinical encounter, serving
as an interface between the EHR and the clinician;
for example, the scribe could communicate to the
clinician information generated by the EHR such
as automatic warnings, prompts, or reminders. In
other settings the scribes’ role could be essentially
invisible, where direct interactions with the clini-
cian or patient are kept to a minimum.

After the scribe’s documentation is complete,
the clinician must authenticate the scribe’s entry via
signing and dating/timing. The Joint Commission
does not support the use of scribes for entering
orders on behalf of the clinician, given the addi-
tional risk for error'; if, however, the person serv-
ing as a scribe also happens to be a licensed health
care professional, they could perform duties com-
mensurate with their licensure.

Although reports on the use of medical scribes
date back to the mid-1970s and early 1980s,%°** to
our knowledge a summary of the evidence on the
topic has never been published. The purpose of this
systematic review, therefore, is to summarize the
literature investigating the effect of medical scribes
on health care productivity, quality, and outcomes.

Methods

A keyword search of the Cochrane Library, OvidSP
Medline database, and Embase database from Jan-
uary 2000 through September 2014 was performed,
focusing on articles using scribe or scribes in the title
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or abstract. The cutoff date of January 2000 was
chosen based on the Institute of Medicine’s con-
clusion that the use of EHRs before this time was
uncommon.'?* After removing duplicative sources,
each remaining source was individually screened by
means of assessing the title, abstract, and/or the
original source document. The following exclusion
criteria were applied: publications not in English;
sources not focusing on the use of medical scribes
in the clinical setting (eg, biblical scribes); confer-
ence abstracts; and sources not investigating the
effect of medical scribes on health care productiv-
ity, quality, or outcomes (eg, narrative descriptions
of an existing medical scribe program, commentar-
ies).

To ensure capture of all potentially eligible
studies, we performed a second search using ad-
vanced search features in Google Scholar. While
the details of Google Scholar’s search algorithm are
proprietary and not known, the engine includes
“articles, theses, books, abstracts and court opin-
ions, from academic publishers, professional soci-
eties, on-line repositories, universities and other
web sites.””* The parameters for the advanced
Google Scholar search were English-language
sources, excluding patents and citations, posted
from January 2000 through September 2014 and
using scribe or scribes in the title. Each result was
individually screened by means of assessing the
title, abstract, and/or the original source document.
The following exclusion criteria were applied:
books; sources not focusing on the use of medical
scribes in the clinical setting; conference abstracts;
sources not investigating the effect of medical
scribes on health care productivity, quality, and/or
outcomes; and articles previously identified for in-
clusion from the database search (Cochrane Li-
brary, OvidSP Medline database, and Embase da-
tabase).

The list of references from each included
study was then reviewed to assess for potentially
eligible studies not otherwise captured. Likewise,
for each included study a forward publication
search was performed using the All Databases
engine via Thomson Reuters Web of Science
(http://apps.webotknowledge.com).

We evaluated the identified sources, and study
design, measures, outcomes, and limitations were
recorded. Any disagreements were negotiated until
100% consensus was achieved. Findings were sum-

marized, including recommendations for future re-
search.

Results

In total, 876 sources were identified: 5 from the
Cochrane Library, 94 from OvidSP Medline, 142
from Embase, and 635 from Google Scholar. As
shown in Figure 1, application of exclusion criteria
resulted in 5 studies for this review. Four studies
were identified using the database search? 2% and 1
through Google Scholar.”” No additional studies
were identified by searching the included studies’
reference lists or the forward publication search.

Overview

Table 1 summarizes each study’s setting and sam-
ple, design (including scribe type, when reported),
and measured outcomes. Three studies were non-
randomized, static group comparisons,”’ 2’ 1 was a
2-stage pretest/posttest design with a static group
comparison,”® and 1 was a simple pretest/posttest
design.?” Three studies measured scribe use in the
emergency department,””**?’ 1 in a cardiology
clinic,’” and 1 in a urology clinic.’® Each study
setting was affiliated with a larger academic health
center,>>?%?% health care organization,27 or com-
munity hospital.”®

Medical Scribes
Four of the 5 studies described the type of medical
scribes used in the research.”>~*® Scribe types varied
in terms of both training and employment relation-
ship with the clinical setting. In 2 studies the scribes
were students (premedical, prenursing, pre—physician
assistant, or first-year medical students).’**® In the
first, the nature of the employment relationship be-
tween the scribe and clinical setting was not clearly
specified. The study described a 2-week, nonstan-
dardized training period during which the scribe fa-
miliarized themselves with the urology practice site
and its documentation practices.”® In the second,
scribes were contracted through a professional scribe
service. Beyond the training offered by the profes-
sional scribe service and the scribes’ orientation to the
emergency department, no specific training informa-
tion was described.”®

Among the 2 studies not using students, 1 de-
scribed obtaining the scribes from a scribe training
program operated through the parent medical cen-
ter,”> and the other hired an experienced scribe
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Figure 1. Flow diagram of the search strategy used to identify literature investigating the effect of medical scribes

on health care productivity, quality, and outcomes. The database search queried the Cochrane Library, the OvidSP
Medline database, and the Embase database from January 2000 through September 2014 for articles using scribe
or scribes in the title or abstract. The Google Scholar search queried English-language sources (excluding patents
and citations) posted from January 2000 through September 2014 and using scribe or scribes in the title.
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through a professional corporation that provides
medical scribing services.”” Scribes trained by the
medical center met specific prerequisites, including
2 years’ clerical experience and familiarity with rel-
evant software packages; the program included 60
hours of training. The experienced scribe from the
medical scribing service had been a scribe for 6
years; this person received 3 hours of additional
training to learn the procedures and medical issues
specific to the cardiology practice site.?’

Duties performed by medical scribes in the 5
studies are delineated in Table 2. Four studies
reported scribes were assigned to work with a
single clinician within a given shift?>~*%; 1 study
reported scribes worked with multiple clinicians
within a designated area over the course of a
single shift.”” While the level of specificity in the
description of scribe duties varied from study to
study, each described the fundamental task of
providing documentation services. Two studies,
each investigating the use of scribes in an emer-
gency department setting, made specific refer-
ence to scribes not entering orders directly into
the medical record.”®*’

Additional
article to be
analyzed in the
review: 1

Outcomes

Outcomes associated with the 5 studies are sum-
marized in Table 3. Two of 3 studies reported
scribes had no effect on patient satisfaction; 2 of 2
reported improved clinician satisfaction; 2 of 3 re-
ported an increase in the number of patients; 2 of 2
reported an increase in the number of relative value
units (RVUs) per hour; 1 of 1 reported increased
revenue; 3 of 4 reported improved time-related
efficiencies; and 1 of 1 reported improved patient—
clinician interactions.

Patient Satisfaction

Three studies measured patient satisfaction,
with most measures not reaching the level of sta-
tistical significance. Only Bastani et al*® observed a
significant improvement, with the postscribe time
period rebounding to the level observed before
implementing the emergency department’s com-
puterized physician order entry system.

26-28

Clinician Satisfaction
Both studies assessing clinician satisfaction re-
ported scribe use had a positive impact.**** Com-
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Table 1. Characteristics of English-Language, Peer-Reviewed Studies Assessing the Effect of Medical Scribes on

Health Care Productivity, Quality, and Outcomes

Article Setting and Sample Study Design and Scribe Type Measured Outcomes
Arya et al®® e Emergency department within e Nonrandomized, static-group e RVU/hour
a single academic medical comparison study o Patients/hour
center e Matched design (shifts with and e Turnaround time to discharge
e 243 shifts without scribes) (minutes)
e 13 emergency physicians e Scribes: from preexisting program
e Data collected on all adult operated through the academic
(=21 years old) patient visits medical center
Koshy et al?® e Urology clinic within a single e Nonrandomized, static-group o Patient acceptance and

Bank et al?’

Bastani et al*®

Allen et al*’

academic medical center
e 5 urologists; residents
e 487 patient surveys
e 55 physician surveys

e Cardiology clinic within a
large, not-for-profit health
care organization

e 65 hours of clinic care on
both control and scribe days

e 4 cardiologists

e 130 clinic hours

¢ 339 patient visits

e Emergency department in a
suburban community hospital

e Patient encounters over the
11-month study, with
“washout” time between
groups

e Before CPOE, n = 10,578

e After CPOE and before
scribe, n = 11,729

o After scribe, n = 12,609

o Adult emergency department
within a single academic
medical center

e Patient encounters over the
23-month study, with
“washout” time between
groups

e 11-month periods before and
after scribe

e 18 residents

e 8 physician assistants

¢ 4 nurse practitioners

comparison study

Matched design (shifts with and
without scribes)

Scribes: premedical students or first-
year medical students

Nonrandomized, static-group
comparison study

Matched design (days with and
without scribes); patient visits on
scribe days were scheduled to be 25%
shorter

Scribe: professional scribe from a
medical scribe service

Nonrandomized, 2-stage
pretest/posttest design (baseline/before
CPOE, after CPOE, and after scribe)
with static-group comparison

Scribes: premedical, prenursing, and
pre—physician assistant students from a
local 4-year university; employed via a
professional scribe service

Nonrandomized, pretest/posttest
design (before scribe and after scribe)
Scribes: not specified

satisfaction
o Physician acceptance and
satisfaction

e Patients seen

e wRVU/hour

o Patient satisfaction

o Physician-patient interaction
e Revenue

e Door-to-room time

e Room-to-doctor time

e Door-to-doctor time

e Doctor-to-disposition time

e Duration of stay for discharged/

admitted patients
e Patient satisfaction

o Patients admitted, discharged,
and left without being seen

e Door-to-triage time

e Door-to-room time

e Door-to-clinician time

e Door-to-disposition time

e Door-to-exit time

o Clinician-to-disposition time

¢ Disposition-to-exit time

e Room-to-disposition time

e Room-to-exit time

o Clinician satisfaction

CPOE, computerized physician order entry; RVU, relative value unit; wRVU, work relative value unit.

paring physician shifts without scribes to those with
scribes, Koshy et al*® found urologists were more
satisfied during office hours with scribes compared
with those without. Findings also included a de-
crease in physicians’ reported difficulty with docu-
mentation.”® Using survey data collected during a
single time period after implementation of the
scribe program, Allen et al*”
generally satisfied with the use of scribes in the
emergency department, noting clinicians’ belief
that scribes saved time with charting, increased
time with patients, decreased work-related stress,
and increased overall workplace satisfaction.

found clinicians were

Productivity

Three studies measured the effect of scribes on
productivity.?**7?? Arya et al** found that for each
10% increase in the number of patients with whom
a scribe was used, RVUs per hour increased be-
tween 0.18 and 0.24, the latter adjusted for physi-
cian assistant utilization. A slight increase in pa-
tients per hour (between 0.05 and 0.08) was also
observed, with the latter again adjusted for physi-
cian assistant utilization. Bank et al*’ reported work
RVUs per hour among cardiologists increased from
3.5 without a scribe to 5.5 with a scribe, and the
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Table 2. Reported Duties of Medical Scribes, By Study

Study

Duties

Arya et al®®

e Dedicated service to only one emergency department physician per shift

o Create, transcribe, and complete documentation of the patient’s medical record

e Communicate laboratory and radiography results to physician in a timely manner
o Complete medical documentation as instructed by physician

e Document time of procedures, calls from physicians, and timeliness of events

o Chart narratives, such as course of events in the emergency department

Koshy et al?®

o Dedicated service to a limited number of select urologists, working with only one physician per shift

e Record medical information throughout the patient—physician encounter

Bank et al?’

o Dedicated service to a limited number of select cardiologists, working with only one physician per shift

Review records before shift and generate preliminary notes

o Summarize pertinent clinical visits, hospitalizations, and medical history

o Modify progress note and search for additional information at physician’s request

o Enter diagnoses, revise problem list, complete follow-up request form, type patient instructions,
document level of service, complete after-visit summary

Bastani et al*®

o Dedicated service to only one physician per shift

e Document the initial history, review of systems, and physical examination Record all procedures,

consultations, and reevaluations

e Document electrocardiogram, pulse oximetry, and rhythm strip interpretation
e Detail diagnoses, treatment plans, prescriptions, and discharge/follow-up information
o Track laboratory and imaging tests, keep a task list, cross-check consultations, and follow admission

requests

e Complete all charts before the end of shift

Allen et al*”
area

e Medical documentation services to all clinicians (excluding first-year residents) working in a designated

e Provide medical documentation services, including history of present illness, review of systems, physical
exam, lab results, and medical decision making
e Complete charting of the emergency medical record

number of patients seen per hour increased from
2.2 without a scribe to 3.5 with a scribe. Allen et
al’s” findings on emergency department produc-
tivity were mixed. While a statistically significant
change in the number of registered visits per day
was not observed, the proportion of patients admit-
ted to the hospital was significantly higher during
the postscribe period when compared with the pre-
scribe period: 0.31 versus 0.35, respectively.

Revenue

Only 1 study directly investigated revenue genera-
tion attributable to the use of scribes.”” Revenue
was estimated for both direct and indirect (down-
stream) services, with the average revenue gener-
ated per additional patient estimated at $142 for
direct services and $2398 for indirect services. The
authors indicated the per-patient increase in reve-
nue was approximately $2540, or $205,740 when
applied to the additional 81 patients seen in the
outpatient cardiology clinic.

Time/Efficiency

Four studies measured the impact of scribes on
time-related efficiencies. Of the 3 studies in an
emergency department setting, Arya et al*’ found

scribes had no impact on discharge times; Bastani et
al*® found a 13- to 14-minute decrease in the length
of stay for admitted and discharged patients, re-
spectively, and a 15-minute improvement in room-
to-physician time when compared with a sister in-
stitution not using scribes; and while Allen et al*”
found an 11-minute decrease in length of stay for
discharged patients, a 39-minute increase was ob-
served for admitted patients. Within the urology
setting, Bank et al?’ reported that direct patient
contact time was lower for scribe visits; however,
patient—physician interaction without the use of the
computer was greater for scribe visits: 6.7 minutes
with the scribe versus 1.5 minutes without.

Patieni—Clinician Interaction

One study directly measured the quality of the
patient—physician interaction both with and with-
out scribes.”” The quality of the visit was assessed
by a single rater who scored patient visits with 1
physician using an aggregate measure that assessed
the cardiologist’s attentiveness; knowledge of the
patient’s history; use of empathy and open-ended
questions; courtesy and respect; repetition of key
points to the patient; and clarity of the treatment
plan explanation. On a scale from 1 to 10, with 10

376 JABFM May—June 2015 Vol. 28 No. 3

http://www.jabfm.org

yBLAdod Aq paloaloid 1senb Agq 520z Ae G uo /B0 wijgel-mmmwy/:dny wouy papeojumoq "STOZ ABIN 8 UO $2Z0rT €0°ST0Z Wigel/zzTe 0T Se paysiignd 1sily :psN Wed preog wy


http://www.jabfm.org/

J Am Board Fam Med: first published as 10.3122/jabfm.2015.03.140224 on 8 May 2015. Downloaded from http://www.jabfm.org/ on 5 May 2025 by guest. Protected by copyright.

"JTUN 9N[BA JADNE[AI JIOM ‘N APYM 9TUN oN[eA 2ANB[T ‘NAY ‘Anud 1opio uepsAyd pazueinduiod “qOJID

uonoeIur 1opraoid

—uaned ur 1o119q

SB SIISIA 9(LIOS PI0dS
UONBAIISQO INEI-I[UIG

Pasea109p sown 31x9-03-uonisodsip
pue ‘uontsodsip-o)-ueprurd
91%9-01-100p ‘uonIsodsrp-031-100(]
:syuaned padreydsi(q
pasearour sown
11X9-03-u0NIs0dSIp pue 11X2-01-100(]
paseardap sown uonisodsip
-01-URIDIUIP pue ‘wonisodsip-ol
-I00p ‘WI001-01-100p ‘98eLN-01-100(]
:syuaned panrupy

9qLIdS 210J2q/OJD) 19Ije
pue 7OJgD 210joq sporad awm |Pim
paredwod uaym 9qLIOS 193je PISEaIIIP
owm uonisodsip JTuIpe-03-10300(]
porrad owm aqLIds
-I9)Je 9 UI S[2A9] FOJD-21d 01 yoeq
pawInIal Inq 9qLIdS 210Joq/HOJD
I0)JB PaseaIduT SUIT) 101D0P-03-I00(]
SIABM ¢ [[E SSOIOE
JU2ISISUOD PAUTRUIAI SUIT) WOOI-03-T00(]

1018218 sem 1oandurod

o1 INOPIM TondeIIUl Juaned

JO Junowre Inq ‘sISIA QLIDS 10§
IoMO[ SeM ouIn 10eIU0d Juaned 10211(]

Pa10939p
10U 93IeYOSIP 0 WM PUNOIBUIN
Ur 9dUAIJIP JUBIYIUSIS A[[eonsnerg

sumoa
Juaned paseatout
JO uonouny e
Se PaIeIouds sem
ONUIADI [BUODIPPY

poaseaour
sywaned panupe
Jo uoniodoig
pa10219p
10u Aep 1od
syuoned jo roqunu
91} UI AOUDIDJJIP
1RO TUSIS A[[eonsneIg

paseaIour oy
Tod s AYM [BI0],
poaseaour
moy 1od syuaneg

poseatour
1oy 1od syuaneg
poseatour

moy 1ad snAY

aqLIdS
3IM pasearour
uonorjSNes UBDISAYJ

9qLIdS
3IM pasearoul
uonorjSNes UBDISAYJ

aquIds
210199/4OdO
1933e porrad sum
o ue A[qeroaej
sr0w pasrdIad
21oM dqLIDS
1943 put OO
a210j0q spotrad owry,
Pa19939p 10U 2qLIdS
1934e puE OO
a10§0q spotrad aun
U99MI9( DIUDIDIJIP
U TUGIS AJ[eonsnelg

pa10239p
10U QOUAIJIP
U TUGIS AJ[eonsnelg

pa10239p
10U QOUAIJIP
U TUGIS AJ[eonsnelg

QNTW 3o U9

oIE 39 TuEISEq

’ NMN Jo yueg

oIt 30 Aysod]

oo[e 39 vhry

uonodeINU
UEpIUID)-IUANE]

Aouayyy owr],

oNUAAY

Ar1anonpoig

UONORJSNES URIDIUID)

UONORJSIES JUINEJ

Apmig

Apmg £g ‘uondesdu] UBIIUI)-IUINEJ Pue ‘AOUIDYJI/AWIL], ‘ONUdAY ‘ANIANINPOIJ ‘UONDBJSHES UBDIUI[) ‘UONIELJSNES JUINEJ U0 SIGLIIS [EIIPII JO 10913 YL, "€ dqe]

377

Use of Medical Scribes in Health Care Settings

doi: 10.3122/jabfm.2015.03.140224


http://www.jabfm.org/

indicating higher quality, visits with a scribe (n =
14) were scored better than those without a scribe
(n = 9): 9.1 and 7.9, respectively.

Limitations in Study Design

Important design-related limitations can be broken
down into 3 overarching categories: the absence of
randomization, limited measures, and shortfalls in
reported statistics.

Randomization

No study randomized scribe use. The lack of ran-
domization seems least problematic in the study by
Bank et al,”” who assigned equal numbers of cardi-
ologists’ clinic hours on scribe and control days.
Researchers neither mixed clinicians (ie, only the
same 4 cardiologists comprised the scribe and con-
trol samples) nor used methods with obvious tem-
poral ordering (ie, scribe days and control days
were interspersed). By contrast, Koshy et al’‘
matched urologists’ shifts based on the day of the
week. Physicians were stratified by type, such that
all resident—patient encounters were assigned to the
control group, whereas attending—patient encounters
were assigned to either the scribe or control groups.
Arya et al® also used a matched design, pairing emer-
gency physicians’ scribe shifts to control shifts within
a defined time period. Shifts using the scribes were
more likely to occur during the day when patient
volume was highest, and some control shifts may have
used a scribe for up to 40% of the shift. Arya et al
conceded that the absence of a control for the influ-
ence of specific physician assistants may also have
influenced physician productivity.

Both Bastani et al*® and Allen et al*’ compared
outcomes before and after implementation of a
scribe program within an emergency department
setting. The internal validity of this design is par-
ticularly vulnerable to threats from history and
maturation, such that many change-producing
events other than the experimental intervention
could have influenced the observed outcome. Bas-
tani et al describe taking steps to mitigate potential
threats, including making no other changes to the
staffing model during the study period. They also
used a sister institution from the same parent health
system as a matched control; only a single com-
parison—room-to-physician time—was reported,
however, and the researchers conceded that the
hospital’s administration truncated the data collec-
tion schedule for reasons external to the study. In

contrast to the attempt by Bastani et al to control
for extraneous influences, Allen et al reported ad-
ditional measures implemented during the study
period that may have influenced outcomes, includ-
ing improved clinical guidelines and policies, ef-
forts to enhance communication between admit-
ting and consulting medical services, and EHR
support tools. Each of these measures may have
affected the observed outcomes.

Measures

Patient/Clinician Satisfaction

Four studies used questionnaires to assess patient and/or
clinician experiences with medical scribes.®™ Of
these, only 1 provided sufficient detail to calculate
a response rate’’; in this study, the response rate
was 60%. Of the remaining 3 studies, 1 did not
provide detail on the number surveyed,?® 1 did not
provide detail on the number returning surveys,””
and 1 provided detail on neither the number sur-
veyed nor the number returned.”® In the absence of
information on both the numerator and the de-
nominator, the representativeness of responses
cannot be assessed.

Three studies used survey instruments created
specifically for the study,”®?”*? and 1 used Press
Ganey instruments.”® The content of the Press
Ganey instruments was not provided; rather, only
percentile rankings for the emergency department
and its physicians’ were given. By contrast, the
studies creating their own instruments provided
specific detail regarding survey content; 1 study
provided the survey’s questions word for word.*’ In
the absence of validated instrumentation and/or
adequate description regarding the surveys’ con-
tent, the reliability and internal consistency of the
instruments cannot be fully assessed.

Financial Impacl/Revenue

While each study discussed to a greater or lesser
degree the potential financial implications of using
scribes, only 1 study sought to measure financial
impacts straightaway.”” In their estimate of indirect
returns, Bank et al?’
related revenue generated within 2 months after
the patient visit, attributing 100% of subsequent
care to the original encounter. As they suggested,
this assumption may be too generous and thus
overestimate the true parameter.

included #// cardiovascular-
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Table 4. Strength of Recommendation Taxonomy: Key Recommendations on the Use of Medical Scribes

Practice Recommendation Evidence Rating* References

1. There is insufficient high-quality evidence to support the claim that medical scribes affect B 26-28
patient satisfaction.

2. There is insufficient high-quality evidence to support the claim that medical scribes affect B 26, 29
physician satisfaction.

3. There is insufficient high-quality evidence to support the claim that medical scribes affect B 25,27,29
physician productivity.

4. There is insufficient high-quality evidence to support the claim that medical scribes affect B 27
revenue.

5. There is insufficient high-quality evidence to support the claim that medical scribes affect B 25,27-29
time-related efficiencies.

6. There is insufficient high-quality evidence to support the claim that medical scribes affect B 27

the quality of the patient—clinician interaction.

*A, recommendation based on consistent and good-quality, patient-oriented evidence; B, recommendation based on inconsistent or
limited-quality, patient-oriented evidence; C, recommendation based on consensus, usual practice, expert opinion, disease-oriented
evidence, and case series for studies of diagnosis, treatment, prevention, or screening. See Ebell et al*° for more information about

the strength of recommendation taxonomy evidence rating system.

Patient—Clinician Interaction

The study by Bank et al*” was also the only one that
directly measured the impact of scribes on the tim-
ing and quality of the patient—physician interaction.
They reported the cardiologist spent more time
directly interacting with patients when using the
scribe, and visits with the scribe were rated better in
terms of interpersonal quality; however, the sub-
sample of patients used for this analysis was very
small (n = 23), included only a single cardiologist,
and quality scores were generated by a single eval-
uator.

Reported Statistics

While each study described findings through the
use of P values, only 2 reported confidence inter-
2327 and none reported effect sizes. While P
values indicate the significance of the results, they
communicate little to nothing about the precision
of the estimate or its magnitude.

Confidence intervals, based on a predefined
probability level, provide a range of values around
the statistic, with the width of the interval convey-
ing information about the statistic’s precision.
Confidence intervals are especially important in
studies with small sample sizes, where the interval

itself is more likely to be large. In the study by Bank
127

vals

et al®’ the confidence intervals for the measures
assessing the quality of the patient—cardiologist in-
teraction (n = 23) are large enough that they over-
lap a good deal. While reaching the threshold of

statistical significance, the overlap suggests the

finding may be neither very precise nor clinically
relevant.

Because studies with large samples can identify
extremely small changes, the P value alone cannot
determine the importance of a given finding. Effect
sizes are needed to communicate the magnitude of
an observation. Effect sizes help convey to the
reader the substantive significance (as opposed to
the statistical significance) of a given research find-
ing. In the 2 studies with large samples from an
emergency department,”®*” the reporting of stan-
dardized effect sizes would have helped readers
determine whether the change of several minutes—
over an encounter lasting many hours—is impor-
tant, as well as enable readers to more easily make
comparisons between studies.

Discussion

As EHRs continue to be integrated within health
care settings both large and small, policy makers,
health care administrators, and clinicians will need
new tools to improve productivity, quality, and
outcomes. Current evidence suggests medical
scribes may improve clinician satisfaction, produc-
tivity, time-related efficiencies, revenue, and pa-
tient—clinician interactions; however, because the
number of peer-reviewed studies is small, the qual-
ity of research is limited, and some findings were
not consistent, confidence in the reliability of out-
comes is significantly constrained. Recommenda-
tions based on the evidence reported in this review
are delineated in Table 4.
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Implications for Future Research

More well-designed and sufficiently powered stud-
ies in a variety of practice settings are needed.
Given that the majority of physician office visits in
the US are in the primary care setting,’! research
investigating the use of medical scribes within pri-
mary care are especially warranted.

Informed by the 5 studies included in this re-
view, the following list outlines several suggestions
to help move the research on medical scribes for-
ward:

e Use methods that randomize study and control
groups; this could include both who uses the
scribes and when the scribes are used.

e Identify how scribe type (eg, training, educa-
tional background, experience level, demo-
graphic characteristics, employment relationship
with the health care setting) affects outcomes.

e Use and/or develop validated measures (eg, sat-
isfaction instruments specific to using medical
scribes).

® Report significance levels, confidence intervals,
and effect sizes.

e Use qualitative and/or mixed-methods research
to develop a richer description of stakeholders’
experiences.

® Model revenue and costs using both conservative
and liberal criteria/assumptions, thus creating
high and low estimates.

e Investigate scribe use in settings operating under
different payment systems/models (eg, fee for
service, pay for performance, bundled payment).

e Examine the long-term sustainability of scribe use,
such as the effects of increased workload over time
or whether a setting’s existing systems/staff/pro-
cesses can manage the increased throughput over
time.

e Use (or develop) methods/instruments that can
capture nuanced features of the patient—clinician
interaction (eg, Davis Observation Code,*” Roter
Interaction Analysis System,”* Comprehensive
Analysis of the Structure of Encounters Sys-
tem>?).

Limitations

This systematic review has several limitations.
First, while efforts were made to identify and in-
clude all eligible studies, some studies may have
been missed. Second, this review included only
peer-reviewed studies investigating the effect of

medical scribes on health care productivity, quality,
and outcomes. While beyond the scope of this
review, some sources not included may contain
valuable lessons regarding how to successfully im-
plement a scribe program. Third, given the relative
dearth of research investigating the use of medical
scribes, findings reported in this review may be
proven incorrect as more research on the topic is
published. Indeed, it is our hope that this review
spurs more methodologically rigorous research,
thus improving the quality of evidence on the topic.

Conclusion

Existing evidence on the use of medical scribes is
very limited. More research is needed to expand
our understanding of how scribes may benefit—or
hinder— health care productivity, quality, and out-
comes. Those considering the use of scribes should
exercise caution, developing clearly defined and
empirically derived measures so that the success of
the program can be objectively assessed. Perform-
ing small-scale studies before widespread imple-
mentation would help to mitigate potential risks.
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