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BACKGROUND:Medical scribes have been proposed as a
solution to the problems of excessive documentation,
work-life balance, and burnout facing general internists.
However, their acceptability to patients and effects on
provider experience have not been tested in a real-world
model of effectiveness.
OBJECTIVE: To measure the effect of medical scribes on
patient satisfaction, provider satisfaction, and provider
productivity.
DESIGN: Quasi-experimental difference-in-differences
longitudinal design.
PARTICIPANTS: Four attending physicians who worked
with scribes, 9 control physicians who did not, and their
patients in a large, hospital-affiliated academic general
internal medicine practice.
MAINMEASURES: Provider experience and patient expe-
rience using 5-point Likert scale surveys from the AMA
Steps Forward Team Documentation Module, and visits
and wRVUs per hour during 4 weeks before and 12 weeks
after initiation of a practice model that included use of
scribes and a shortened visit template.
KEY RESULTS: Participating providers worked a total of
664 clinic sessions and returned 547 (82%) surveys. Av-
erage provider experience scores did not differ between
providers working with scribes and control providers
working without (4.01 vs. 3.40 respectively; p time-by-
group interaction = 0.26). Providers with scribes were
more likely to agree that work for the encounter would
be completed during the visit then controls (3.58 vs. 2.48
respectively; p interaction = 0.04). A total of 6202 visits
occurred during the study period. Average patient experi-
ence scores did not differ between the experimental and
control groups (4.73 vs. 4.75 respectively; p interaction =
0.90). Compared with the control providers, providers
with scribes completed more visits per hour (2.29 vs.
1.91; p interaction < 0.001) and generated more wRVUs
per hour (3.42 vs. 3.27; p interaction < 0.001).
CONCLUSIONS: In this test of a modified practice model,
scribes supported greater patient throughput and im-
proved provider perceptions of documentation burden
with no decrement in high patient satisfaction.

KEY WORDS: medical scribes; burnout; patient satisfaction.

J Gen Intern Med

DOI: 10.1007/s11606-019-05352-5

© Society of General Internal Medicine 2019

INTRODUCTION

Documentation, once a small part of the patient encounter, has
grown to become a major driver of physician time. With
increasing use of the medical record as an instrument for
billing, and particularly with advent of the electronic health
record (EHR), the medical note may seem as important as the
actual patient care. This dynamic has a measurable negative
effect on patient centeredness and physician work-life bal-
ance.1 For every hour that physicians provide direct clinical
face time to patients, two additional hours are spent on EHR
and desk work within the clinic day. Outside of office hours,
physicians spend another 1 to 2 h of personal time daily
performing additional computer and clerical work.2–5 A num-
ber of solutions to this largely uncompensated effort have been
proposed, ranging from improving the usability of the EHR to
medical scribes.6–8

A medical scribe is a non-clinical ancillary staff member
who assists a licensed-independent provider. Duties include
real-time transcribing of physician notes, organization of ob-
jective healthcare data, point-of-service collections, and pa-
tient tracking.9 Scribes have been employed in emergency
departments since the late twentieth century7 and their use
has grown steadily since. One recent editorial by the American
College of Medical Scribe Specialties estimated “industry
ranks to swell to 100,000 [scribes] by 2020.”8

A review of existing literature reflects this trend. Until
recently, evidence on the benefits and tradeoffs of medical
scribes has been limited to the emergency and ambulatory
subspecialty practice settings.10–12 As recently as 2014, a
meta-analysis concluded that “confidence in the reliability of
the evidence is significantly constrained,” and called for
“methodologically and sufficiently powered studies.” Since
then, several studies examining the use of medical scribes in
the primary care setting have been published. Collectively,
these demonstrate benefit of medical scribes to providers,
patients, and healthcare systems.13, 14 Despite promising
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results, these studies often lack generalizability and fail to
provide crucial information about the effects of scribes on
patient and provider satisfaction or how to accommodate the
increased costs of employing scribes.
Here, we present the detailed results of a single-center,

quasi-experimental study of the effect of medical scribes on
patient satisfaction, provider satisfaction, and provider produc-
tivity. We focused on a real-world implementation model, in
which provider workload was adjusted a priori to account for
the increased costs incurred by scribes.

METHODS

Practice Setting

Healthcare Associates is a large, hospital-based academic
general internal medicine practice. It is the primary teaching
site for the Beth Israel Deaconess InternalMedicine Residency
program. HCA serves a panel of over 40,000 patients and is
staffed by 47 faculty and 120 residents comprising approxi-
mately 40 full-time equivalent (FTE). Standard clinic sessions
are 4 h in length and include 20-min visits for follow-up and
urgent care and 40-min appointments for new patients, annual
physicals, and particularly complex follow-up visits. The prac-
tice is divided into four suites, each with its own team of
physicians, medical assistants, nurses, and ancillary staff.

Study Participants

For this study, we evaluated scribes in one suite within HCA.
Given funding limitations, we selected a convenience sample
of four attending physicians to work with scribes and nine
others in the same suite to serve as controls. Two scribes were
provided by a large, nationally recognized scribe company.
The first scribe was female with 1.5 years of experience and
able to type 90 words per minute. The second scribe was male
with 2.5 years of experience and able to type 110 wpm. Both
had a bachelor’s degree. Providers in the intervention group
shared both scribes to ensure 100% shift coverage. The same
scribes were utilized throughout the study period. The scribe’s
primary work duties were to provide real-time transcription of
office visits and to organize and document clinical data
reviewed by the clinician.

Intervention

We tested the effect of scribes using a difference-in-
differences approach, in which we compared differences
between intervention and control periods among physi-
cians who used scribes with the corresponding differences
among physicians who did not use scribes during the iden-
tical periods. We first evaluated physician and patient out-
comes for 4 weeks at baseline, prior to any modification in
the practice. We then implemented scribes in a transitional
3-week “honeymoon” period, in which scribes were pro-
vided to the four intervention physicians, but no change to

standard visit lengths was made; this was intended to
represent the expected period of adaptation for patients,
physicians, and staff. Then, for the next 12 weeks, inter-
vention physicians used scribes with their visit lengths
shortened from 20 to 15 min and from 40 to 30 min,
increasing the number of patient slots available in each 4-
h session. Control physicians experienced no change to
their visit lengths. No other significant changes occurred
in the practice during this time period, and we made no
change to staffing levels of medical assistants, nurses,
telephone staff, or administrative assistants.
This study was reviewed by the BIDMC Committee on

Clinical Investigation and did not meet the definition of Hu-
man Subjects Research.

Outcomes

We examined outcomes in three domains: provider experi-
ence, patient experience, and provider productivity.
We measured the provider experience using a survey rec-

ommended by the American Medical Association in its Steps
Forward Team Documentation Module.15, 16 The survey was
administered to each provider after each clinic session. Pro-
viders were asked to rate their agreement with the following
statements using a 5-point Likert-like scale from (1) strongly
disagree to (5) strongly agree: Q1: “I was able to provide the
patient care needed without feeling rushed”; Q2: “I left the
exam room feeling satisfied with the encounter”; Q3: “I left
the exam room feeling that majority of work for the encounter
would be completed by the end of the patient visit”; Q4: “I was
able to give my patients my full attention”; and Q5: “Overall, I
was able to stay on schedule.”
Because one of the four intervention providers (JH) played

a role in study design (but not analysis), his satisfaction scores
(but not other metrics) were excluded from all analyses.
We measured patient experience using a similar survey

from the Steps Forward Team Documentation Module.15

The survey was administered to each patient after their visit
at the time of checkout. Patients were asked to rate their
agreement with the following statements using the same
Likert-like scale as above: Q1: “I feel good about my medical
visit”; Q2: “My doctor or provider gave me his/her full atten-
tion”; Q3: “I was able to say everything I wanted to say to my
doctor or provider”; and Q4: “I understand the care recom-
mendations that my doctor or provider gave me today.”
We assessed productivity using metrics of both patients

seen per hour, to enable comparability irrespective of billing,
and wRVUs per hour, which provide greater utility for finan-
cial purposes. For both control and intervention groups, we
only included visits on regularly scheduled clinic days; ad hoc
visits for single patients in off-hours, which were rare, were
excluded. Because a few visits (primarily among control pro-
viders) had not been billed within 7 days at the conclusion of
the study, we imputed wRVUs for those visits at the overall
median value.
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Statistical Analysis

We assessed the three sets of outcomes in similar fashion. For
patient and provider satisfactions, we constructed generalized
estimating equations assuming compound symmetry with out-
comes of either the score on an individual question or the total
summed score for all four or five questions. For productivity,
outcomes constituted wRVU or visits per hour.
We clustered by provider and assumed Poisson’s distribu-

tions for individual scores and Gaussian distributions for total
scores and productivity measurements. We present mean
values from models that include indicator variables for study
period, study group, and their multiplicative (i.e., time ×
treatment) interaction; we present p values for the latter terms.
Productivity measures additionally adjusted for actual hours
worked; analyses that did not adjust for hours worked or that
modeled outcomes per day (rather than per hour) yielded very
similar results that are not shown here.
We tested the assumption of parallel trends between groups

during the baseline period using time in days (rather than study
period). In all cases, we found no deviation from the assump-
tion of parallel trends (p = 0.38 for average patient score, p =
0.46 for average provider score, p = 0.38 for wRVU per hour,
and p = 0.89 for visits per hour). Because all models clustered
by provider, results were also unchanged by adjustment for
provider age, years in practice, and sex; as a result, results
from primary models are shown.

Financial Analysis

To estimate the costs and benefits, we provide the hourly costs
of scribes and the costs of travel and housing (required by the
scribe company specifically for this study). We estimate a
blended gain of $144.87 in professional revenue for each visit,
based upon the observed distribution of evaluation and man-
agement codes in our practice. To estimate overall savings or
losses, we multiplied the hourly cost of scribes by actual hours
worked, added travel and housing costs, and compared these
with the product of the incremental visit revenue multiplied by
the difference-in-differences in patients seen.

RESULTS

Provider Experience

Table 1 shows provider characteristics according to the inter-
vention group. Participating providers worked a total of 664
sessions and returned 547 (82%) surveys. Table 2 shows
results for the overall scores and for each individual question.
In general, scores improved more in the intervention group
than among controls. These differences were statistically sig-
nificant for feeling that work for the encounter would be
completed during the visit. Of note, perception of being rushed
and staying on schedule did not statistically deteriorate despite
the shorter scheduled visit length among intervention
participants.

Patient Experience

Among 6202 patient visits during the study period, we col-
lected 2130 (34%) surveys. In general, patients reported a high
level of satisfaction in both groups, with mean scores of
approximately 4.7 out of 5 (Table 3). Despite the shorter visit
duration in the intervention group, we observed no statistically
significant differences between the two groups in any measure
of patient satisfaction.

Provider Productivity

On average (standard deviation) in the baseline period, pro-
viders saw 2.0 (0.5) patients per hour, representing 3.4 (1.1)
wRVU per hour. As seen in Table 4, we observed a marked
increase in both patients seen and wRVUs accumulated per
hour among providers working with scribes. In contrast, small
declines in both metrics were observed among control pro-
viders, and the difference-in-differences was strongly statisti-
cally significant.

Financial Analyses

We paid a premium rate for scribes of $30/h per scribe plus
$6000 negotiated flat rate to cover the costs of travel and
housing for the study period. The study period lasted 806 h,
for total costs of $30,000 (the a priori budget cap). Approxi-
mately 14% of scribe hours were spent on pre-visit planning
and completion of documentation at the end of each day.
Given that intervention practices increased by 0.45 visits per
hour relative to controls, we estimate that this pilot period
generated an additional $46,000 in collections, for a total
estimated return on investment of $16,000.

DISCUSSION

We present a single-center quasi-experimental study of the
effect of medical scribes on patient satisfaction, provider sat-
isfaction, and provider productivity. Our study participants
saw significantly more patients per hour then control providers
without any decline in perceptions of being rushed or falling
behind schedule. Furthermore, scribe use was associated with
a significant improvement in physician perception of docu-
mentation burden. Patient experiences were generally out-
standing and did not differ between the two groups, suggesting

Table 1 Provider Characteristics in the Intervention and Control
Groups

Characteristic Intervention (n =
4)

Control (n =
9)

Female 1 (25%) 3 (33%)
Academic rank
Instructor 3 (75%) 1 (11%)
Assistant professor 1 (25%) 5 (56%)
Professor 3 (33%)

Practice hours per week
(median, IQR)

14 (11–18) 8 (8–14)
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that the presence of a scribe did not negatively impact the
primary care encounter. The estimated increase in productivity
more than covered actual scribe costs for this study.
Scribes have been little-studied in general academic internal

medicine until recently. What has been written supports our
observations that medical scribes improve provider job satis-
faction and efficacy without detracting from the patient expe-
rience.11, 12, 14, 17, 18 To date only one other study has exam-
ined the financial implications of a medical scribe program in
an academic internal medicine practice, and it reported results
similar to our own.13

Medical scribes are a means of increasing provider capacity
by transferring documentation responsibility to a third party.
Therefore, it is not surprising that providers using scribes
reported improvement in perceptions related to documentation
burden and completion of non-clinical tasks. While other
domains did not improve to a statistically significant degree,
it is worth noting that those domains did not decrease despite a
significant increase in patient throughput. Because our study
showed a net financial gain overall, this raises the question of
whether slightly lower productivity targets aimed at true fi-
nancial break-even might have resulted in broader improve-
ments in provider satisfaction. Put differently, our results
suggest that the 25% reduction in visit lengths that we struc-
tured in this study came at no significant cost to provider or
patient satisfaction, but our results do not preclude the possi-
bility that a moremodest visit length reduction or moremodest
increase in visit volume might increase satisfaction while still
maintaining a positive or break-even financial balance after
paying scribe costs. Our scribe costs were also higher than
they would be in actual practice, as we paid a higher hourly

rate than is typical, and we paid for housing and travel for the
scribes; thus in real-world implementation, visit volume in-
creases aimed at break-even would be lower.
From the patient perspective, the addition of scribes ap-

peared to raise no clear concerns. Experientially, patients were
generally open and welcoming to a scribe being in the room.
Statistically, patients did not report a diminished experience
despite their visit lengths being shorter, perhaps because the
shorter visit came with greater ability for providers to attend to
their medical needs. However, patient satisfaction was uni-
formly quite high throughout the study, and hence, a ceiling
effect limited our ability to detect small differences in either
direction between the intervention and control groups.
There were several limitations to our study. First, our patient

experience survey response rates were relatively low, although
well within the range of many patient surveys, and our results
may reflect a selection bias for satisfied patients. Second,
providers were not randomized to the scribe vs. control groups
and were instead recruited on a convenience basis. Improve-
ments in provider experience scores may be influenced by
early-adopter bias, although it is less likely that this had any
effect on productivity or patient satisfaction scores. Finally,
our financial analysis was based on estimates of past perfor-
mance and not on actual collections from the study period.
This may have under- or over-estimated the return on
investment.
In summary, we present a study of medical scribes in an

academic general internal medicine practice. Scribes support-
ed a greater patient throughput and improved provider percep-
tions of documentation burden with no decrement in high
patient satisfaction. Cumulatively, these results provide

Table 2 Provider Experience Scores in the Control and Intervention Providers According to Period

Provider experience Group Baseline Honeymoon Intervention p

Average provider experience score Control 3.34 3.26 3.40 0.26
Intervention 3.56 4.15 4.01

“I was able to provide the patient care needed without feeling rushed” Control 3.43 3.75 3.61 0.52
Intervention 3.61 4.24 4.11

“I left the exam room feeling satisfied with the encounter” Control 4.17 3.90 3.92 0.14
Intervention 3.97 4.44 4.44

“I left the exam room feeling that majority of work for the encounter would be
completed by the end of the patient visit”

Control 2.21 2.00 2.48 0.04
Intervention 2.55 3.60 3.58

“I was able to give my patients my full attention” Control 4.12 3.63 3.81 0.36
Intervention 4.19 4.44 4.35

“Overall, I was able to stay on schedule” Control 2.80 3.00 3.15 0.48
Intervention 3.50 4.04 3.62

Table 3 Patient Experience Scores in the Control and Intervention Groups According to Period

Patient experience Group Baseline Honeymoon Intervention p

Average patient experience score Control 4.71 4.78 4.75 0.90
Intervention 4.67 4.71 4.73

“I feel good about my medical visit” Control 4.64 4.72 4.70 0.93
Intervention 4.60 4.70 4.67

“My doctor or provider gave me his/her full attention” Control 4.74 4.80 4.78 0.68
Intervention 4.70 4.75 4.78

“I was able to say everything I wanted to say to my doctor or provider” Control 4.72 4.79 4.76 0.96
Intervention 4.68 4.71 4.72

“I understand the care recommendations that my doctor or provider gave me
today”

Control 4.73 4.82 4.77 0.88
Intervention 4.69 4.71 4.75
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reassuring but clearly preliminary evidence that scribes have a
place in academic general medicine. As primary care admin-
istrative leaders reconfigure provider schedules to accommo-
date medical scribes, our results also suggest that there may be
an ideal balance between fiscal responsibility and provider
wellness that maximizes the value of scribes to patients, pro-
viders, and the larger healthcare system.
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