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ORIGINAL RESEARCH

The financial advantages of
medical scribes extend beyond
increased visits
Employing medical scribes can boost revenue for
a practice, the authors show, well beyond being an
opportunity to expand patient volume.
ABSTRACT
uPurpose Medical scribes are known to increase revenue by increasing visits to a medical practice. We examined whether medical
scribes are associated with markers of financial benefit independent of increased visits.
uMethods We conducted a pre- and post-
observational study with a control group, examining changes in the percentage of visits
(1) coded as level of service 4 or 5, (2) with
at least 1 hierarchical condition category code
billed, and (3) at which orders for 3 pay-forperformance quality measures (screening
for breast, cervical, and colon cancer) were
placed, if due. We looked at changes in outcomes among scribed providers and compared
them to nonscribed providers. We used generalized estimating equations with robust standard errors to account for repeated measures
and the hierarchical nature of the data, controlling for patient demographics.
uResults We examined 41,371 visits to 17
scribed providers and 230,297 visits to 78 nonscribed providers. In adjusted analyses, and
compared to nonscribed providers, scribes
were associated with an increase of:
• 9.2 percentage points in level-of-service
4 or 5 billing (P < .001)
• 3.6 percentage points in hierarchical
condition category coding (P < .001)
• 4.0 percentage points in breast cancer

screening orders (P = .01)
• 4.9 percentage points in colon cancer
screening orders (P = .04).
uConclusions This study suggests that scribes
are associated with financial benefit in addition to increased visit volume. Primary care
practices should consider the financial benefit
of scribes independent of their ability to add
patient volume.

I

ncreasingly, medical scribes are used in
ambulatory care settings across the United States.1 Scribes are trained personnel
who accompany providers during visits to
provide documentation support and assist
with other administrative tasks. They are associated with reduced documentation time
for providers2-6 and improved provider satisfaction,7-11 without detriment to4-16 (or with
possible improvement in17-20) patient satisfaction in ambulatory care settings. At the same
time, concerns remain that using scribes
might inhibit patient communication, harm
clinical reasoning, reduce the effectiveness
of clinical decision-support tools, and simply
serve as a work-around to fixing inefficiencies
in the electronic medical record (EMR).21-23
A driving force for the increased use
of medical scribes is the expectation that
they reduce the cost of providing care. Cost-
efficiency is typically described as resulting
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from a reduction in physician time per patient
seen, which allows increased patient volume
and, in turn, drives increased physician productivity.2,8,10,18,24-27 Whether scribes result in cost savings remains unclear; some papers suggest that
scribes are cost efficient in ambulatory care,2,10,18
while others have been unable to identify cost
savings, particularly in primary care.4
One reason why scribes might not be
associated with cost savings is that their financial benefit might be undercounted.
Studies that focus on increased volume miss
the opportunity to capture financial benefits
conferred through mechanisms that are independent of seeing more patients:
• Scribes might help providers address
and document more, and more complex,
medical problems, allowing higher levelof-service (LOS) billing. For example, a
provider chooses a lower LOS because
they have insufficiently documented a
visit to support a higher LOS; by assisting
with documentation, the scribe might allow the provider to choose a higher LOS.
• Scribes might prompt a provider to use
decision-support tools for risk coding
(using appropriate medical codes to
capture the patient’s level of medical complexity), thereby increasing
reimbursement.
• Scribes might extend the time available during the visit for the provider to
address pay-for-performance quality
measures, such as cancer screening.
❚ Making visits count, not counting visits. In this study, we examined whether medi-

cal scribes in primary care are associated with
improved markers of revenue that are independent of seeing more patients. Specifically,
we examined whether scribes are associated
with increased LOS coding, risk coding, and
orders for pay-for-performance measures for
all primary care visits and for nonpreventive
primary care visits.

Methods
Design
This observational study compared the
change in outcomes before implementation of scribes and during implementation
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of scribes, between scribed providers and
nonscribed providers. We compared visits
during the year prior to the implementation of scribes (July 2017–June 2018) with
the year during their implementation (July
2018–2019).
The Cambridge Health Alliance Institutional Review Board considered this study
exempt from review.
Setting
This study was conducted at a safety-net community academic health system that uses an
EMR developed by Epic Systems [Verona,
WI]. This EMR includes decision-support
tools that prompt providers when pay-forperformance quality measures are due and
when hierarchical condition category (HCC)
codes—ie, specific diagnoses used by Medicare and other payers to reimburse providers
for the complexity of their patients—might
apply to the visit.
These EMR decision-support tools use
algorithms that draw on age, gender, diagnoses that were billed previously or are on the
problem list, laboratory findings, and prior
imaging. They alert physicians when a patient
is due for pay-for-performance quality measures, such as cancer screenings, and when
HCC codes might be applicable.
During the study period, the EMR
decision-support tool for HCC coding underwent several changes designed to improve
HCC coding. In addition, systematic changes
to primary care visits took place, leading to an
increase in the number of patients seen and
screenings required.

Primary care
practices should
consider the
financial benefit
of scribes,
independent
of their ability
to add patient
volume.

Outcomes
We examined 2 categories of outcomes that
confer financial benefit to many institutions:
billing measures and pay-for-performance
measures.
❚ Billing measures included the percentage of visits (1) coded as LOS 4 or 5 and (2)
with at least 1 HCC code billed (among those
for which the decision-support tool identified
at least 1 potential HCC code).
❚ Pay-for-performance measures. We
examined whether any of 3 pay-for-
performance quality measures were addressed during the visit, selecting 3 that are
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commonly addressed by primary care providers (PCPs) and that require PCPs to sign
an order for screening during a primary care
visit: breast cancer (mammography order),
cervical cancer (Papanicolaou smear order),
and colon cancer (an order for fecal occult
blood testing or colonoscopy).

Scribes might
extend the time
available during
the visit for
the provider to
address pay-forperformance
quality
measures,
such as cancer
screening.

Intervention
Scribes were employees of Cambridge Health
Alliance who had recently graduated from
college and were interested in a career as a
health care professional. Scribes received
3 days of training on how to function effectively in their role; 1 day of training in EMR
functionality; and 2 hours of training on decision-support tools for pay-for-performance
quality measures and risk coding. Scribes
continued learning on the job through
feedback from supervising PCPs. Scribes
documented patient encounters, recording
histories and findings on the physical exam
and transcribing discussion of treatment
plans and the PCP’s instructions to patients.
The 14 scribes worked with 17 physician
and nurse practitioner PCPs beginning in July
2018. Participation by PCPs was voluntary;
they received no compensation for participating in the scribe program. PCPs were not
required to see additional patients to participate. PCPs who chose to work with a scribe
were similar to those who declined a scribe,
as regards gender, race, type of provider (MD
or NP), tenure at the institution, and percentage of time in clinical work (see TABLE W-1 at
www.mdedge.com/familymedicine).
The control group comprised providers
who elected not to work with a scribe but who
worked in the same clinics as the intervention providers.
Scribes were assigned to a PCP based on
availability during the PCP’s scheduled hours
and worked with 1 PCP throughout the intervention (except for 1 PCP who worked with
2 scribes). All PCPs worked with their
scribe(s) part time; on average, 49% of intervention PCPs’ visits were scribed.
Inclusion and exclusion criteria
Because the first year at an institution is a
learning period for PCPs, we excluded those
who worked at the institution for < 1 year be-
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fore the start of the scribe program (n = 12).
Based on the extensive clinical experience
of 1 PCP (WA) with scribes, we excluded the
first 200 visits or 6 weeks (whichever occurred
first) with a scribe among all scribed providers, to account for an initial learning period
(n = 2202, of 15,372 scribed visits [14%]). We
also excluded 2 providers who left during the
pre-intervention period or were in the intervention period for < 1 month.
To ensure that we captured visits to providers with clinically significant exposure
to scribes, we required scribed providers to
have ≥ 20% of their visits scribed during the
intervention period. To minimize the potential for contamination, we excluded nonscribed visits to scribed providers during the
intervention period (n = 2211), because such
nonscribed visits were largely due to visits
outside the scribe’s scheduled time.
Analysis
We compared demographic characteristics
for patients and providers using the chisquare test for categorical variables and the
t test for continuous variables. We compared
the change in outcomes from before implementation of scribes to during implementation of scribes among scribed providers,
compared to nonscribed providers, using
generalized estimating equations with robust
standard errors to account for repeated measures (ie, multiple visits by the same patients)
and the hierarchical nature of the data (ie,
patients nested within providers). We then
recalculated these estimates, controlling for
patient demographics (age, gender, race, and
ethnicity). We repeated these analyses for patients presenting for nonpreventive visits.

Results
Visit characteristics
We examined 271,768 visits, including 41,371
visits to 17 scribed providers and 230,397 visits to 78 nonscribed providers (TABLE 1 ). Patients were most likely to be female, > 21 years
of age, have English as their language of care,
and be non-White. Most visits were by established patients and were nonpreventive.
We noted no clinically significant differences in characteristics between visits with
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TABLE 1

Patient and visit characteristics of visits to scribed and nonscribed providers,
before and during implementation of scribes
Visits to scribed providers (n)

Visits to nonscribed providers (n)

Characteristic

BEFORE
(28,201)

BEFORE
(118,278)

Patients

n

%

n

%

Female

15,704

55.7

7392

56.1

DURING
(13,170)

DURING
(112,119)

P value

n

%

n

%

0.40

69,257

58.6

65,286

58.2

< .001

Age (y)
7093

25.2

3640

27.6

36,315

30.7

34,064

30.4

21-54

12,622

44.8

5588

42.4

50,721

42.9

47,148

42.1

55-64

3990

14.2

1926

14.6

14,812

12.5

14,546

13.0

≥ 65

4496

15.9

2016

15.3

16,430

13.9

16,361

14.6

.0058

< .001

English

19,948

73.3

9552

72.5

79,418

69.2

75,766

67.6

Haitian Creole

859

3.2

351

2.7

5372

4.7

4541

4.1

Portuguese

2644

9.7

1363

10.4

13,512

11.8

13,020

11.6

Spanish

2100

7.7

1001

7.6

11,317

9.9

10,513

9.4

Other

1665

6.1

866

6.6

5122

4.5

4872

4.4

.0031

Race and ethnicity

0.11
< .001

< 20

Language of care

P value

< .001

Asian

2658

9.5

1395

10.6

9181

7.8

9003

8.0

Black or African American

4233

15.1

1974

15.0

19,927

16.9

18,502

16.5

Hispanic

4828

17.2

2319

17.7

23,000

19.5

21,610

19.3

Multiple

1073

3.8

480

3.7

4439

3.8

3723

3.3

White

10,949

39.0

4963

37.8

42,200

35.8

40,336

36.0

Other

4354

15.5

1994

15.2

18,999

16.1

18,356

16.4

Visits

n

%

n

%

P value

n

%

n

%

P value

New

863

3.1

165

1.3

< .001

2429

2.1

1822

1.6

< .001

Preventive

7630

27.1

3502

26.6

32.0

33,207

28.1

30,295

27.0

< .001

Enrolled in complex-care
management

739

2.6

299

2.3

0.33

3201

2.7

2368

2.1

< .001

Enrolled in transitions of
care program

696

2.5

263

2.0

0.003

2288

1.9

2082

1.9

.17

Inpatient admission (≥ 1)

2567

9.1

1099

8.3

0.012

9408

8.0%

8540

7.6

.0025

Type

a

Indicators of complexity

New patient visits are defined by Current Procedural Terminology Codes 99201-99204. Preventive visits are defined by Current Procedural
Terminology Codes 99381-7, 99391-7, G0438, or G0439. These are not mutually exclusive categories.

a

scribed providers and visits with nonscribed
providers, and over time. Patient complexity
measures, including care management enrollment and hospital admissions, were also
similar between groups, and over time.
Billing measures
❚ HCC coding. In 28.6% of visits, the decision-
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support tool identified at least 1 potential
HCC code. Among these, the percentage
of visits with at least 1 HCC code billed increased by 10.1 percentage points (from
3.9% before implementation of scribes to
14.0%) among scribed providers, compared to increasing by 6.5 percentage points
(from 2.9% before implementation to 9.3%)
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TABLE 2

Changes in markers of revenue for visits to scribed and nonscribed providers,
before and during implementation of scribes
Pay-for-performance quality measures
in cancer screening (n)

Billing measures (n)

Hierarchical
condition
category coding
(77,630)

Level of service
4 or 5
(206,930)

Breast
(23,245)

Cervical
(17,922)

n

%

n

%

n

%

n

%

n

%

Colon
(8,984)

Visits to scribed providers
Before
implementation
(n = 28,201)

331

3.9

10,295

47.3

2520

17.3

1862

31.4

918

19.2

During
implementation
(n = 13,170)

540

14.0

5907

56.8

1224

20.0

856

31.4

482

20.3

Change

10.1

a

9.6

2.7

—

1.2

Visits to nonscribed providers
Before
implementation
(n = 118,278 )

975

During
implementation
(n = 112,119)

2906

Changea

2.9

41,532

9.3

40,854

6.5

46.5

9874

47.8

9627

1.3

19.5

7948

17.6

7256

–1.9

33.8

3561

31.3

4037

–2.5

18.5

15.9
–2.7

Difference between scribed and nonscribed providers over time

%

a
b

P value

%

P value

%

P value

%

P value

%

P value

Unadjusted

3.6

< .0001

8.3

< .001

4.6

.003

2.6

.26

3.9

.112

Adjustedb

3.6

< .0001

9.2

< .001

4.0

.01

2.3

.31

4.9

.044

In percentage points.
Controlling for age, gender, race and ethnicity of patients, and repeated visits.

among nonscribed providers (TABLE 2).
Scribes were therefore associated with an
additional 3.6 percentage-point increase
in visits with at least 1 HCC code billed
(P < .0001)—a difference that remained significant after adjusting for patient demographics (P < .0001).
❚ LOS coding. Scribed providers increased the number of visits billed as LOS
4 or 5 by 9.6 percentage points (from 47.3%
before implementation to 56.8%); during the
same period, nonscribed providers increased
the number of visits billed as LOS 4 or 5 by
1.3 percentage points (from 46.5% before
implementation to 47.8%) (TABLE 2 ). Scribes
were therefore associated with an additional
8.3 percentage points in LOS 4 or 5 billing
(P < .001) (TABLE 2 ). This difference remained
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significant after adjusting for patient demographics (P < .001).
Pay-for-performance quality measures
❚ Breast cancer screening. Scribed providers
increased the number of visits at which breast
cancer screening was ordered by 2.7 percentage points (from 17.3% before implementation
of scribes to 20.0%); during the same period,
the number of visits at which breast cancer
screening was ordered by nonscribed providers decreased by 1.9 percentage points (from
19.5% to 17.6%). Scribes were therefore associated with an increase of 4.6 percentage points
in breast cancer screening orders, compared
to nonscribed providers (P < .003) (TABLE 2).
That difference remained significant after adjusting for patient demographics (P = .01).
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TABLE 3

Changes in markers of revenue among nonpreventive visits
to scribed and nonscribed providers, before and during
implementation of scribes
Billing measures (n)

Pay-for-performance quality measures in cancer screening (n)

Hierarchical
condition
category coding
(66,291)

Level of service
4 or 5
(190,631)

Breast
(19,122)

n

%

n

%

n

Cervical
(12,919)

Colon
(7,760)

%

n

%

n

%

Visits to scribed providers
Before
implementation
(n = 20,571)

256

3.5

9998

49.8

266

12.9

221

16.5

114

14.7

During
implementation
(n = 9668)

445

13.3

5695

59.7

157

15.0

112

17.8

66

15.6

Change

9.8

a

9.9

2.1

1.4

1.0

Visits to nonscribed providers
Before
implementation
(n = 85,701)

744

2.6

39,079

47.6

1180

14.7

1026

18.1

431

14.2

During
implementation
(n = 81,824)

2461

9.2

38,651

49.0

1087

13.6

954

18.0

431

12.2

Change

6.7

a

1.4

–1.2

–0.1

–2.0

Difference between scribed and nonscribed providers over time

%

a
b

P value

%

P value

%

P value

%

P value

%

P value

Unadjusted

3.1

< .001

8.2

< .001

3.2

.03

1.5

.48

3.1

.19

Adjustedb

3.6

< .001

9.4

< .001

2.8

.06

1.7

.41

3.8

.11

In percentage points.
Controlling for age, gender, race, and ethnicity of patients, and repeated visits.

❚ Colon cancer screening. Similarly,
scribed providers increased the number of
visits at which colon cancer screening was
ordered by 1.2 percentage points (from 19.2%
before implementation of scribes to 20.3%);
during the same period, the number of visits at which colon cancer screening was ordered by nonscribed providers decreased by
2.7 percentage points (from 18.5% to 15.9%)
(P = .112). After adjusting for patient demographics, scribes were associated with an
increase of 4.9 percentage points in colon
cancer screening orders, compared to nonscribed providers (P = .044) (TABLE 2 ).
❚ Cervical cancer screening. The rate at
which cervical cancer screening was ordered

MDEDGE.COM/FAMILYMEDICINE

did not change among scribed providers and
decreased (by 2.5 percentage points) among
nonscribed providers—a difference that was
not statistically significant (P = .26).
❚ Nonpreventive visits. Our findings
overall did not change in analyses focused on
nonpreventive visits, in which scribes were
associated with an increase of 8.2 percentage
points in LOS 4 or 5 billing (P < .001); an increase of 3.1 percentage points in HCC coding
(P < .001); and an increase of 3.2 percentage points in breast cancer screening orders
(P = .03) (TABLE 3 ). Although scribes were associated with an increase of 1.5 percentage
points in cervical cancer screening orders
and an increase of 3.1 percentage points in
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despite increased demands on primary care
visits.
❚ Increase in LOS billing. In the settings in which we work, a fee-for-service LOS
4 primary care visit generates, on average,
Discussion
We found that implementation of scribes is $20 to $75 more in revenue than an LOS
associated with (1) an increase in LOS cod- 3 visit. Using an average of $50 additional
ing and risk coding and (2) a higher frequen- revenue for LOS 4 billing, we estimate that
cy of addressing 2 of 3 pay-for-performance a full-time scribe is associated with roughly
quality measures in primary care. In adjust- $7,000 in additional revenue annually. We
ed analyses in our study, and compared to arrived at this estimate using an average of
nonscribed providers, scribes were associat- 1500 visits at LOS ≤ 3 for every PCP full-time
ed with an additional 9.2 percentage points equivalent. A 9.2 percentage–point increase
in LOS 4 or 5 billing; 3.6 percentage points in in LOS 4 billing would lead to roughly 140 adHCC coding; 4.0 percentage points in breast ditional LOS 4 visits, with each visit generatcancer screening orders; and 4.9 percent- ing an additional $50 in revenue.
This analysis does not account for inage points in colon cancer screening orders.
Cervical cancer screening orders followed a creased revenue associated with increased
similar pattern, with an increase of 2.3 per- pay for HCC coding identified in our study.
Furthermore, in our conservative ascentage points in the adjusted screening order rate among scribed providers, compared sumption, the entire increase in LOS billing
to nonscribed providers, during implemen- was from level 3 to level 4; in fact, a small pertation of scribes—although the increase centage of that increase would be from level
was not significant. These findings did not 2 and another small percentage would be to
change in analyses focused on nonpreven- level 5—both of which would generate additional revenue. Our assumption therefore
tive visits.
❚ Our findings are consistent with underestimates the full financial value associthose of earlier studies. Prior examinations ated with scribes in the absence of increased
in ambulatory specialties found that scribes patient volume. Nonetheless, the assumption
increased HCC coding,4 LOS billing,24 and suggests that increases in LOS billing offset a
pay-for-performance metrics.18 The only substantial percentage of a scribe’s salary.
study to examine these areas in primary
❚ Limitations of this study. Our study
care found that scribes were associated with should be interpreted in the context of sevincreased pay-for-performance measure eral limitations:
documentation,20 a change that is necessary
• The study was conducted at 1 institution. Our findings might not be generbut insufficient to realize increased pay-for-
alizable beyond this setting.
performance revenue. Therefore, our study
• The study measures the impact of
confirms, for the first time, that PCPs can betscribes when providers work with
ter address pay-for-performance measures,
scribes part time. Because providers
LOS billing, and HCC coding when working
who utilize a scribe for all, or nearly
with a scribe in primary care.
all, their visits are likely to use a scribe
Demands on primary care visits are inmore efficiently, our study might uncreasing.28 Physicians are required to provide
derestimate the full impact of a scribe.
more documentation; there is greater em• In some settings, team members such
phasis on PCPs meeting pay-for-performance
as medical assistants are trained to
measures; and there are more data in the EMR
assist with documentation and other
to review. In this context, addressing pay-forresponsibilities (such as closing care
performance measures and gaps in risk codgaps) in addition to other patient care
ing is likely to be increasingly challenging.
responsibilities.29-32 The extent to which
Our study suggests that scribes might provide
a mechanism to increase risk coding, LOS
our findings transfer to other models is
billing, and pay-for-performance measures,
unclear; studies comparing the impact
colon cancer screening orders, these increases did not reach statistical significance.

Providers who
used a scribe
during the
intervention
period of our
study increased
the number of
visits billed as
LOS 4 or 5 by
9.6 percentage
points.
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of other models (which might provide
even stronger outcomes) to the impact
of medical scribes would be an interesting area for further research.
• In addition to the variability of models,
there is likely variability in the quality
and interactions of medical scribes,
which might impact outcomes. We did
not examine the qualities of scribes
that led to outcomes in this study.
• We examined the impact of scribes on
quality measure–ordering behaviors
of providers, not on whether quality
measures actually improved. Because
scribes are associated with more faceto-face time with patients,27 they might
allow for increased attention being
paid by physicians to barriers to payfor-performance measures (eg, patient
education). This could increase the
likelihood that patients complete a
multitude of screenings, and thus improve adherence and follow-up. How-

ever, the impact of scribes on quality
measures is a topic for future study.
❚ Value beyond volume. Any limitations
notwithstanding, our study suggests that
scribes are associated with financial benefit
in addition to the benefit of increased volume. Primary care practices should therefore consider the financial benefit of scribes
independent of their ability to add patient
volume. By recognizing this additive value,
primary care practices might more fully
capture the benefit of scribes, which might
then allow practices to employ scribes with
less demand to increase volume. This added
support without increased volume would,
in turn, likely reduce provider burnout (and
the costly associated turnover) and increase
patient satisfaction, leading to a synergistic
financial benefit. 		
JFP
CORRESPONDENCE

Wayne Altman, MD, FAAFP, Tufts University School of
Medicine, 200 Harrison Avenue, Boston, MA 02111; wayne.
altman@tufts.edu
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TABLE W-1

Characteristics of scribed and nonscribed providers
Characteristic

Scribed providers
(n = 17)

Nonscribed providers
(n = 78)

n

n

%

%

Gender

.6376

Female

11

64.7

55

70.5

Male

6

35.3

23

29.5

Race

.7889

Asian

3

17.7

8

10.3

Black or African American

1

5.9

7

9.0

Hispanic or Latinx

0

—

1

1.3

White

13

76.5

62

79.5

Type of provider

.4911

Nurse practitioner

1

5.9

9

11.5

Physician

16

94.1

69

88.5

Specialty

.7955

Internal medicine

7

41.2

37

47.4

Family medicine

6

35.3

24

30.8

Pediatrics

2

11.8

11

14.1

Geriatrics

0

—

2

2.6

Internal medicine and pediatrics

2

11.8

4

5.1

Outpatient clinical FTE

.7206

1 FTE

9

52.9

33

42.3

0.75 to < 1 FTE

5

29.4

27

34.6

< 0.75 FTE

3

17.7

18

23.1

Year that training was completed

.909

Mean (SD)

2002 (14.3)

2001 (11.7)

Median (range)

2008 (1971-2016)

2004 (1972-2016)

Start of tenure at Cambridge Health
Alliance

.7084

Mean (SD)

2007 (8.7)

2006 (8.2)

Median (range)

2012 (1994-2016)

2007 (1983-2017)

FTE, full-time equivalent; SD, standard deviation.
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P value
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