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Purpose: Medical scribes are charged with decreasing documentation burden associated with patient
visits. Reducing time spent on documentation may afford providers the opportunity to respond to outof-visit inbox tasks faster.
Methods: We compare changes in the time taken to address patient portal messages, prescription
requests, and test results from before to after scribe implementation among scribed primary care providers (PCPs), compared with nonscribed PCPs during the same time period. We used generalized estimating equations with robust standard errors to account for repeated measures and the hierarchical
nature of the data, and adjusted for provider and patient characteristics.
Results: We examined 472,411 tasks, including 27,645 tasks for 5 scribed PCPs and 444,766 tasks
of 74 nonscribed PCPs. In unadjusted analyses, we found no change in time to completion for prescription refill requests, results and patient portal messages; the change in time to completion from pre to
post intervention among scribed PCPs was 1.02 times that of nonscribed providers (P = .585) for prescription refill requests, 1.06 times that of nonscribed providers (P = .516) for patient portal messages,
and 1.02 times that of nonscribed providers (P = .787) for results. Adjustment for provider and patient
characteristics did not change these findings.
Conclusions: Our study suggests that scribes are not associated with improved time to completion of
inbox messages for PCPs. While scribes seem to have many benefits, our study suggests they may not
improve time to completion of out-of-visit tasks. Reducing the time to completion for these tasks likely
requires other interventions targeted to achieve those outcomes. ( J Am Board Fam Med 2021;34:70–77.)
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Introduction
As electronic medical records (EMRs) and online
patient portals are becoming more widespread, primary care providers (PCPs) have become responsible
for more out-of-visits tasks.1,2 In addition to face-toface ofﬁce visits, PCPs must review and respond to
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medication reﬁll requests, phone and patient messages, and laboratory, imaging, and consultation
reports.3 In fact, a quarter of a primary care physician’s time in the EMR is spent on inbox management.4 This electronic inbox management has
substantially increased provider workload and created
a new source of work-related stress for PCPs.5,6 In
fact, for every hour PCPs provide direct clinical face
time to patients, they spend nearly 2 additional hours
on the EMR and desk work during the clinic day.7
This time spent outside of the visit has signiﬁcant consequences for both PCPs and patients.
PCPs spend 1 to 2 hours of personal time at night
doing mostly EMR work,7 such as responding to
prescription requests and patient messages. Burnout
and stress among providers are increasing,8 leading
to high turnover rates.9 In addition, this increased
demand on PCP time may also affect patient care.
Providers report that patient care may not be
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ORIGINAL RESEARCH

Methods
Design
This observational study compared the change in
outcomes before and after scribe implementation
between scribed providers and nonscribed providers. We compare visits during the year before
scribe implementation (July 2017 to June 2018)
with the year after implementation (July 2018 to
June 2019).
Setting
This study was conducted at a safety net community academic health system, which uses an EMR
(EPIC, Verona, WI). The EMR integrates inpatient, emergency, and outpatient care, including
primary care, specialty, laboratory, pharmacy, and
imaging data. In addition, the electronic inbox
receives messages that patients send via a secure
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portal Web site, MyChart. PCPs can access their
inboxes on both computers and mobile devices (via
EPIC Haiku). Once a provider has addressed a task,
the task is either automatically removed from their
inbox or it is removed when the provider indicates
they have completed the task by clicking a “done”
button.
Outcomes
We deﬁned “time to completion” as the time from
when a task arrives in the provider’s inbox to the
time a task is cleared from a provider’s inbox. We
examined time to completion for prescription
requests, results, and electronic portal patient messages. We selected these tasks because responses to
these tasks are generally dependent on the provider.
In contrast, other inbox messages such as telephone
calls and staff messages often result in back and
forth with other staff; thus, time to completion is
dependent on other staff and would not be expected
to be impacted by scribes.
Intervention
Scribes were recent college graduates who were
interested in careers as health care professionals.
Scribes received 3 days of training on how to function effectively in their role and 1 day of training in
EMR functionality. Scribes continued learning
through feedback from supervising PCPs. Scribes
documented patient encounters, recording medical
and social histories and physical examination ﬁndings, and transcribing discussions of treatment
plans and PCPs’ instructions to patients. PCP participation was voluntary. PCPs received no compensation for participating in the scribe program,
and PCPs were not required to increase clinical
care (ie, add patients to their panels or see more
patients) to work with a scribe. PCPs that worked
with scribes were not statistically different from
those who declined scribes, in gender, race, provider type (physician vs nurse practitioner), tenure
at the institution and proportion of time working
clinically (Appendix Table 1).
Inclusion/Exclusion Criteria
Because the ﬁrst year at an institution is a learning
period for PCPs during which inbox management
skills are increased, we excluded 12 PCPs who
worked at the institution for less than 1 year before
the scribe program. We excluded 1 provider who
was in the postintervention period for less than a
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optimized because of time constraints and numerous
patient care activities requiring response outside of
an ofﬁce visit.10,11
Medical scribes are increasingly used in clinical
practice in the United States to address visit-related
burdens. Scribes are trained personnel who accompany providers during visits to provide documentation support and to assist with other administrative
tasks. Not surprisingly, scribes are associated with
improved visit outcomes such as increased productivity,12–15 decreased charting time for providers,12,16–18
and increased face-to-face time with patients.12,15,18
Scribe support during visits may also allow PCPs
to more quickly address out-of-visit tasks, such as
authorizing prescription requests, managing patient
results, and responding to patient messages. That is,
by reducing the time providers spend on charting,17
scribes may increase the time available to address
out-of-visit tasks. In turn, this may reduce delays in
access to care, improve timeliness of care, and
improve patient satisfaction and engagement.19–22
While previous studies have focused on the
impact of scribes on visit-based processes, no studies have examined their impact on timeliness of
responses to out-of-visit tasks. In this study, we
examine whether medical scribes were associated
with timeliness of responses to out-of-visit tasks.
Speciﬁcally, we examined the impact of scribes on
time to completion for prescription requests,
addressing results, and replying to patient messages
on the electronic portal.

Analysis
We compared demographic characteristics for
patients and providers using ﬁsher’s exact or the c2
test for categorical variables and t-test for continuous variables. Because the outcome of time-to-completion was right skewed, we used a natural log
transformation. We ﬁrst conducted bivariate analyses, comparing outcomes pre to post separately for
scribed and nonscribed providers using t-tests.
Next, we compared the change in outcomes from
before scribe implementation to after scribe implementation among scribed providers, compared with
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 (patients nested within providers). Finally, we
controlled for provider characteristics (gender,
race, panel size, percent full-time equivalent in outpatient clinical care), patient demographics (age,
gender, race/ethnicity), and patient complexity
(complex care management program enrollment
and at least 1 inpatient admission). We were unable
to control for provider type (MD vs NP) due to the
small number of NPs in the sample. Although we
were able to include many covariates in the model,
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sample size limitations did not allow us to control
for all covariates; thus, we were unable to include
provider tenure in the models.
The Cambridge Health Alliance Institutional
Review Board considered this study exempt from
review.

Results
Task Characteristics
We examined 472,411 tasks, including 27,645 tasks
for 5 scribed providers and 444,766 tasks of 74 nonscribed providers (Table 1). Reﬁll requests included
178,160 tasks, 74,865 were patient portal messages,
and 219,386 were processing results. These tasks
were completed for patients who were more likely
to be female, older than 21 years of age, have
English as their language of care, and be nonwhite.
Time to completion (Bivariate Analyses)
Time to completion for results did not change
among scribed providers (5.43 to 5.67 hours; P = .39)
or among nonscribed providers (7.56 to 7.67 hours;
P = .17) (Table 2). Similarly, time to completion for
prescription requests did not change among scribed
providers (2.20 to 2.24 hours; P = .62) or among nonscribed providers (3.04 to 3.06 hours; P = .58). Time
to completion for patient messages did not change
among scribed providers (5.86 to 6.97 hours; P = .60)
and decreased among nonscribed providers (4.60 to
4.44 hours; P = .03).
Unadjusted Change in Time to Completion
In unadjusted analyses, the change in time to completion for prescription requests from pre to post intervention among scribed providers was no different
among scribed providers compared with nonscribed
providers (change among scribed providers was 1.02
times that of nonscribed providers, P = .59) (Table 3).
Similarly, the change in time to completion for
patient messages from pre to post intervention among
scribed providers compared with nonscribed providers was no different (change among scribed providers was 1.06 times that of nonscribed providers,
P = .52). Finally, the change in time to completion
for results from pre to post intervention among
scribed providers compared with nonscribed providers was no different (change among scribed providers was 1.02 times that of nonscribed providers;
P = .79).
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month. To focus on providers who received the
intervention most of the time, we excluded an additional 12 scribed providers who had less than 66%
of their visits scribed during the post period. This
resulted in our ﬁnal sample of 5 scribed providers
and 74 nonscribed providers.
We started with 528,742 tasks. Based on 1
PCP’s (WA) extensive clinical experience with
scribes, we excluded tasks that occurred in the ﬁrst
6 weeks of working with a scribe to account for an
initial learning period (n = 2943; 0.6%). We
removed extreme outliers through a 2-step process.
First, we examined the median difference in time to
completion by task type pre to post for each provider among scribed and nonscribed providers.
Extreme changes in time to task response could
indicate random variation; we therefore removed
tasks for providers if the difference in time to completion for that task was an extreme outlier (deﬁned
as 3  IQR) (n = 44,501; 8.4%).23 Finally, because
providers can keep uncompleted tasks in their
inboxes intentionally (eg, as a reminder to follow
up at a future date), we removed those with values
greater than the 99th percentile (n = 4767; 0.9%).

Tasks of Scribed Providers
Pre
N = 14,206

Post
N = 13,439

N

%

N

%

9559
4357

68.69
31.31

8929
4504

66.47
33.53

2389
7584

17.17
54.50

2386
7159

17.76
53.29

Tasks of Nonscribed Providers
Pre
N = 217,481

Post
N = 227,285

P-Value

N

%

N

%

P-Value

< .0001

132909
81579

61.97
38.03

141531
85605

62.31
37.69

.018

25307
106250

11.80
49.54

26696
114930

11.75
50.60

Patient Demographics
Female
Male
Age (years)

< .0001

.25

< 20
21 to 54
55 to 64
≥ 65
Language of care

2134

15.33

2100

15.63

38562

17.98

40553

17.85

1809

13.00

1788

13.31

44369

20.69

44957

19.79

10782

77.59

10373

77.28

158694

74.05

168558

74.30

3114

22.41

3050

22.72

55602

25.95

58293

25.70

.54

English
Non-English
Race/ethnicity

.058

.0024

.0004

Black

2016

14.49

1876

13.97

32067

14.95

33806

14.88

Hispanic
White

2037
6291

14.64
45.21

2168
6084

16.14
45.29

34523
96546

16.10
45.01

36323
101391

15.99
44.64

Other

3572

25.67

3305

24.60

51352

23.94

55616

24.49

1801

13.01

1569

11.91

.0064

25679

12.05

21722

9.73

< .0001

1382

9.98

1090

8.28

< .0001

22638

10.62

17942

8.04

< .0001

Patient complexity
Complex care
management
In-patient hospital
admission (≥ 1)

providers; P = .19) (Table 3). Similarly, the change
in time to completion for patient messages from
post to pre intervention among scribed providers
compared with nonscribed providers was no different (change among scribed providers was 1.09 times
that of nonscribed providers; P = .34). Finally, the
change in time to completion for results from post

Adjusted Change in Time to Completion
After adjustment for provider and patient characteristics, the change in time to completion for prescription requests from post to pre intervention
among scribed providers compared with nonscribed
providers was no different (change among scribed
providers was 1.06 times that of nonscribed

Table 2. Time to Task Response (in Hours) Among Scribed and Nonscribed Providers Before and After Scribe
Implementation*
Patient Message
N = 74,865
N

Mean

SD

Results
N = 219,386
P-Value

N

Mean

SD

5252

5.43

0.21

4716

5.67

0.20

Prescription Request
N = 178,160
P-Value

N

Mean

SD

P-Value

Scribed providers (n = 5)
Pre

2525

5.86

Post
2589
6.97
Nonscribed providers (n = 74)

0.18
0.20

Pre

32737

4.60

0.16

Post

37014

4.44

0.16

.60

.034

103987

7.56

0.22

105431

7.67

0.22

6429

2.20

0.13

.39

6134

2.24

0.14

80757

3.04

0.12

.17

84840

3.06

0.12

.62

.58

*All comparisons conducted using a t-test.
SD, standard deviation.
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Table 1. Patient Demographics of Tasks Among Visits to Scribed and Nonscribed Providers Before and After
Scribe Implementation

Patient Message
N = 74,865

Results
N = 219,386

Estimate

SE

P-Value

1.06

1.10

.52

Prescription Request
N = 178,160

Estimate

SE

P-Value

1.02

1.06

.79

Estimate

SE

P-Value

1.02

1.04

.59

Unadjusted models
Period*Scribed
Adjusted models*
Patient message
N = 73,443
Period*Scribed

1.09

1.10

Results
N = 214,708
.34

1.02

1.06

Prescription Request
N = 171,506
.72

1.06

1.04

.19

Period*scribed reﬂects the interaction between scribed status and period (pre to post implementation), isolating the impact of scribes
after implementation compared to before implementation.
*Controlling for provider characteristics (gender, race, panel size, percent full time equivalent in clinical care), patient demographics (age,
gender, race/ethnicity), and patient complexity (complex care management program enrollment and at least 1 inpatient admission).
SE, standard error.

to pre intervention among scribed providers compared with nonscribed providers was no different
(change among scribed providers was 1.02 times
that of nonscribed providers, P = .72).

Discussion
In the ﬁrst examination of the impact of scribes on
out-of-visit task response, we ﬁnd that scribe implementation is not associated with changes in time to
completion for prescription requests, patient message, and results in primary care. These ﬁndings
remained true even after adjustment for provider and
patient characteristics.
Prior examinations suggest that scribes decrease
both the time spent in visits and the time spent charting outside of visits.12,14 Our ﬁndings suggest that
this time saved due to scribes does not result in
quicker responses to out-of-visit tasks. Several
explanations for this may exist. Providers may use the
time saved during in-visit tasks to address other
aspects of clinical care, such as speaking with and
calling patients, or consulting with other providers or
clinical staff. Alternatively, providers may reduce
their time working, resulting in better work-life balance; this theory is supported by evidence that providers are more satisﬁed and burnout is improved
after scribe implementation.12,24 In addition, providers may have spent time reviewing the quality of
scribe documentation, and may therefore not have
had additional time available to address tasks.
Providers may also address inbox items, particularly
those that require signiﬁcant cognitive burden (such
74 JABFM
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as patient messages) at particular times of the day (eg,
after patient care), which would limit the impact of
scribes on the time to address these tasks. Scribes in
this study did not have clinical training; models in
which scribes have clinical training (such as medical
assistant or nursing) may have more widely felt
impacts. Finally, providers may be devoting more
cognitive attention to these tasks, which could
require more time but also result in better care.
Replication of these ﬁndings and examination of reasons why scribes may not lead to improved time to
completion is a subject for further study.
Our study should be interpreted in the context of
several limitations. It was conducted at 1 institution
and ﬁndings may not be generalizable beyond this
setting. For example, in other settings, scribes may
have a different scope of work and may help manage
inbox tasks. Similarly, the study largely included
MDs, who have a different scope of practice than
other providers, and the results may not be generalizable to other provider types. It reﬂects the experience
of a small number of scribed providers with a large
number of inbox tasks; replication with larger cohorts
of providers would help reﬂect broader experience.
Providers volunteered for the program; thus, selection
bias may have contributed to unmeasured confounders (such as less efﬁciency or having other responsibilities). Given the nature of the intervention, providers
were not “blinded” to the fact that they were or were
not using scribes; it is unknown how this impacted
their behaviors. However, since there was no articulated expectation that time to task completion would
change, we would expect the impact of this lack of
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Table 3. Unadjusted and Adjusted Models Comparing Change in Time to completion for Out-of-Visit Tasks
Among Scribed and Nonscribed Providers Before and After Scribe Implementation

To see this article online, please go to: http://jabfm.org/content/
34/1/70.full.
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While scribes seem to have many beneﬁts, our
study suggests they may not improve time to completion of out-of-visit tasks. This suggests that the
key value of scribes may be their impact on other
aspects of care, such as productivity, after-hours use
of the EMR, and provider satisfaction. Reducing the
time to completion for these tasks likely requires
other interventions targeted to achieve those outcomes. For example, scribes could be trained to transcribe provider responses to inbox messages such as
patient messages. Care redesign efforts have historically focused on redesigning visit workﬂows to
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Scribed
N=5
N
Female

5

Race/ethnicity
Asian

Nonscribed
N = 74

P-Value

%

N

%

100.0%

51

68.9%

2

40.0%

8

10.8%

Black

1

20.0%

6

8.1%

Hispanic/Latino
White

0
2

0.0%
40.0%

1
59

1.4%
79.7%

0
5

0.0%
100.0%

6
68

8.1%
91.9%

2
1

40.0%
20.0%

33
24

44.6%
32.4%

Provider type

.5077

NP
MD
Specialty

.7277

Adult
Family
Dual family and adult

0

0.0%

2

2.7%

Pediatrics
Adult/pediatrics

1
1

20.0%
20.0%

11
4

14.9%
5.4%

Out-patient clinical
FTE

.2719

1 FTE
0.75 to < 1 FTE

4
1

80.0%
20.0%

33
25

44.6%
33.8%

< 0.75 FTE

0

0.0%

16

21.6%

Training response year
Mean (SD)

.2302
2008 (7)

2001 (12)

2010

2004

Mean (SD)

2010 (6)

2006 (8)

Median (range)

2012

2007.5

Median (range)
CHA tenure start

.1387
.1774

.2952

CHA, Cambridge Health Alliance; FTE, full-time equivalent; SD, standard deviation; NP, nurse practitioner; MD, doctor of
medicine.
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Appendix Table 1. Characteristics of Scribed and Nonscribed Providers

