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BACKGROUND: Little is known about how physicians
spend their work time.
OBJECTIVE: To determine how physicians in outpatient
care spend their time at work, using an innovative meth-
od: ecological momentary assessment (EMA).
DESIGN:Physician activity wasmeasured via EMA, using
a smartphone app.
PARTICIPANTS: Twenty-eight practices across 16 US
states. Sixty-one physicians: general internal medicine,
family medicine, non-interventional cardiology,
orthopedics.
MAIN MEASURES: Proportions of time spent on 14 activ-
ities within 6 broad categories of work: direct patient care
(including both face-to-face care and other patient care-
related activities), electronic health record (EHR) input,
administration, teaching/supervising, personal time,
and other.
KEYRESULTS:After excludingpersonal time, physicians
spent 66.5% of their time on direct patient care (23.6%
multitasking with use of the EHR and 42.9% without the
EHR), 20.7% onEHR input alone, 7.7% on administrative
activities, and 5.0% on other activities (0.6% using the
EHR). In total, physicians spent 44.9% of their time on
the EHR.
LIMITATIONS:Unable to measure time spent at home on
the EHR or other work tasks; participating physicians
were not a random sample of US physicians.
CONCLUSIONS:The efficiency of highly trained professio-
nals spending only two-thirds of their time on direct pa-
tient care may be questioned. EHR use continues to ac-
count for a large proportion of physician time. Further
attempts should be made to redesign both EHRs and
physician work processes.
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INTRODUCTION

Physician time is one of the most valuable resources in health-
care. The ways in which physicians spend their work time are
likely to have a major impact on the quality and cost of care,
on patients’ experience of care, and on physician satisfaction,
burnout, and professionalism.1–3 In recent years, concern
about the amount of time physicians spend on electronic
health records (EHRs) has heightened interest in the ways
physicians spend their time, yet there is relatively little infor-
mation about this important subject.2, 4, 5

We used an innovative method—ecological momentary
assessment (EMA)—both to provide detailed estimates of
physician time and to explore the feasibility of this approach
for future large-scale study of physician time use.6

METHODS

Ecological Momentary Assessment

EMA is an innovative technique that has been increasingly
applied in studies of healthcare, but has not been used to study
physician time.6, 7 In this study, EMA made it possible to
capture physicians’ self-reported activity in real time while
avoiding bias associated with retrospective recall as well as
changes that might be induced in physician behavior by the
presence of an observer (in studies in which an observer
records time use—see Appendix Section 2). When EMA
protocols use random sampling to select assessment moments
and when compliance with the protocol is high, as in this
study, the resulting sampled points provide an unbiased esti-
mate of time use during the sampled time period.6–8

We developed and pilot tested an Android smartphone app
that beeped physicians at random intervals during the work
day. Physicians selected a date when they would be seeing
patients in the office (e.g., not a surgical day) and a time
window during which they expected to be at work. When
beeped, physicians clicked on the activity in which they were
engaged at that moment. For each beep, physicians had an 8-
min window to respond, with a reminder beep given at 6 min.
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If the physician did not respond, the beep was recorded as
unanswered (for more detail, see Appendix Sections 1 and 3).

Activities and Combinations of Activities

Based on review of the literature and on pilot testing with
physicians, we developed a list of 14 activities (Table 1) in
which physicians might engage while in the office.
Physicians commonly (32.1% of beeps) reported

multitasking—being engaged in two or more activities
simultaneously—when beeped (Appendix Table A1). There-
fore, in conducting our analysis, we expanded the list of
activities to include combinations of activities (Appendix
Table A1). This made it possible to determine both the time
spent on individual activities (e.g., “interacting with a patient
and/or family”) and time spent on multitasking (e.g., when a
physician selected both “interacting with a patient and/or
family” and “EHR input”). We then grouped all activities
and combinations of activities into six categories: Patient Care,
EHR Input, Administrative Work, Teaching/Supervising, Per-
sonal Time, Other (Appendix Table A1).
It is important to note that we defined EHR Input as “Dic-

tating or entering progress notes into the medical record;
coding diagnoses and billing codes, signing paper or electron-
ic records.” We defined Reviewing/Planning as “Reviewing
patient medical records and/or test results; making plans for a
patient; searching for guidelines or research information rele-
vant to a patient.” When EHR Input was reported as a single
activity, we categorized this as EHR Input and not as Patient
Care. Entering progress notes can be considered an important
part of patient care, but we chose not to include EHR input,

when reported as a sole activity, in the Patient Care category
because there has been a decade of physician complaints about
the many clicks needed to satisfy EHR documentation require-
ments and about the copying and pasting of massive volumes
of progress notes.3, 9 In contrast, we categorized Reviewing/
Planning, even when reported as a single activity, as Patient
Care because it is largely a voluntary, proactive physician
activity, which in part may not even include EHR use. We
placed EHR Input into the Patient Care category when it was
combined with other activities such as Reviewing/Planning or
Interacting with a patient and/or family + EHR input
(Appendix Table A1).

Sample

Using the national CarePrecise Physician Database, we ran-
domly sampled 435 physicians in three specialties: orthope-
dics, non-interventional cardiology, and general internal med-
icine (excluding hospitalists). Multiple contact attempts were
made via mail and, when possible, phone or email.
Responding physicians were asked to complete a short

online survey that determined their eligibility to participate
and provided demographic information and information about
their practice. Physicians were eligible to participate if they
spent at least 20 hours per week providing patient care and if
they owned an Android phone or were willing to be loaned
one for participation (the app was only compatible with An-
droid). Physicians who participated received a $200 American
Express Gift Card.
The response rate was low (8.3%: of which 10 participating

physicians from 10 practices completed the study), so we

Table 1 Physicians work activities

Activity Description Category

Interacting with a patient and/or
family

Talking with a patient and/or family; examining the patient; performing a procedure Patient Care

Electronic Health Record input Dictating or entering progress notes into the medical record; coding diagnoses and billing
codes, signing paper or electronic records

EHR Input

Reviewing/planning Reviewing patient medical records and/or test results; making plans for a patient; searching for
guidelines or research information relevant to a patient

Patient Care

Communication about patients with:
Patient and/or family Communicating via phone, email, letter, secure portal, etc., with or about a patient Patient Care
Staff at office, hospital, or

nursing home
Other healthcare providers
Insurance company, not prior

authorization
Prior authorization Obtaining prior authorization for medications, tests, procedures, devices, referrals, etc. Admin Work
Pharmacy Ordering or refilling prescriptions for patients. For time spent on prior authorization of

medications, please click the “prior authorization” button
Admin Work

Workers’ Compensation Reviewing records; preparing reports Admin Work
Teaching/supervising Teaching or supervising students, residents, or fellows Teaching/

Supervising
Administrative tasks/meetings Meetings or other administrative tasks Admin Work
Personal time Meals, personal phone calls or emails, informal conversation with office staff not related to

patient care, etc.
Personal Time

Other Any activity not covered by the categories we have provided Other

List of the 14 activities from which physicians could choose. The Description column shows the short explanation of each activity that physicians could
see in the app. The Category column shows the category (of six categories) in which we placed the activity, when selected as an exclusive category.
Physicians often checked more than one activity for any given beep, so we also created combinations of activities and assigned each combination to one
of the six categories (See Appendix Table A1)
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recruited additional physicians, including family physicians,
from a convenience sample of practices. This yielded 53
additional physicians from 18 additional practices across the
USA. Two physicians were excluded after participating be-
cause they reported being in the office/hospital for less than
50% of their beeps. The final sample included 61 physicians
from 28 practices in 16 states (Appendix text and Appendix
Fig. A1 provide details). Recruitment and participation in the
study took place between January 2017 and May 2018.

Analysis

After excluding Personal Time, we created exhibits describing
the percentages of work time physicians spent in each category
(across all physicians, by specialty, and by practice owner-
ship), as well as the most frequent subcategories, by dividing
the number of beeps for which an activity in the category was
reported by the total number of beeps. Statistically significant
differences between groups were assessed via pairwise com-
parisons using chi-square tests or t tests, as appropriate.

RESULTS

The sample included 61 physicians from 16 states and 28
practices: 29 primary care physicians (general internal or family
medicine), 14 non-interventional cardiologists, and 18 ortho-
pedists (Table 2). Physicians’ mean age was 46.6 years; 61.0%
were men; 67.2% worked in hospital-owned practices and
32.8% in independent practices. All physicians reported using
EHRs. Physicians received on average 9.2 beeps per day [4–16]
and responded to 94.1% (531) of the 564 beeps sent to them.
During the office day, physicians spent 10% of their time on

personal activities (e.g., meals). We excluded this time—the
52 of 531 beeps for which physicians reported spending time
on personal activities—from all analyses. As displayed in
Fig. 1, after removing beeps in which physicians reported
being engaged in Personal Time, physicians spent 66.5% of

their time on Patient Care, 20.7% on EHR Input only while not
directly engaged in patient care, 7.7% on Administrative
Work, and 5% on other activities (e.g., Teaching/Supervising,
Other).
Of the 66.5% of time that physicians spent on Patient Care,

41.8% was spent exclusively interacting with patients (Fig. 2).
An additional 24.5% was spent on interacting with patients
plus EHR input or on reviewing/planning plus EHR input.
Physicians spent 44.9% of their total time (excluding Person-

al Time) inputting data into an EHR (Fig. 3). This included
20.7% of their time spent solely on EHR Input, 23.6% on
multitasking involving both EHR input and patient care (e.g.,
EHR input while interacting with a patient), and 0.6% on EHR
input combined with teaching/supervising activities. While
42.3% of EHR timewas spent on EHR input as a single activity,
57.7% was spent in combination with other activities, nearly all
of which (52.6%) directly involved patient care (Fig. 3).
There was no statistically significant difference in time use

across the three specialties (Fig. 1). However, time use differed
by practice ownership (Fig. 4): physicians working in
physician-owned practices spent 78.2% of their time on Pa-
tient Care, 14.8% on EHR Input, and 4.9% on Administrative
Work, compared with 61.6% (p < 0.001), 23.2% (p < 0.001),
and 8.9% (p < 0.001), respectively, for physicians in hospital-
owned practices. No statistically significant difference in time
use was found across the three specialties (Fig. 1).

DISCUSSION

We found that physicians in diverse specialties spent most of
their time on patient care-related activities (66.5%), as op-
posed to EHR Input only or Administrative Work (28.4%
when summed together).
Multitasking was common. For example, of the 45.0% of

their total work time that physicians spent on the EHR, 57.7%
was spent multitasking (e.g., interacting with a patient during
an office visit).

Table 2 Physician and practice characteristics

Total (n = 61) Primary care (n = 29) Cardiology (n = 14) Orthopedics (n = 18)

Sex (% male) 61% 48%* 53% 78%
Age in years (x̅ ± sd) 46.6 ± 11.9 48.6 ± 12.1 45.5 ± 12.0 44.1 ± 11.5
Practice size
1–15 physicians 26.2% 31.0% 14.3% 27.8%
16–100 physicians 32.8% 31.0% 35.7% 33.3%
> 100 physicians 41.0% 38.0% 50.0% 38.9%

Practice ownership?
Hospital/hospital system 67.2% 75.8% 71.4% 50.0%
Independent physician 32.8% 24.2% 28.6% 50.0%
EHR time use in years (x̅, range) 5.6, 1–15 6.9, 1–15* 5.7, 1–12 3.3, 1–8

Use scribe for EHR?
Not at all 85.2% 93.2%* 100%* 61.1%
Occasionally 9.8% 3.4% 0% 27.8%
Often 0% 0% 0% 0%
Almost always 5.0% 3.4% 0% 11.1%

Analysis of responses to an online survey completed by 61 participating physicians at the time of enrollment in the study. EHR, electronic health record.
In pairwise comparisons between groups, statistically significant differences (p < 0.05) were found only between physicians in the orthopedics group
compared with physicians in the other two groups (noted with a “*” symbol)
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Our results differ somewhat from a recent time-and-motion
study by Sinsky et al.9 In research involving 57 physicians
(same specialties as our study) in 16 practices in 4 states, they
found that only 27.0% of physician time was spent on “direct
clinical face time” and 49.2% on “EHR and desk work.” The
differences may due to differing methodologies: our study
recorded more multitasking, provided more activity options
and combinations of activities (47 in total; see Appendix
Section 3 and Appendix Table A1), and grouped these into
different categories than Sinsky et al. In particular, we defined
some EHR-related activities as patient care activities rather
than as “EHR and desk work.” For example, because coordi-
nating care is a pivotal activity of ambulatory care,10 we
categorized “EHR input plus reviewing/planning” as a patient
care activity. In addition, Sinsky et al. asked observers to
decide on the activity in which physicians were engaged,
whereas we asked physicians to directly report this. It is also
possible that the observers had an unknown effect on physi-
cian behavior while being observed.
To compare our findings more directly to Sinsky et al., we

added together only activities or multitasking activities that
involved direct contact with patients or with staff involved
with patient care. These summed to 50.0% of physician time
(data not shown)—substantially more than the 33.1% found
by Sinsky et al., but less than the 66.5% of physician time we
calculated by including activities like reviewing/planning as
Patient Care time.
Using EHR access logs from a single community-based

health system, Tai-Seale et al. reported that 49% of physicians’
time is spent on “face-to-face visits” and 51% on “desktop
medicine,” including 34% on progress notes and 9% docu-
menting telephone encounters and other activities.11 This
study did not measure time spent when physicians were not
logged into the EHR and could not always discern the activ-
ities in which physicians were engaged when theywere logged
in, nor did it measure multitasking.
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All Special�es Primary Care Cardiology Orthopedics

Pa�ent Care w/ EHR Pa�ent Care w/o EHR EHR Input Administra�ve Work Other Teaching/Supervising

Fig. 1 Physician work time, by specialty. This exhibit excludes the 10.0% (53/531) of time physicians spent on personal activity (e.g., meals).
Patient Care includes interacting with a patient, reviewing and planning patient care, communicating about patients with family, staff at office,
hospital, nursing home, or other healthcare provider, or any combination of the above. EHR Input includes time spent inputting data into the
electronic health record (EHR); this does not include EHR input when combined with patient care-related activities, which are included in
Patient Care. Administrative Work includes administrative tasks/meetings, communication with insurance companies, pharmacies, workers’
compensation, or obtaining prior authorization, or combinations of the above. Other includes any activity not covered by these categories.

Teaching/Supervising includes teaching/supervising as a single activity or in combination with other activities; Appendix Table A1 shows how
combinations of activities have been divided among these five categories (Patient Care is shown dived in with or without multitasking with the
EHR input). Pairwise comparisons between groups per category of activity, using chi-squared tests, found no statistically significant differences
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Total Primary Care Cardiology Orthopedics
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Reviewing/planning + Clinical
Communica�on about pa�ents

Clinical Communica�on about
pa�ents + EHR input

Interac�ng with a pa�ent
and/or family +
Reviewing/planning + EHR input

Interac�ng with a pa�ent
and/or family +
Reviewing/planning
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Interac�ng with a pa�ent
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Interac�ng with a pa�ent
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Fig. 2 Activities reported for the 66.5% of beeps categorized as
Patient Care. This exhibit excludes the 10.0% (53/531) of time

physicians spent on personal activity (e.g., meals), and shows the
breakdown of the 318 of 478 (66.5%) physician responses to beeps
that indicated the physician was involved in Patient Care when
beeped. EHR, electronic health record. Clinical Communication

about patients includes communicating about patients with family,
staff at office, hospital, nursing home, or other healthcare provider.
For clarity, only the most frequent nine activities/activity combina-
tions are displayed; those remaining are included in Miscellaneous.
Due to the small numbers in some categories, no statistical tests were

conducted between combinations of activities
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Physician dissatisfaction with EHRs may result not only
from the amount of time spent but also from other factors, e.g.,
dealing with multiple alerts, the necessity of making a large
number of clicks per day,12, 13 and lack of eye contact with
patients while dealing with the EHR.14 Several strategies have
been suggested to reduce EHR burden, such as the use of
scribes, but it is not yet clear whether they increase net costs
for physicians.15–17 In our sample, orthopedists used more
scribes than primary care physicians and cardiologists, a dif-
ference that was statistically significant. Though there was no
statistically significant difference in time use across special-
ties, primary care physicians did appear to spend more time on
EHR Input plus Patient Care with EHR Input (48%) than
orthopedists (35%). This is consistent with the perception than
the documentation burden for primary care physicians (for
example, documenting for performance measurement by
payers) is high.

Given that hospitals have been rapidly acquiring physician
practices, it may be important that physicians in hospital-
owned practices spent significantly less time on patient care-
related activities than physicians in independent practices
(61.6% vs. 78.2%) and more time on EHR input (23.2% vs.
14.8%).18, 19 The reasons for this are not clear; it is possible
that hospital-owned practices are more bureaucratic in what
they expect physicians to enter in the EHR, but this is merely
speculative.
This is the first study to use EMA tomeasure physician time

use. EMA has several advantages for empirical observation of
physician time use. Compared with time-and-motion studies
that use observers to shadow physicians, EMA studies could
be much less expensive to conduct on a larger scale, avoid bias
that may occur when an observer is present with a physician
and patient, and allow for the measurement of physician
activities during the 5.5% of physician time that Sinsky et al.
found “closed to observation.” In contrast to EHR log studies,
EMA is able to measure activities during times when physi-
cians are not logged in to an EHR, and EMA can measure
multitasking, which our results indicate is a very common
physician activity.
Despite these strengths, our study had several limitations.

First, the number of participating physicians was relatively
small, the response rate was low, and, as a convenience sam-
ple, the data is not nationally representative. However, the
study did include a broad range of practices—considerably
broader than previous research.9, 11, 20, 21 Second, because
physicians did not want to be beeped at home, we were unable
to measure time that physicians spent on the EHR at home,
which is likely substantial.5, 11, 22 An optimal study might
combine EMA tomeasure physician time use at the office with
EHR logmeasurements such as those in the study by Tai-Seale
et al. to measure physician time use at home.11

We encountered two major challenges. Physician recruit-
ment was difficult: informal recruitment feedback suggested
that physicians were concerned about being beeped while
face-to-face with patients, though participating physicians
responded to 94.1% of the beeps they received, and those that
did participate did not indicate that this was overly intrusive or
time-consuming.
In contrast to the general US population, we found that the

vast majority of contacted physicians use iPhones, not An-
droid phones.23 Though we provided loaner Android phones
upon request, the added effort this required from physicians
almost certainly reduced willingness to participate. Creating
an iPhone EMA app would not be technically difficult, though
time and budget constraints precluded it for this study.
The cost of conducting an EMA study of physician time use

within a practice, however large, or across multiple practices,
could be reasonably low, if practice leaders strongly support
the study. Practice leaders who want to understand patterns of
physician time use within their organization, and changes over
time, could encourage their physicians to participate. This
could be done in the context of discussions with a practice’s
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Fig. 3 Activities reported for the 45.0% of beeps for which EHR use
was indicated. This exhibit excludes the 10.0% (53/531) of time

physicians spent on personal activity (e.g., meals), and analyzes the
215 of 478 (45.0%) of physician responses to beeps that include

electronic health record (EHR) input. The activity “EHR input” was
selected 215 times by physicians, 91 times as a single activity, and
124 times in combination with other activities. Clinical Communi-
cation about patients includes communicating about patients with
family, staff at office, hospital, nursing home, or other healthcare
provider. Administrative Communication about patients includes
communication with insurance companies, pharmacies, workers’

compensation, or obtaining prior authorization. For clarity, only the
first seven activities/activity combinations are displayed in detail;
those remaining are included in Miscellaneous. Due to the small
numbers in some categories, no statistical tests were conducted

between combinations of activities
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physicians about how they use their time and about how they
believe they could best use their time. A large-scale research
study involving many practices would provide increased gen-
eralizability of results and very large studies would be inex-
pensive compared with time-and motion studies, since it
would not be necessary to pay an observer for each day of
physician participation. We note that physicians responded to
94.1% of the beeps they received, suggesting that participating
was not burdensome for physicians. In addition, developing a
version of the app for iPhones would likely increase physician
participation and reduce research staff time necessary to assist
participants.

CONCLUSIONS

In terms of physician time spent on patient care activities com-
pared with EHR time, our results are somewhat more optimistic
than prior studies. However, our finding that physician spend
45.0% of their time on an EHR alone or in combination with
other activities is still very substantial, and suggests that intensi-
fied efforts should be made to reduce this time. We are not aware
of studies that address how physicians should effectively allocate
their work time. However, EHRs have been widely described as
an irritant for physicians and as a major cause of physician
burnout.2–4, 15, 24 Therefore, reducing EHR time and/or amelio-
rating the user experience should be a primary goal.25

The fact that physicians—highly-trained professionals
whose time is expensive—spend only 66.5% of their time on
patient care suggests that a back-to-the drawing board ap-
proach to time-use by these highly trained professionals might
be useful. This would likely involve changes in EHRs,
changes in the way that physicians are paid, and changes in
the processes that physicians and practice staff use to provide

care, with payment changes making process changes econom-
ically viable.26
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