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Background The amount of time that health care clinicians (physicians and nurses)
spend interacting with the electronic health record is not well understood.
Objective This study aimed to evaluate the time that health care providers spend
interacting with electronic health records (EHR).
Methods Data are retrieved from Ovid MEDLINE(R) and Epub Ahead of Print, InProcess and Other Non-Indexed Citations and Daily, (Ovid) Embase, CINAHL, and
SCOPUS.
Study Eligibility Criteria Peer-reviewed studies that describe the use of EHR and
include measurement of time either in hours, minutes, or in the percentage of a
clinician’s workday. Papers were written in English and published between 1990 and
2021.
Participants All physicians and nurses involved in inpatient and outpatient settings.
Study Appraisal and Synthesis Methods A narrative synthesis of the results, providing summaries of interaction time with EHR. The studies were rated according to
Quality Assessment Tool for Studies with Diverse Designs.
Results Out of 5,133 de-duplicated references identiﬁed through database searching,
18 met inclusion criteria. Most were time-motion studies (50%) that followed by
logged-based analysis (44%). Most were conducted in the United States (94%) and
examined a clinician workﬂow in the inpatient settings (83%). The average time was
nearly 37% of time of their workday by physicians in both inpatient and outpatient
settings and 22% of the workday by nurses in inpatient settings. The studies showed
methodological heterogeneity.
Conclusion This systematic review evaluates the time that health care providers
spend interacting with EHR. Interaction time with EHR varies depending on clinicians’
roles and clinical settings, computer systems, and users’ experience. The average time
spent by physicians on EHR exceeded one-third of their workday. The ﬁnding is a
possible indicator that the EHR has room for usability, functionality improvement, and
workﬂow optimization.
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Background and Signiﬁcance

Methods

The use of electronic health record systems (EHRs) has
become increasingly widespread in recent decades. This
widespread adoption is particularly relevant in the United
States and have become essentially universal in the United
States due to the federal mandate for adoption and meaningful use of EHRs by January 1, 2014. While the adoption of
the EHR appears to be inevitable, incorporating the basic
requirements of a modern, efﬁcient system remains challenging. The considerable barriers reported are related to
costs, physician resistance, and a low level of
interoperability.1–3
Numerous studies have examined the advantages and
disadvantages of the EHR. Documented beneﬁts include
improvements in patient safety, effectiveness, and efﬁciency.4 However, drawbacks, besides costs, include risk of
privacy violations and information overload.4 Several studies
indicate the negative effect of the use of the EHR on physician
burnout.5,6 Time spent documenting in the EHR and the time
pressure clinicians experience to provide high-quality patient care could be determining factors in the level of physician reported dissatisfaction and intent to leave.7,8 Similarly,
frontline nurse clinicians have reported frustration with the
amount of time spent interacting with the EHR and insufﬁcient time for documentation.9 Those that use remote EHR
systems also reported higher levels of stress, burnout, and
isolation.10
It is a reality that EHR adoption has drastically changed the
health care workﬂow, regardless of setting. The inﬂuence of
EHR both on health care providers and patients is widely
discussed in the media.11 The Ofﬁce of the National Coordinator for Health Information Technology (ONC) in partnership with Centers for Medicare & Medicaid Services has
expressed great concern on this matter and suggested a
strategy for reducing EHR burden on clinicians.12 The goal
of this initiative is to reduce the effort and time required to
record health information in EHRs for clinicians. Time spent
on interaction with EHR can serve as a baseline indicator of
EHR burden prior to implementation of any strategies for its
reduction.
Exploring the amount of time clinical providers spend
interacting with the EHR (typing, viewing, and navigating) during their shift is important to reach a better
understanding of the place of the EHR in the clinician
workﬂow. However, the amount of time health care
providers allocate to the EHR has not been systematically
explored.

This systematic review was performed at Mayo Clinic Rochester. The review protocol was registered on PROSPERO (ID
number CRD42019120270) on February 15, 2019 and can be
accessed at http://www.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD42019120270. The study was reported
according to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) statement.13

Objective
The aim of this systematic review is to evaluate the amount of
time that clinicians, both physicians, and nurses, spend
interacting with EHR during their workday in both outpatient and inpatient settings. This systematic review is
intended to aid clinicians and institutions in understanding
the current clinician workﬂow. The primary goal is to show
how the EHR mediates the workﬂow.
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This study focused on peer-reviewed publications that report
the time of interaction with the EHR. To be included in the
analysis, papers had to describe the use of the EHR or EHR
combined with computerized provider order entry (CPOE)
and include measurement of time either in hours, minutes,
or in the percentage of a day of primary EHR user. The
primary user of technology was considered as any physician,
physician assistant, or nurse. It excludes publications, in
which the primary user of the EHR was not a clinician, for
example administrative, laboratory, research staff, students,
or patients. Papers that did not study clinical documentation
and CPOE (e.g., clinical decision support tools) were also
excluded.
We included all study designs. Secondary literature, conference abstracts, commentaries, opinion editorials, and
letters to the editor were excluded. We also excluded studies
that performed in a simulated environment.
Studies were eligible for inclusion if they were written in
English and published between 1990 and 2021. As computer
and internet access since in the early 1990s contributed to
more widespread dissemination of the EHR in clinical settings,14 this timeframe was considered appropriate to our
objective.

Information Sources and Search
An experienced librarian with input from the principal
investigator developed database selection and search strategies (►Supplementary Material [available in the online
version]). A comprehensive search of the following databases
was conducted: Ovid MEDLINE(R) and Epub Ahead of Print,
In-Process & Other Non-Indexed Citations and Daily, (Ovid)
Embase, CINAHL, and SCOPUS. English titles and abstracts
published between January 1990 and December 2018 were
initially searched on December 5, 2018. To include recent
studies, a ﬁnal systematic database query was performed on
March 1, 2021. Search terms were limited by documented
time of interaction with any EHR components or CPOE in
outpatient and inpatient settings. Controlled vocabulary
supplemented with keywords was used to search for EHR.
The Medline search strategy included the following headings
and keywords: “Medical records systems, Computerized”,
“Electronic medical records”, “CPOE”, “Documentation”,
“Workﬂow”, “Task performance and analysis”, “Time and
motion,” “Work redesign,” “Efﬁciency,” and “Data entry,”
“Error.” The terms and ﬁlters’ syntax for each database are
provided in the ►Supplementary Material [available in the
online version].
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Study Selection
Duplicate articles were excluded. Study selection was performed by using the online systematic review software
Covidence (Alfred Health, Monash University, Melbourne,
Australia). The titles and abstracts of the references retrieved
in searches were assessed for eligibility twice by two independent reviewers (Y.P. and K.C.). Eligible publications were
obtained through the full-text reading of selected articles
and independent evaluation. Any discrepancies were resolved through discussion with the third reviewer (V.H.).

Data Collection and Analysis
Data abstraction from the articles selected for inclusion was
performed by one reviewer (Y.P.). Extracted information
included country, study setting; type and sample size of
hospital staff; year and duration of the study; type and
characteristic of the computer system; time allocated to
interaction with the EHR; and which tasks were performed.
Outcomes of interest were quantitative. The primary
outcome was the time of clinician interaction with the
EHR, measured in hours of a workday or percentage of a
workday. The appropriate portion of each study was analyzed, excluding data beyond the scope of the current
review (e.g., time spent using paper records, team communication, patient-physician interaction, and scribes). Meta-

analysis was not performed due to high heterogeneity of
selected studies.
For assessing risk of bias the 16-item Quality Assessment
Tool for Studies with Diverse Designs (QATSDD) was used.15
The tool showed good reliability and validity for heterogeneous methodologies, including observational time-motion
studied.16 Fourteen criteria were applied for both qualitative
and quantitative studies. Each item was scored from 0 to 3
with a maximum quality score of 42. The following characteristics of included studies were additionally assessed:
observer training, acknowledgment of the Hawthorne effect,
total observation hours, and observation after working hours
and on weekends.

Results
Search Results
A total of 6,485 abstracts were identiﬁed through the database
search (►Fig. 1). After the removal of duplicate records
(n ¼ 1352), a total of 5,133 abstracts remained for title and
abstract screening. A total of 4,899 abstracts were excluded,
leaving 234 full-text articles eligible for full review. After adding
one record identiﬁed through manual search, 235 studies were
reviewed by two researchers in duplicate. A total of 217 of these
full-text articles were excluded due to lack of any outcome of

Fig. 1 Flow chart of study selection. Flow chart describing the process of study selection.
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interest (n ¼ 128), nonoriginal studies, including reviews, comments, opinions, editorial letters (n ¼ 46); abstracts (n ¼ 35), or
other reasons (n ¼ 8). Most papers that lacked outcome of
interest (time spent on EHR per day) reported time on direct
or indirect patient care,17,18 time on mixed paper and computer
tasks,19–28 time per note or record,29–34 time on EHR per patient
visit,35–39 and time calculated in a simulated environment.40,41
After completion of full-text screening, 18 articles were left for
data extraction and analysis.

Characteristics of Included Studies
Half of all included studies (50%, n ¼ 9) were time motion or
work sampling studies with direct observation
techniques.42–50 Other study designs were retrospective
cohort and cross-sectional studies (44%, n ¼ 8)51–58 and
one descriptive qualitative study (6%, n ¼ 1).59 Of conducted
studies, 17 were done in the United States,42–49,51–59 and one
in Argentina.50 A total of 14 studies observed physicians
and/or residents (►Table 1),43,45–49,51–58 three studies observed nurses only (►Table 2),44,50,59 and one study observed physician assistants.42 The outcome was measured by
direct observation using a tablet-based time recorder or
mobile devices,42–45,47–49 direct observation using a worksheet,50 and counting mouse clicks.46 Other measurement
tools included event logging51–58 and survey.59 The approach
that uses log tracking brought a signiﬁcant advance to workﬂow analysis. All studies published since late 2018 and
included in this review used EHR log data.
The majority of studies (n ¼ 15, 83.3%) took place in inpatient settings, of which 10 studies were performed in academic
and
tertiary
centers
and
university
hospitals,42,43,45,49,52,53,55–58 and ﬁve studies were conducted
in community and community teaching hospitals.44,46,47,50,59
Three studies were performed in outpatient settings.48,51,54
The setting studied varied between studies. Study settings
focused on physicians including family medicine and ambulatory care (n ¼ 3),48,51,54 emergency department (n ¼ 2),45,46
intensive care unit (ICU; n ¼ 2),43,55 general surgery
(n ¼ 3),52,53,56 and general/internal medicine service
(n ¼ 4).47,49,57,58 Physician assistants were studied in hematology and oncology settings (n ¼ 1).42 Nurse clinician study
settings included medical/surgical/general care unit
(n ¼ 3),44,50,59 progressive care unit (n ¼ 1),50 and adult ICU
(n ¼ 1).59 Attending physicians and residents spent from 14%
to 52% of their workday interacting with the EHR (►Fig. 2). The
average time allocated to EHR tasks by physicians was 36.6% of
their workday. Nurses spent from 18 to 57% of time of their
workday on EHR interaction (►Fig. 2). The latter mean time
was reported in a descriptive qualitative study performed at a
community hospital to evaluate nurses’ perception of EHR.59
When aggregating data from time-motion studies44,50 that are
less prone to bias, the average time allocated to EHR tasks by
nurses was 22% of their shift.

Quality Assessment
There was variation in the methodological quality of the
included studies. The QATSDD score ranged from 10 to 32
(mean ¼ 21.2; standard deviation [SD] ¼ 6.49). Studies com-
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monly received higher scores on items that referred to the
description of research settings, data collection methods,
and procedures. A lack of considerations of sample size and
representativeness of a sample was given by authors of
included studies. Observer training was explicitly described
in several studies,42,43,45,47–49 of which three studies
reported practicing observations with a clinician.43,45,49
Reliability and validity of measurement tool were addressed
in ﬁve studies43,45,48,49,51; and even fewer studies reported
interrater reliability.43,48,49 The observation time varied
from 30 to 494 hours with a mean of 207
(SD ¼ 161) hours.42–46,48,49,51 Time of interaction with the
EHR after working hours or on weekends was assessed in a
few studies by tracking logs,51–53 by direct observation,43 or
by self-report.45,48 Out of nine studies that used direct
observation techniques, ﬁve studies acknowledged the Hawthorne effect.42,43,45,48,49

Discussion
This review synthesized the results of published studies that
estimated the amount of time physicians and nurses dedicate to EHR during their workday. The impact of EHR
implementation on physicians’ workﬂow may widely vary
depending on their role and clinical settings, as well as type
and usability of a computer system in the institution. Acknowledging these factors, we report on the overall high
proportion of time a clinician spent interacting with the EHR.
This is particularly the case in outpatient settings. Family
medicine physicians spent nearly half of their weekday using
the EHR, as similarly reported in the studies that perform logbased analysis51 and direct observation.48 Apart from nondirect patient activities, physicians interact with the EHR
during face-to-face patient communication. In ambulatory
practice, at least one-third of the patient-dedicated time was
spent interacting with the EHR.28,48 Similarly, Street et al
showed that primary care providers spend 39.4% gazing at
the EHR during a visit.35
In hospital settings, mean time of EHR interaction varied
across medical and surgical specialties. Physicians and residents in surgical specialties spent on average 20% less time
using the EHR than clinicians in other specialties, including
internal medicine, critical care, and emergency medicine (17
vs. 37%). The workﬂow of interns or residents can be a good
reﬂection of EHR-mediated workﬂow, as they started their
professional career in the era of computerized medicine. In
inpatient settings interns, as primary writers of clinical
notes, dedicated more than 10 hours of a 24-hour period to
EHR interaction.60 Time-motion studies reported that twothirds of intern time was allocated to indirect patient care,
including 40 to 43% of the time accounted for computer
tasks; while only 12 to 13% of time was spent on direct
patient contact.18,60 Internal medicine residents are EHR top
users. The time allocated to EHR was over 50% of resident’s
shift measured by time-motion method47 and 44% of a shift
calculated by logs data.58 Unlike internal medicine residents,
surgical residents spent less time interacting with EHR daily.
However, weekly usage was 38% of actual duty hours.52
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Retrospective
observational

Retrospective
observational

Time motion

Time-motion

Cox et al (2021)53

Giliberto et al (2020)

Hanauer et al (2013) 42

Heaton et al (2018)45

4

5

6

7

Setting and country

© 2021. Thieme. All rights reserved.

Type of staff

ED attending physicians

Physician assistants

Physicians

Physicians

Residents

Residents, attending
physicians

Physicians

Computer system used

EHR (system is not
mentioned)

EHR and CPOE (Sunrise
Clinical Manager, V. 4.5;
Allscripts, Chicago, IL)

Epic system, (Epic Systems
Corporation)

Epic system (Epic Systems
Corporation)

Epic system (Epic Systems
Corporation)

EpicCare Inpatient Clinical
System, spring 2006 version

Epic system (Epic Systems
Corporation)

Tool for measurement

Direct observationsa (192 h
in total)

Direct observationsa (70.5 h
in total)

Logged time

Logged time

Logged time

Direct observationsa (144 h
in total)

Logged time

EHR tasks evaluated

Reviewing records, order
entry, and shift and postshift documentation

Computer reading activities, computer writing
(orders and forms)

Total EHR time; writing
notes, clinical chart review,
in basket messages, placing
orders, other, schedule, visit
navigator

Total EHR time

Total EHR time

Order entry, clinical review
and documentation, administrative review and
documentation

Documentation, chart review order entry, problem
list, other clerical task, inbox tasks

Narrative summary

ED attending physicians spent on reviewing
records and order entry on average
87.1 minute (SD ¼ 23.2); on shift documentation 55.3 minute (SD ¼ 18.8); on postshift
documentation 42.5 minute (SD ¼ 32.5).
Mean time spent on EHR interaction was

Computer reading activities required 14% of
total time, computer writing activities required 26% of total time, of which 7.2% was
accounted for order writing.

Otolaryngologists and advanced practice
provider spent 74.0 minute (SD ¼ 38.8) on
EHR interaction daily.
Writing notes accounted for 31.7 minute
(SD ¼ 20.8) or 43%.
Chat review required 10.4 minute (SD ¼ 6.9)
or 14%, in basket messages - 7.8 minute
(SD ¼ 6.3) or 10%, placing orders - 7.1 minute (SD ¼ 5.5) or 10%, other tasks 6.2 minute (SD ¼ 7.7) or 8%, schedule 4.0 minute (SD ¼ 4.1) or 8%, and visit navigator - 5.1 minute (SD ¼ 3.9) or 7%.

The mean time spent on EHR by general
surgery attendings was 1.96 hour (SD
¼ 2.50) per day.
The mean EHR use was 1.70 h (SD ¼ 2.28)
between 6 A.M. and 6 P.M. and 0.26 hour
(SD ¼ 0.69) between 6 P.M. and 6 A.M.
The average EHR use was 2.73 hour (SD
¼ 2.80) per designated clinic days.
The average EHR use was 2.19 hour (SD
¼ 2.50) on operative days and 0.91 hour
(SD ¼ 1.66) on open days.

The median time spent on EHR by residents
was 2.4 hour per day (IQR 0.0–6.13).
On average general surgery residents dedicated 38.2% (23.7 hour) of the actual work
week on EHR.

Residents spent 8.0% (SD ¼ 5.5) of time on
order entry, 30.5% (SD ¼ 15.4) on clinical
review and documentation, 4.3% (SD ¼ 3.9)
on administrative review and documentation.
Physicians spent 3.1% (SD ¼ 3.0) of time on
order entry, 26.7% (SD ¼ 12.0) on clinical
review and documentation, 4.7% (SD ¼ 2.9)
on administrative review and
documentation.

Family medicine physicians spent around
52% of their day on EHR.
Tasks included EHR documentation (23.7%),
chart review (28.7%), order entry (12.1%),
problem list (3.4%); other clerical tasks
(8.4%), and inbox tasks (23.7%).

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.

Academic tertiary care center, ED; U.S.

Academic medical center,
hematology/oncology; U.S.

10 de-identiﬁed institutions
- ambulatory;
otolaryngology; U.S.

Academic institution department of general
surgery; U.S.

Academic institution, department of general
surgery; U.S.

Tertiary care medical center, three ICUs; U.S.

Academic health care center that consists of family
medicine clinics; U.S.

Major limitations

►

The type of EHR was not described, the sample size of participants was not mentioned.
Time spent on EHR after
working hours was collected as
self-reported data.

The sample size was small (n ¼ 3).

The time spent on EHR was
underestimated:
(1) The EHR interaction time was
limited to active EHR use with a
short 5-s timeout.
(2) Clinically active days were
overestimated as any day when
EHR was opened (weekends, halfdays) was included to the denominator.
Due to methodology the proportion of total time on EHR per day in
% was not calculated. The data were
not aggregated in the
Fig. 1.

There is a possible underestimation of EHR use: logged times
from portable devices and another electronic system were not
included.
Clinical hours may be inaccurate
due to schedule changes.
There is a possible overestimation of EHR use as the time
accounted for both active interaction and passive use of electronic system.

Logged time was not categorized
according to speciﬁc settings
(inpatient, outpatient, remote),
residents’ rotations and shifts.
The sensitivity analysis showed
an underestimation of EHR interaction time (by 1.2 h) due to inclusion of logged time of one
particular rotation (use of another electronic system in parallel
with Epic).

Multitasking data were excluded
from sequential analyses.
The data refers to 2006–2008
when EHR were less advanced.

Time spent on some activities
could be underestimated as associated tasks (chart review and
telephone call) were attributed to
one category (chart review).
Time spent on EHR could be
overestimated, as the event logs
show the time of an ongoing task
opened in EHR rather than active
clinician interaction.
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54

Retrospective
observational

Cox et al (2018)52

Time motion

3

Carayon et al (2015) 43

Arndt et al (2017)51

1

2

Type of study

Retrospective
observational

Study (Year)

n

Table 1 Characteristics of studies that describe a physician’s time on electronic health record
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Time motion

Retrospective observational study

Time motion

Retrospective
observational

Hill et al (2013)46

Krawiec et al (2020) 55

Mamykina et al (2016)

Maloney et al (2020) 56

8

9

10

11
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Academic tertiary care hospital, internal
medicine; U.S.

Tertiary care center; U.S.

Tertiary care teaching
hospital; U.S.

Ambulatory care in 4 specialties in 16 practices; U.S.

An academic tertiary care
teaching hospital; U.S.

Urban teaching hospital,
general medicine
service; U.S.

University-afﬁliated tertiary
care facility, PICU; U.S.

Community teaching hospital, ED; U.S.

Setting and country

Residents

Physicians, residents

Physicians

Physicians

Residents

Residents

Physicians

Physician, residents middlelevel providers

Type of staff

Epic system, (Epic Systems
Corporation)

CERNER1 (North Kansas
City, MO)

EHR (system is not
mentioned)

Various EHR systems

Canopy (Cerner Corporation, Kansas City, MO)

EHR system (Allscripts Sunrise, Allscripts, Chicago, IL)

Cerner Powerchart (Cerner
Corp, Kansas City, MO)

McKesson Horizon Emergency Care V.10.3 EHR
system

Computer system used

Logged time

Logged time

Direct observationa (494 h
in total)

Direct observationsa
(430 hour in total)

Total EHR time

Total EHR time per day; time
on chart review, on orders,
on documentation, and on
other activities.

Mean time (%) spent on
EHR, including time on
writing, orders,
reading/reviewing and
others

EHR and desk work

Total EHR time per day
Speciﬁc EHR tasks were
reported per patient chart

Computer-based activities:
writing, viewing, and reading notes

Direct observationa for 7–
14 h

Logged time

Total EHR time, chart review
time, documentation time,
and order entry

Data entry
Chart review

EHR tasks evaluated

Logged time

Mouse click count (observation for 30 h)

Tool for measurement

Narrative summary

Internal medicine residents interacted with
EHR for average of 5.38 hour (SD ¼ 2.7) or
44% of their shifts. Chart review required
more than 40% of EHR time. Depending on
training level and rotations, time distribution of other activities was the following:
note review 8.1–21.8%, note entry 4–18.4%,
order entry 6.2–11.4%, navigator 4.2–8.8%,
and results review 4.1–7.7%.

In the ﬁrst academic quarter, mean daily EHR
time was 3.8 hour (SD ¼ 2), or 37% (SD
¼ 17), 41% (SD ¼ 14), and 45% (SD ¼ 12) of a
day for all clinicians, residents, and interns,
respectively. During the fourth academic
quarter, the daily time on EHR decreased up
to 30%. Clinicians dedicated 38% (SD ¼ 8) of
time on chart review, 17% (SD ¼ 7) on
orders, 28% (SD ¼ 11) on documentation,
and 17% (SD ¼ 7) on other activities.

Hospitalists spent on average on EHR 34.1%
(SD ¼ 0.9) of shift time.
Writing required 58.4% of all EHR activities,
orders (20.2%), reading/reviewin (19.4%),
and others (2%).

Family physicians spent 49.2% of their day on
EHR and desk work.

The general surgery and OB/GYN residents
spent on EHR interaction nearly 2 hour per
day. The orthopedic residents spent on EHR
tasks 80 minute per day. The total EHR time
was signiﬁcantly different (p < 0.001) between interns (133.3 minute), juniors
(115.2 minute), and seniors (95.1 minute).
General surgery residents spent on EHR
interaction 17% of an average 12-h shift.

Residents dedicated 364.5 minute or 50.6%
of their shift time to computer tasks.
Documentation accounted for 189.9 minute
or 52.1% of all computer tasks, including
writing notes (128.7 minute or 35.3%),
viewing the list of available notes
(33.9 minute or 9.3%), and reading notes
composed by others (27.3 minute or 7.5%).

Physicians spent on EHR interaction a median of 2:10 (IQR 1:31–3:08) h: min or 20%
of their 10-hour shift.
Chart review accounted for 35 minute (IQR
00:14–1:10), documentation time - for
1 hour (IQR 00:45–1:22).

Emergency physicians spent 43% of shift
time on data entry, 12% on case review.
The total time of interaction with EHR during
the shift was 55%.

174.8 minute (SD ¼ 46.9) or 38.5% of shift
time.

The EHR time could be overestimated as idle intervals of 5 minute and less were attributed to
active EHR interaction time.

The work hours could be
inaccurate.

The sample size of hospitalists
was small.

Time spent on EHR after
working hours was collected as
self-reported data.

Orthopedics residents might act
as consultants rather than primary writers of notes. The
authors noted discrepancies between the reported number of
patient charts per resident per
day and the actual number of
patients that residents are taking
care for daily. The total time is
likely to be underestimated.

Major limitations: small sample
size (n ¼ 7), the total time of observation was not mentioned.

The sample size was small (n ¼ 7).
Shift hours were chosen based on
a regular PICU workﬂow.
Fluctuations in a physician
schedule could present.

The study has a high risk of bias:
small sample size (n ¼ 16); short
observation time.
High variability in outcomes
(large standard deviation) might
be associated with high variability in training of included
participants.

Major limitations

Pinevich et al.
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Abbreviations: ED, emergency department; EHR, electronic health records; IQR, interquartile range; ICU, intensive care unit; OBGYN, obstetrics and gynecology; PICU, pediatric intensive care unit; SD, standard
deviation.
a
Time of direct observation refers to postimplementation periods of pre-post design studies.

Retrospective
observational

Retrospective
observational

Verma et al (2020)57

14

Wang et al (2019)58

Time motion

Tipping et al (2010)49

13

15

Time motion

Sinsky et al (2015)48

12

47

Type of study

Study (Year)

n

Table 1 (Continued)
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Schachner et al
(2015)50

3

Two community hospitals
within one healthcare system, medical-surgical ﬂoor
and ICU; U.S.
An academic tertiary level
hospital, ICU, intermediate
care unit, general care unit;
Argentina

Work-sampling

Two hospitals (A and B) in
the same health care system, medical/ surgical
units; U.S.

Time motion

Descriptive qualitative study

Setting and
country

Type of
study

Nurses

Nurses

Nurses

Type of staff

EHR, ITALICA

EHR (system is not
mentioned)

EHR with medication charting
system

Computer
system used

© 2021. Thieme. All rights reserved.
EHR use

Nurses spent 23.79% (SD
¼ 3.65) of time on EHR use in
ICU, 18.26% (SD ¼ 2.93) in intermediate care unit, and
19.97% (SD ¼ 2.17) in general
care unit.

According to survey responses,
nurses spent from 25 to 98% of
their shift using the EHR, with a
median of 50% and a mean of
56.6%.

At hospital A nurses spent 17.8%
of time on electronic charting,
10.9% on electronic information
retrieval and navigation, 1.1% on
other computer use.
At hospital B nurses spent 11.4%
of time on electronic charting,
4.4% on electronic information
retrieval and navigation, and
2.8% on other computer use.
Overall, 29.8% of time was distributed to computer-related
tasks at hospital A and 18.6% of
time was allocated to computerrelated tasks at hospital B.

Narrative summary
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Direct observation

Time on EHR

Electronic charting, electronic information retrieval and navigation, other
computer use

Direct observationsa
ranged from 1 to 4 h
(240 h in total)

Self-reported

EHR tasks
evaluated

Tool for
measurement

That was a pilot study that used
a work sampling technique to
assess time on EHR after redesigning electronic charts in the
preimplementation phase.
Time-motion is more reliable
methodology than work sampling to assess speciﬁc task
durations. 79

The study has high risk of bias
due to self-reported outcomes.

EHR was not well described.
The study lacks validity and reliability of measurement tool.
Nearly half of all activities were
observed less than 2% of the
time.

Major limitations

Interaction Time with Electronic Health Records

Abbreviations: EHR, electronic health records; ICU, intensive care unit; SD, standard deviation.
a
Time of direct observation refers to postimplementation periods of pre-post design studies.

Kossman et al
(2008)59

Cornell et al
(2010)44

1

2

Study (Year)

n

Table 2 Characteristics of included studies that describe a nurse’s time on electronic health records
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Fig. 2 Time spent on interaction with electronic health record by clinicians. Blue bars represent nurses and orange bars represent physicians.

The mean time of EHR interaction by nurses might be
underestimated due to the lack of included studies and short
time period after EHR implementation. However, studies
that reported documentation time on both electronic and
paper charts showed a similar time range from 19 to 35% of
total nurse activities.20,23–25,61 There are lack of reports
quantifying log-based time spent on EHR by nurses, compared with physicians. A recently published paper described
the ﬁrst study of this kind to analyze active EHR time spent
by nurse practitioners (N.P.) and physician assistants (P.A.).
Total daily time spent interacting with the EHR was signiﬁcantly higher for NP/PA providers, compared with residents
(176.5 vs. 152.3 minutes).62 This demonstrates a greater
burden for N.P./P.A. providers compared with resident physicians, as stated by the authors.
Clinical staff is becoming overwhelmed with the EHR
burden not only during clinical hours, but also after
work hours. After-work time varies from 42 minutes to
1.9 hours for physicians and residents depending on their

specialty and setting. However, after-hours activities were
generally observed in both outpatient- and inpatient settings
regardless of specialty and EHR proﬁciency.8,51,52,63,64 Survey studies showed that after-hours charting was signiﬁcantly associated with physician burnout.65
Electronic health records may save time for information
gathering and reviewing simply because clinicians spend less
time looking for charts or patient information from disparate
systems.66 In particular, this reduction in time was signiﬁcant in pre-rounding activities across the studies.66,67 However, the EHR was designed to capture and store data and
lacks the ability to synthesize and communicate patient
information in a user-friendly manner. High-intensity clinical work and time constrain predispose to using multiple
encounters at once, resulting in a cognitive switch between
patients. With EHR implementation, the number of activities
and task switching have increased by 31% for residents and
decreased by 23% for attending physicians.43 The workﬂow
of otolaryngology residents was more fragmented while
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using the EHR than while using the paper system.17 Interaction time with the EHR is not a sufﬁcient measure for
workﬂow assessment as disruptions to clinical workﬂow
associated with EHR are not captured.68
The average daily total logged time spent on “desktop
medicine” was more than 50% of the physician day.69 Apart
from common EHR tasks such as authoring and viewing
notes, desktop medicine includes other activities such as
communicating with patients through patient portals, communicating with colleagues, searching for the literature,
billing, and other clerical activities. However, of all computer
activities, the most time consuming was the process of data
entry.46,47,49,51
The usability of clinical data interfaces is another major
issue. Emergency medicine physicians spend more time on
order entry and charting than direct contact with patients.46
In particular, one study has shown that the ordinary electronic order of a 325-mg aspirin requires six mouse clicks.46
The increase in electronic data availability does not necessarily mean an improvement in the way information is
handled and used. International publications have also
reported a poor state of EHR usability without any signiﬁcant
changes over time.70 The log-based analysis has been more
commonly used for assessing the time spent on the EHR
within the last 3 years. These methods shed light on speciﬁc
patterns of EHR interactions by various clinicians in health
care. However, the time of EHR interaction is not the only
indicator of usability. Many other characteristics such as
failures of EHR implementation, level of EHR adoption of
the different workﬂow that an electronic system requires,
failures to utilize existing technology because of ﬁnancial
constraints, availability of mobile devices, implementation
of health information technology tools, and organizationlevel changes of workﬂow were beyond the scope of this
review.
There are several potential solutions to improve user
interaction with the EHR. The voice technology and implementation of medical scribes may be useful in improving
workﬂow productivity.71–73 When medical scribes were
implemented in the emergency department, the total time
physicians spent interacting with the EHR decreased by
approximately 30%.45 User-friendly electronic note design
may reduce clinician time spent reviewing and transferring
information.74 The use of visualization techniques such as
dashboards are proposed to improve the summary of information and support the decision-making process.75 Usercentered designs are likely not the sole solution. Adapting the
EHR to the current clinical context will likely contribute to
usability and operability.
To the best of our knowledge, this is the ﬁrst systematic
review exploring time of interaction with the EHR by clinicians. The main focus of previous systematic reviews was to
synthesize time on clinical documentation and to measure
staff efﬁciency by comparing pre- and post-EHR periods.76–78 These systematic reviews generally showed an
increase of time spent on nurses and physicians documentation with the implementation of EHR and CPOE.77,78 Unlike
our review, the reported time was allocated to both paper
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and electronic records. In our review, we aggregated data on
EHR interaction time that can enhance understanding of the
current clinician workﬂow in health care.
This study has several limitations. We did not examine the
quality of documentation and did not quantify different
modes of data entry such as typing, dictation, or scribes.
There are gaps in our understanding, such as what proportion of time spent on the EHR was necessitated by clinical
context or regulatory demands versus time that is simply
wasteful. Other administrative tasks performed at the desktop were not explored.

Conclusion
This systematic review evaluates the time health care clinicians spend interacting with the EHR. Physicians spent 37% of
their workday and nurses spent 22% of their workday interacting with the EHR. This ﬁnding is a possible indicator that
the EHR has room for usability, functionality improvement,
and workﬂow optimization.

Clinical Relevant Statement
This systematic review is the ﬁrst of its kind to provide a
narrative synthesis of the systematically selected studies
reporting the amount of time spent on interaction with
the EHR by clinicians. The systematic review summarizes
the existing data on EHR interaction time, available within
the past 30 years, and highlights a shift in the preferred
methodology of workﬂow analysis from time-motion studies to EHR event log studies. The ﬁndings conﬁrmed evidence
that clinicians spend a signiﬁcant time of their day interacting with EHR technology, regardless of settings and roles. The
ﬁndings will guide future research directions aimed at
improving clinician workﬂow organization.

Multiple Choice Questions
1. What approach has been most used in recent studies
exploring the amount of time spent on interaction with
EHR?
a. Time and motion analysis
b. EHR log-based analysis
c. Work-sampling technique
d. Survey
Correct Answer: The correct answer is option b. The
approach that uses log tracking brought a signiﬁcant
advance to workﬂow analysis. All studies, which had
been published since late 2018 and were included in
this review, used EHR log data.
2. How much time did physicians spend interacting with
EHR per their working day in both inpatient and outpatient settings?
a. The average daily time on EHR was nearly 22% of their
workday.
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Correct Answer: The correct answer is option d. The average
daily time spent on EHR interaction by physicians was nearly
37% of their workday in both inpatient and outpatient settings.
Family medicine physicians spent approximately half of their
weekday on EHR (answer c). Nurse clinicians spent interacting
with EHR nearly 22% of their workday (answer a).
Protection of Human and Animal Subjects
The study was performed in compliance with the World
Medical Association Declaration of Helsinki on Ethical
Principles for Medical Research Involving Human
Subjects.
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