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Background and Significance

The increased emphasis on patient satisfaction has coincided
with the growing adoption of electronic health records (EHRs)
throughout the U.S. The 2001 Institute of Medicine Report,
“Crossing the Quality Chasm,” identified patient-centered care
as a key element of quality health care.1 In response to this call,
theHospitalConsumerAssessmentofHealthcareProviders and
Systems (HCAHPS) survey was developed to assess patients’
health care experiences in the inpatient setting. Simulta-
neously,financial incentives have facilitated the rapid adoption
ofEHRapplications,with84%ofhospitalsmaintaining at least a
basic EHR in 2015 (a ninefold increase since 2008).2

Despite the concurrent deployment of patient satisfaction
surveys and EHRs, there is a poor understanding of the
relationship that may exist between physician usage of
the EHR and patient satisfaction. Most prior research into
the impact of the EHR on physician–patient communication
has been observational, describing the behaviors of physi-
cians and patients when the clinician accesses an EHR in the
exam room. Past research has shown that encounters where
physicians access the EHR are often filled with long pauses,3

and that few clinicians attempt to engage patients by sharing
what they are looking at on the screen.4 A recent meta-
analysis reviewing 53 papers found that only 7 studies
attempted to correlate objective observations of physician
communication behaviors with patient perceptions by elicit-
ing feedback from the patients.5 No study used a standar-
dized assessment tool of patient satisfaction. The authors
conclude that additional work is necessary to better under-
stand the patient perspective of the presence of an EHR
during a clinical encounter.

Additionally, increasing EHR adoption and emphasis on
patient satisfaction have also corresponded with rising phy-
sician burnout rates.6,7 Prior work suggests that EHR adop-
tion may be contributing to this trend.8 Burnout from the
EHR may be due in part to the significant amount of time
physicians spend logged into systems, documenting long
after clinic has ended in effort to avoid disrupting the
patient–physician relationship.9

We used existing data sources to describe the relationship
between the amount of time physicians spend logged in to
the EHR—both during daytimehours aswell after clinic hours
—and performance on a validated patient satisfaction survey.
Our null hypothesis is that there is no relationship between
increased time logged in to the EHR and patient satisfaction.

Methods

Our work was determined to be exempt by our Institutional
ReviewBoard for quality improvement purposes.We queried
EHR system reports to obtain the average monthly hours
attending physicians from general internal medicine
(n ¼ 27), cardiology (n ¼ 10), and gastroenterology (n ¼ 2)
outpatient clinics at a single academic institution spent
logged into the EHR both during and outside of normal
clinic hours from March 2015 to March 2016. Additionally,
we obtained the number of days per month the physicians
had outpatient clinics. We also obtained provider perfor-
mance reports from the Clinician and Group Consumer
Assessment of Healthcare Providers and Systems (CG CAHPS)
survey from the same period. The CG CAHPS survey is the
ambulatory version of the HCAHPS survey, designed to assess
patient satisfaction with outpatient clinic encounters.10
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Providers were excluded from the analysis if they had fewer
than 30 surveys returned during the study period. Information
about survey participants including diagnoses, age, sex, etc.
was unavailable to protect the anonymity of the participants.

Our primary outcome was the providers’ score on the like-
lihood to recommendprovider item. Likelihood to recommend
provider is a common surrogate for overall satisfaction with
care.11 Secondaryoutcomes include the providers’ score on the
communication domain of the CG CAHPS. The communication
domain was chosen because the questions asked are most
closely aligned to providers’ usage of EHR. This domain was
comprised of an overall communication score, as well as four
subdomains: (1) provider knew important medical history,
(2) provider spent enough time with the patient, (3) provider
showed respect for what patient said, and (4) provider listened
carefully to patient.

We used descriptive statistics to characterize both the
providers’ overall average monthly EHR usage during normal
clinic and after-hours as well as providers’ monthly
average hours of EHR usage per day of clinic. We performed
univariable regressions to assess the relationship between
duration of EHR usage and performance on the CG CAHPS
domains. We calculated an R2 to assess for the strength of the
relationships. Statistical analyses were performed in SPSS
version 24.

Results

Differences in EHR Usage between Specialties
General internists and specialists spent an average of 3.4
(2.5) hours per clinic day logged into the EHR during
daytime hours and 0.79 (0.78) hours per clinic day logged in
to the EHR after normal clinic hours (►Fig. 1). General inter-
nists spent the highest absolute number of after-hours per
month in the EHR [25.5 (SD: 24.2)] followed by gastroenter-
ologists [18.2 (SD: 24.5)].

After-Hours EHR Usage and Patient Satisfaction
We found no association between duration of after-hours
EHR usage and performance on the CG CAHPS. Increased
after-hours usage was not associated with provider perfor-
mance on the following CG CAHPS questions: (1) provider
spent enough time with patient (R2 ¼ 0.031), (2) provider
showed patient respect (R2 ¼ 0.000), (3) provider knew
patient’s history (R2 ¼ 0.003), (4) provider listened carefully
to patient (R2 ¼ 0.006), (5) overall communication quality
(R2 ¼ 0.004), and (6) likelihood to recommend provider
(R2 ¼ 0.003). Univariable regression confirmed that after-
hours usage had no association with survey performance.

Daytime EHR Usage and Patient Satisfaction
There appeared to be a small, but statistically significant,
inverse relationship between daytime hours spent logged into
the EHR and CG CAHPS scores for several domains including:
(1) provider showed patient respect (R2 ¼ 0.119, p ¼ 0.040),
(2) provider knew patient’s history (R2 ¼ 0.174, p ¼ 0.011),
(3) overall communication quality (R2 ¼ 0.130, p ¼ 0.031), and
(4) likelihood to recommend provider (R2 ¼ 0.144, p ¼ 0.023)
(►Fig. 2). There was no statistically significant association
between daytime EHR usage and CG CAHPS outcomes for: (1)
provider spent enough time with patient and (2) provider
listened carefully to patient.

Conclusion

Our pilot study has found a small, but statistically significant,
inverse relationship between daytime EHR usage and patient
satisfaction scores for general internists and medicine sub
specialists. This effect was observed for several components
of the CG CAHPS communication domain as well as for
likelihood to recommend the provider. Additionally, we did
not identify an association between increased after-hours
EHR usage and patient satisfaction.

Fig. 1 (A) Adjusted daytime electronic health record (EHR) usage according to specialty. (B) Adjusted after-hours EHR usage according to
specialty.
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Our work highlights the significant amount of time many
physicians spend logged into the EHR, both during and after
normal clinic hours. In addition, our study offers evidence to
support the suspicions of many physicians: increased day-
time EHRusage, potentially occurring in the exam room,may
adversely impact patient–physician relationships.12 Physi-
cians utilizing the EHR during the clinical encounter may
appear distracted or disinterested to patients, thus impact-
ing patient’s perceptions of the physicians’ communication
skills and overall satisfaction with the care provided. Alter-
natively, high daytime EHR usage outside of the exam room
may represent physician preparation for clinical encounters;
in this scenario, physicians may believe they require a less
thorough history from the patient. This practice could still
negatively impact satisfaction scores; however, as prior
research has demonstrated that many patients desire the
opportunity to share information about their symptoms and
issues during clinical encounters.13

Interestingly, we have demonstrated no association be-
tween increased after-hours EHR usage and patient satisfac-
tion, suggesting that deferringdocumentation until after clinic
may not result in improved patient–physician relationships or
communication. Thisfindingmaybeexplainedby theprevious
hypothesis: physicianswhouse theEHR to thoroughlyprepare
for patient visits (whether during daytime or after-hours)may
be asking the patient fewer questions. Alternatively, heavy
after-hours usage may either be a symptom or sequela of
physician burnout. Previous research has demonstrated that
physicians experiencing symptoms of burnout have less sa-
tisfied patients.14

Ourpilot study is designed to behypothesis-generating, and
has several limitations which will need to be addressed in
subsequent work. As we utilized the CG CAHPS survey, we had
no informationon individualpatientcharacteristicswhichmay
inform patient satisfaction (e.g., sicker patients have been

shown to be less satisfied with their care),15 or wait times of
patients in clinic. Future work should incorporate additional
details about patients to address possible confounders. Addi-
tionally, we were unable to obtain information on providers’
specific practice patterns in regard to EHR usage in the exam
room; knowingwhich providers use the computer in the exam
room will help to better understand the relationship we have
previously described between EHR usage and patient satisfac-
tion. Lastly, futureworkshould includeabroader samplesizeto
address possible differences in the relationship between EHR
usage and patient satisfaction between medical specialties.

We believe this constellation of findings should encourage
designers of EHRs think creatively about how to decrease the
timeburdenof theEHRonclinicians. Changes suchas increased
interoperability between systems and streamliningworkflows
to minimize the number of clicks required to complete tasks16

may help to decrease the time burden of EHR use and poten-
tially improveboththequalityof lifeofourphysicianworkforce
and patient experience in the health care system.

Multiple Choice Question

Which of the following is true about the CG CAHPS Survey?

a. Elicits feedback frompatients about their satisfactionwith
inpatient care

b. Is the only CMS-approved survey to assess patient satis-
faction with health care experiences

c. Is developed by the Agency for Healthcare Research and
Quality (AHRQ)

d. The overall communication quality domain is considered a
surrogate for overall satisfaction with care

Correct Answer: The correct answer is c. The CAHPS
family of surveys was developed by the AHRQ to assess
patient satisfaction with various aspects of their health

Fig. 2 Adjusted daytime hours logged into electronic health record (EHR) and Clinician and Group Consumer Assessment of Healthcare
Providers and Systems (CG CAHPS) performance.
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care experiences. The CG CAHPS is designed to assess patient
satisfaction with ambulatory or outpatient care. Other sur-
veys to assess patient satisfaction include: HCAHPS to assess
satisfaction with inpatient care, Outpatient and Ambulatory
Surgery (OAS CAHPS) to assess satisfaction with ambulatory
surgery, and the CAHPS Hospice Survey to assess satisfaction
with hospice care.

The CG CAHPS survey is quite robust, and measures patient
satisfaction with several factors pertinent to their outpatient
experiences including: getting timely appointments, helpful
officestaff, andhowwell providers communicatewithpatients.
The survey item assessing the patient’s likelihood of recom-
mending the provider, however, is commonly considered a
surrogate for overall satisfaction with care.

Protection of Human and Animal Subjects
This study was deemed exempt from Institutional Review
Board review for quality improvement purposes.
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