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Implementing the Electronic Medical Record
in the Exam Room: The Effect on Physician-Patient
Communication and Patient Satisfaction

Abstract

With the implementation of the electronic medical record—called HealthConnect—in all exam rooms throughout the
Kaiser Permanente health care delivery system, how computers in the exam room affects physician-patient communica-
tion is a new concern. Patient satisfaction scores were obtained for all primary and specialty care physicians in a large
medical center in Southern California to determine how scores changed as physicians started using HealthConnect in
the exam room. Results show no significant changes in patient satisfaction for these physicians. Although concerns
were not realized that patient satisfaction might decrease after HealthConnect was introduced, there was also no
evidence that introducing an electronic medical record in outpatient clinics increased patient satisfaction.

Early research in Kaiser Permanente’s (KP’s) North-
west and Colorado Regions examined the impact of exam
room computers on member satisfaction with their care
experience. Results showed that integration of comput-
ers into the delivery of care resulted in improvements in
patient satisfaction and patients’ opinions of exam room
computers were mostly positive. Patient satisfaction im-
proved after physician training and steady-state use was
reached.! Concerns that patient satisfaction would dete-
riorate with the introduction of computers generally did
not materialize. In the literature, a number of studies
have been published regarding the effect of a comput-
erized medical record on the physician—patient interac-
tion. Overall, results are generally inconclusive because
of methodologic limitations.?? For the most part, results
were obtained in studies involving computers used by a
limited number of clinicians and on the basis of feed-
back from small samples of patients. In addition, previ-
ous studies included primary care physicians. There is
little information about patient satisfaction with the in-
teraction with specialty care physicians after computers
are introduced in the exam room.

What effect are computers in the exam room having
on physician—patient communication and patient satis-
faction as HealthConnect is being implemented through-
out KP? The magnitude of this intervention is huge.

HealthConnect significantly changes the work processes
of physicians while the patient is in the exam room. These
changes can potentially affect the communication between
physician and patient as well as patients’” overall satisfac-
tion. When introduced broadly throughout KP, comput-
ers in the exam room may have a far-reaching and sig-
nificant effect on patient perceptions of their outpatient
visits. Given the importance of this issue and some
methodologic issues with previous studies, we were
motivated to study the effect of implementation of a
computerized medical record in the exam room with a
large number of providers in multiple specialties.

Methodology

This study presents results of patient satisfaction scores
for physicians in the Baldwin Park Medical Center—a
large KP medical center in Southern California.
Baldwin Park patient encounters totaled 1,575,000 in
2005; about 56% of the encounters were with physi-
cians. HealthConnect was implemented in the exam
rooms of all clinical departments at this medical cen-
ter from October 2004 through November 2005. All
ambulatory care physicians were involved in and in-
cluded in this study. The few exceptions were
emergentologists and physicians in hospital office visit
departments (HOV departments).
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The patient satisfaction survey for the Southern Cali-
fornia Permanente Medical Group is the Member Ap-
praisal of Physician/Provider Services (MAPPS). It has
been administered since 1994 and is very similar to the
Art of Medicine surveys used in other regions. There
are eight questions related to the clinician—patient in-
teraction. The response to each question is assigned a
score from 1 to 10, with 10 being the most favorable
response (Table 1). The combined mean score (CMS)
is the calculated arithmetic average of the responses to
the eight questions.

The MAPPS survey is sent to patients who have had
recent interactions with physicians. Patients who had
an office visit are randomly selected to receive a sur-
vey, with the caveat that patients are not surveyed more
than once every two months (and no more than once
every six months for the same physician). Surveys are
mailed out each week to approximately six patients
for each physician, with a response rate of about 30%.

For this study, MAPPS data were used from 11,297
patients who were seen by physicians at the Baldwin
Park Medical Center from October 2004 through No-
vember 2005. Each survey received was placed in one
of three categories relative to the point in time when
the physician who treated the patient went live with
ambulatory HealthConnect. The three categories were
“pre 1-3 months” (physician treated the patient 1-3
months before the physician went live with

Table 1. Member Appraisal of Physician/Provider Services (MAPPS)

Note: There are 10 response categories for each question. Only the end categories
have descriptive anchors. The anchors are in parentheses after each question.

Please tell us about your visit with , MD.
1.

. How well did the doctor or health care provider understand your problem? (Did

. How well did the doctor or health care provider explain to you what s’he was

. Did the doctor or health care provider use words that were easy for you to under-

. How well did the doctor or health care provider listen to your concerns and ques-
tions? (Did not listen at all-Listened very well)

. Did the doctor or health care provider spend enough time with you? (Spent very

. How much confidence do you have in the ability or competence of the doctor or

. Overall, how satisfied are you with the service you received from the doctor or

How courteous and respectful was the doctor or health care provider? (Not at all
courteous-Very courteous)

not understand at all-Understood very well)
doing and why? (Did not explain at all-Explained very well)

stand? (Hard to understand-Easy to understand)

little time-Spent as much time as needed)
health care provider? (No confidence at all-Total confidence)

health care provider? (Extremely dissatisfied-Extremely satisfied)

HealthConnect), “post 1-3 months” (physician treated
the patient 1 to 3 months after the physician went live
with HealthConnect), and “post 4-6 months.” Surveys
from the actual month the physician went live with
HealthConnect were not included in the study. For the
physicians in the study, 4140 surveys were obtained
for pre 1-3 months, 3980 surveys were obtained for
post 1-3 months, and 3177 surveys were obtained for
post 4-6 months.

The MAPPS CMS and the scores for each of the indi-
vidual MAPPS questions were analyzed for the three
time periods.

Analyses

Analyses were conducted separately for primary care
and specialty care physicians. There was significant
nonhomogeneity of variance for some of the MAPPS
questions, indicating that one of the basic assumptions
of the F-test (analysis of variance) was not met. As a
result, a nonparametric statistic, the Friedman two-way
analysis of variance by ranks, was used to analyze the
data. In this study, the Friedman analysis evaluated
ranks to test the null hypothesis that the samples from
the three time periods were drawn from the same popu-
lation. The statistic used in the Friedman analysis is
distributed approximately as x2."

Results

The Friedman test required that each physician have
data for each of the three time periods. Of the 184
physicians, 168 physicians—115 physicians in primary
care (internal medicine, family practice, obstetrics and
gynecology, and pediatrics) and 53 physicians in spe-
cialty care (such as allergy and ophthalmology)—had
a complete set of data.

Results of the statistical tests show that no significant
differences were found in the ranks of the mean scores
among the three time categories for the CMS for physi-
cians in either primary care or specialty care. In addition,
there were no significant changes in the responses among
the three time categories for any of the individual MAPPS
questions for either group of physicians (Table 2).

Discussion

For both the primary care physicians and the specialty
care physicians, there were no significant differences in
patient ratings of physician—patient communication among
the three time periods: 1 to 3 months before implementa-
tion of HealthConnect, 1 to 3 months after implementa-
tion, and 3 to 6 months after implementation.

On the one hand, decline in patient satisfaction did
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Table 2. Results of Friedman Tests: Primary Care Physicians®
Pre 1-3 Post 1-3 Post 4-6 Significance
MAPPS question mean mean mean x? level

Courteous and respectful 9.47 9.51 9.48 4.05 NS
Understood your problem 9.30 9.35 9.35 2.05 NS
Explained what s/he was doing 9.26 9.33 9.30 2.50 NS
Used words that were easy to understand 9.53 9.54 9.53 3.10 NS
Listened to concerns, questions 9.28 9.34 9.32 0.65 NS
Spent enough time with you 9.11 9.22 9.18 1.82 NS
Confidence in ability 9.19 9.23 9.25 3.11 NS
Overall satisfaction 9.20 9.27 9.27 3.16 NS
Combined mean score (CMS) 9.29 9.35 9.33 2.71 NS
* For primary care physicians, n = 115.

MAPPS = Member Appraisal of Physician/Provider Services; NS = not significant.

Table 3. Results of Friedman Tests: Specialty Care Physicians®

Pre 1-3 Post 1-3 Post 4-6 Significance
MAPPS question mean mean mean x> level

Courteous and respectful 9.56 9.55 9.57 1.43 NS
Understood your problem 9.45 9.45 9.44 1.40 NS
Explained what s/he was doing 9.39 9.42 9.44 4.1 NS
Used words that were easy to understand 9.58 9.60 9.60 1.61 NS
Listened to concerns, questions 9.44 9.44 9.46 1.42 NS
Spent enough time with you 9.32 9.37 9.36 1.11 NS
Confidence in ability 9.36 9.37 9.38 0.80 NS
Overall satisfaction 9.40 9.37 9.41 0.26 NS
Combined mean score (CMS) 9.44 9.45 9.46 1.40 NS

* For specialty care physicians, n = 53.

MAPPS = Member Appraisal of Physician/Provider Services; NS = not significant.

not materialize, as some had feared. Learning how to
use the HealthConnect computer system in the exam
room requires considerable changes in how some of
the work of physicians is done. New tasks include learn-
ing how to enter data, move among the computer
screens, make requests for tests or consults, and coor-
dinate with other providers online. However, results
show that in the six months after implementation, these
considerable changes in work flow did not have a det-
rimental effect on the ability of physicians to commu-
nicate effectively with patients.

On the other hand, there was also no indication of
improved patient satisfaction when computers were
introduced into the exam room. This is contrary to the
positive results of the earlier studies in the KP Northwest
and Colorado Regions." It is likely that methodologic
differences between the current study and these other
studies explain the different results. The current study
used a sample of all physicians in a larger medical
center, with each provider serving as his/her own con-
trol. This latter feature would eliminate any bias in se-
lecting more physicians with greater communication

skills in the study group. The number of surveys re-
turned was substantially larger in the current study as
well. It is also possible that the already high scores
(CMS of 9.34 out of 10 in the preimplementation pe-
riod aggregating across all physicians in the study) pre-
cluded any significant improvement.

One limitation to our study was that we did not ob-
tain any information about why changes in patient sat-
isfaction were not observed. However, earlier studies
did obtain such information." The studies found that
some key physician behaviors promoted the patient’s
involvement with the computer during the visit and
established the physician’s familiarity with the patient.
Physician behaviors that contributed to patient satis-
faction included maintaining eye contact, explaining
to the patient what the physician was entering in the
computert, showing information from the medical record
to the patient (such as lab results), and indicating aware-
ness of the purpose of the patient’s visit and previous
history. In addition, if the patient felt actively involved
and perceived that the physician liked the computer,
high levels of satisfaction were reached. Finally, it was

... some key
physician
behaviors

promoted the
patient’s
involvement
with the
computer
during the
visit and
established
the physician’s
familiarity
with the
patient.
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It will be
important to
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can take to
demonstrate
how
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technology can
contribute to
developing
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suggested that if physicians demonstrated how privacy
and security can be maintained for patient health in-
formation, patient satisfaction scores may not be nega-
tively affected."

These suggested key physician behaviors were known
to the physicians at the Baldwin Park Medical Center,
and they were encouraged to implement these behav-
iors when HealthConnect was introduced in the exam
rooms. However, because there was no direct observa-
tion of the physician—patient interactions during this
period, the extent to which these behaviors were prac-
ticed is unknown. Encouraging physicians to establish
the key behaviors that are associated with patient satis-
faction when computers are in the exam room may re-
sult in improved MAPPS scores.

In summary, patient satisfaction scores for all ambula-
tory care physicians in a large KP medical center—both
primary care and specialty care physicians—did not sig-
nificantly increase or decrease in the short period after
computers were introduced into exam rooms. Concerns
were not substantiated that patients would be less satis-
fied with the interaction with their physician when com-
puters changed the work-flow processes in the patient
visit and, potentially, the dynamics of physician—patient
interactions. However, the advantages that the comput-
erized medical record can bring to ambulatory care were
also not realized in the one to six months after ambula-
tory HealthConnect was implemented in the medical
center. It will be important to emphasize to physicians
the steps they can take to demonstrate how comput-
erized technology can contribute to developing trust
and confidence in the physician and improvement in
overall patient satisfaction.
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Goodness of the Physician

Some patients, though conscious that their condition is perilous, recover their health
simply through their contentment with the goodness of the physician.

— Hippocrates, 460-400 BCE, Greek physician known as the father of modern medicine
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