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Abstract

In order to determine whether differences exist between house-
staff and faculty physician acceptance of an electronic health
record system, we conducted a written survey of attitudes to-
wards new electronic medical record at the University of Illinois
at Chicago. We surveyed 330 faculty and housestaff physicians.
User acceptance of the EHR was high for both faculty physicians
and housestaff, 88.0% of the housestaff and 64.7% of the faculty
preferred the EHR over a paper record. Although both house-
staff and faculty acceptance of an EHR was high, housestaff
showed greater approval ratings than faculty. Central to accep-
tance of an EHR is conservation of physician time including im-
proving system speed, reducing time spent waiting for a
computer to become available, and minimizing time spent docu-
menting care.
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Introduction

In 1991 the Institute of Medicine issued an influential white pa-
per arguing that the computer based medical record would be an
essential technology for the future of healthcare [1]. Despite this
endorsement, electronic medical records (EHRs) have dissemi-
nated slowly [2, 3]. EHRs promise improved quality of care, in-
creased completeness and legibility of documentation,
immediate access to information at widely distributed sites, im-
mense clinical data warehouses, decision support technologies,
and improved workflow. The slow spread of EHRs has been at-
tributed to a variety of factors including high cost, lack of mature
products, and complexity of building and implementing sys-
tems. Another critical factor has been low physician acceptance
of EHRs. Sittig et al. [4] have written, “a limiting factor in real-
izing the full potential of electronic medical records (EMR) is
physician reluctance to use these applications.” Although a vari-
ety of studies, have begun to examine physician attitudes about
EHRs, a clear picture of faculty and housestaff physician atti-
tudes about a full-text electronic medical record has not yet
emerged [4-10]. Since physician attitudes are a key factor in the
implementation of EHRs, we have assessed faculty and house-
staff physician attitudes towards a full-text EHR in a large aca-
demic group practice one year after implementation. We
hypothesized that since housestaff were likely to be younger and
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more computer literate than faculty physicians that they would
have more positive views of the EHR.

Methods

During August of 1999, an electronic health record (Power-
Chart™, Cerner Corporation, Kansas City, MO) was deployed in
the newly built Outpatient Care Center (OCC) and the Universi-
ty of Illinois Hospital [11]. The OCC was designed without stor-
age space for paper medical records. Reliance upon an EHR that
provides for both documentation of patient care and retrieval of
laboratory and radiological information was integral to the vi-
sion of the facility. During August of 1999, physician users
(both faculty and housestaff) from 14 clinics were mandated to
use the EHR. During November of 1999, computerized physi-
cian order entry (CPOE) was implemented on all inpatient units
of the University of Illinois Hospital. The new EHR had the fol-
lowing characteristics: use of the EHR was mandatory for cre-
ating notes, viewing documents, and reviewing laboratory and
radiology results in the Outpatient Care Center; prior paper
records were made available through a document scanning sys-
tem; paper was unavailable for new note creation in the Outpa-
tient Care Center; electronic note documentation was optional
on the inpatient units; computerized physician order entry was
mandatory for all inpatient units; the EHR was deployed across
all Outpatient Centers simultaneously.

Approximately one year after the EHR implementation, we sur-
veyed faculty and housestaff physician attitudes toward the new
EHR. We used a written survey instrument to gather informa-
tion in four categories: (1) demographics, (2) computer experi-
ence and expertise, (3) opinions about the utility of the EHR in
performing various tasks, and (4) perceived barriers to more ef-
fective use of the EHR. The final version had 38 items. The “De-
mographics Section” surveyed users with regard to years in
practice and hours per week in the Outpatient Care Center. Age,
gender, department affiliation and years on staff were ascer-
tained from a housestaff database and physician group practice
data. The “Computer Background” section consisted of 5 Likert-
style questions about frequency of computer use at work, com-
puter use at home, e-mail use, typing skill, and “office suite”
software skill. It also contained a multiple-response-type ques-
tion on how respondents documented outpatient care (direct note
entry, use of templates, or dictation). The “Attitudes about
EHR” section contained 19 Likert-style questions that assessed



respondents’ opinions about EHR features, functionality, and
performance. The “Barriers to More Effective Use” section con-
sisted of 8 Likert-style questions that assessed respondents’ per-
ceptions of factors that they thought might limit fuller utilization
of the EHR.

We identified survey subjects from a database of current UIC
faculty physicians maintained by the Physician Group Practice
and a roster of housestaff physicians maintained by the Graduate
Medical Education Office. The survey was reviewed and ap-
proved by the UIC Institutional Review Board to protect human
research subjects. Surveys were packaged together with an ex-
planatory cover letter. Surveys were serially numbered to track
responses. 909 surveys were distributed. Data from the returned
surveys were entered into SPSS for Windows (release 10.0).
Means, standard deviations, Fisher exact tests, and chi-square
tests were calculated by standard methods. Analysis of variance
and T-tests were used to compare means where appropriate.

Results

We received 330 valid responses (36.3 % response rate). The re-
sponse rate was higher for faculty (47.1%) than for housestaff
(31.2%, df= 1, p <. 001).

Computer Literacy. Computer literacy was high among respon-
dents. Daily computer use at work was over 86% for both hous-
estaff and faculty physicians (difference not statistically
significant). Daily computer use at home was higher for house-
staff (57.4%) than for faculty (43.6%, df=1, p>0.01). Email use
was extensive. A majority of housestaff (73.3%) and faculty
(84.3%) reported checking their email at least once per day
(df=1, p< 0.01). Familiarity with “office suite” software was
high; only 9.3% of the faculty 2.6% of the housestaff reported an
inability to use “office suite software” (groups differ, df=1, p
<0.01). Respondents were proficient at typing; 53.9% of hous-
estaff and 55.0% of faculty reported “touch typing” skills.

Note Entry Practices. Since The EHR was implemented, physi-
cians have been encouraged to enter their patient notes directly
into the system by either direct note entry or by editing built-in
note templates. Dictation of notes is available but incurs addi-
tional costs. Among respondents, more faculty (34.9%) used
dictation than housestaff (18.1%, df=1, p< 0.01). There were no
significant differences between housestaff and faculty physi-
cians in the use of templates or direct note entry.

User Attitudes. User acceptance of the EHR was high for both
faculty physicians and housestaff. However, satisfaction was
statistically significantly higher for housestaff than faculty in a
number of areas (Table 1). Among housestaff, 88.0% preferred
the EHR over a paper record and 75.3% said they enjoyed using
the EHR. Only 64.7% of the faculty said they preferred the EHR
over paper and 60.6% said they enjoyed using the EHR (df=1, p<
0.01). Based on these survey questions, we rated 88% of the
housestaff and 64.7% of the faculty as EHR preferrers. House-
staff and faculty agreed that the EHR increased availability of
medical records, eased determination of the treating physician,
increased the ability to communicate with other physicians
(notes can be forwarded electronically), increased the legibility
of documentation, and eased access to laboratory results. Signif-
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icantly more of the housestaff responded that the EHR increased
availability of medical records, increased the legibility of the
medical record, made workflow more efficient, increased com-
pleteness of documentation, saved time documenting care, and
increased record security.

Table 1: Table . Faculty and Housestaff User Attitudes Towards
the EHR (Percent agreeing)

Opinion Housestafl | Faculty
Users Users
(N=191) (N=139)
(%) (Y0)
‘Increases availability of 93.7 86.9
Information*
Increases ability to communicate  [91.1 87.7
Increases Iegibility™ 90.6 783
Preters an EHR* 83.0 64.7
Easier to determine treating physi- [87.5 82.7
cians
Eases access to Iab results 84.7 839
Easy to use¥ 78.5 56.3
Enjoy using the EHR¥ 753 60.6
‘Workilow more efficient® 68.9 49.6
‘Increases completeness¥® 60.7 457
Reduces unnecessary testing 56.3 49.6
Prevents patient care errors S51.6 42.1
Saves time documenting care* 5T.6 331
Increases record security™® 39.6 19.3

*Fisher exact test, Groups differ, p < 0.05

We used univariate statistics to identify factors that might pre-
dict physician membership in the EHR preferrer set. For faculty
physicians, years in practice (mean 15.6  8.7), years on staff
(mean 8.1 + 6.7), age (mean 46.5 + 8.9), and outpatient clinic
hours per week (mean 12.8 +9.3), did not predict EHR preferrer
status. Similarly, for housestaff physicians, years of postgradu-
ate training (mean 3.6 * 1.9) did not predict EHR preferrer sta-
tus. Men (81.4%) were somewhat more likely to be EHR
preferrers than women (71.6%, df=1, p = .04). Type of practice;
Medical, Surgical, or Other (Obstetrics, Radiology); did not pre-
dict EHR preferrer status (df=1, p=. 685).

Barriers to increased use of the EHR. Respondents were sur-
veyed as to what they thought were the barriers to increased use
of the EHR. (Table 2). Both faculty and housestaff responded
that system speed was the greatest barrier to increased use of the
EHR. Housestaff were more likely to cite lack of computers as
a barrier, whereas faculty were more likely to cite a confusing
user interface, a lack of understanding of EHR features, and a
lack of computer skills (df=1, Pearson Chi Square, P <0.05, Ta-
ble 2).

Discussion

We survey physician attitudes towards a full-text electronic
health record with CPOE one year after its implementation in a
large, diverse multispeciality academic group practice with at-
tached university hospital. Overall response to the EHR has been
favorable with 78.2% of our surveyed users expressing a prefer-



ence for the electronic health record over the previous paper
record. Although, both housestaff and faculty hold positive
views, housestaff perceptions were consistently more positive
than that of faculty (Table 1). Housestaff (88.0%) were more
likely to be EHR preferrers than faculty (64.7%, df=1, p<. 01).

Table 2: What are barriers to increased use of the EHR system?

Barrier House- Faculty
staff Users
Users (N=139)
MN=191)(%)| (%)
Slow system speed 94.3 94.2)
Lack of computers** 87.5) 58.8|
|A confusing user interface** 40.7 59.0,
IConcerns about patient
confidentiality 40.3 377
Lack of training on EHR 40.1 45.6
ILack of understanding
of EHR features** 39.1 49.2
Lack of typing skills 26.7 333
ILack of computer skills** 16.8, 24.8

**Groups differ, Pearson chi-square test, df=2, p <. 05

Based on our survey, a majority of both housestaff and faculty
believed that the EHR increased availability of medical records,
eased the determination of treating physician, increased the abil-
ity to communicate with other physicians, increased the legibil-
ity of documentation, and eased access to laboratory results
(Table 1). Although a majority of housestaff believed that the
EHR made workflow more efficient, reduced duplicate or un-
necessary testing, saved time documenting care, and reduced pa-
tient care errors, less than a majority of the faculty shared their
view on these questionnaire items. A minority of the housestaff
and the faculty believed that the current EHR increased medical
record security (Table 1).

In contrast to previous studies [12-13], we found that our respon-
dents had mostly good typing skills and computer skills. Few
users cited lack of computer skills, lack of typing skills, or inad-
equate training as a “significant” barrier to use of the EHR (Ta-
ble 2). The most commonly cited barriers to increased use of the
EHR were system speed (response time). Physicians have cited
response time as critical to acceptance in other studies [4].
Housestaff were also concerned about the availability of com-
puters (in actuality another surrogate for “time” since waiting for
computer availability translates into lost time for housestaff).
Another key issue is time spent documenting care. Only 51.6%
of housestaff and 33.1% of faculty believed that the EHR saved
them time in the care documentation process. Clearly, time is a
key issue that determines physician acceptance—whether it is
time waiting for the system to respond, time spent waiting for a
computer to become available, time spent placing orders, time
spent retrieving laboratory results, or time spent documenting
care. Healthcare organizations implementing EHRs and vendors
selling EHRs need to put “conserving physician time” at the top
of their lists if they are going to obtain physician buy-in and ac-
ceptance [14].
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Consistent with our initial hypothesis, housestaff showed a high-
er acceptance for the EHR than did faculty (Table 1). We can
only speculate as to the reasons for this higher acceptance. Typ-
ing skill, computer use, and email use did not separate the hous-
estaff from the faculty. Perhaps housestaff are more ready to
embrace a new technology, but we did not assess this attitude in
our survey. Although housestaff are younger than faculty, it is
not clear that age was a critical determinant of acceptance.
Among the faculty, age did not predict acceptance. Among the
housestaff, years of postgraduate training did not predict accep-
tance. We speculate that housestaff acceptance of the EHR may
reflect differences in how housestaff and faculty function and
use the EHR. At our hospital, housestaff can review results,
place orders, and create documentation from within the EHR.
This is a significant time-saver for housestaff who can do “one-
stop shopping” within the EHR. On the other hand, faculty tend
to rely upon housestaff to place orders and to obtain laboratory
results so that their use of the EHR is less intense and often lim-
ited to documentation processes. For faculty, the advantages of
the EHR which includes the ability to retrieve results, place or-
ders, and produce documentation from within a single computer
session may be less compelling.

Two limitations of this study need to be mentioned. First, this
survey was completed early after implementation of the EHR.
System speed (performance) and functionality have improved
since the time of the survey. Physician familiarity with the EHR
and its features is more mature. In addition, the size of the clin-
ical repository has grown (clinical documentation, laboratory re-
sults, radiology findings) enhancing the value of this repository.
Furthermore, the growth of the clinical documentation database
can enhance the speed of repeat visit documentation through a
process of “cut, paste, and edit” which allows prior notes to serve
as templates for new notes. All of these factors make it likely
that faculty and housestaff perceptions of the system are now
more positive than they were at the time of survey. A second
limitation is our response rate of 35.2%. It is possible that the
physicians that were non-respondents had different, and more
negative, views of the EHR than our respondents. As a general
principle, one may assume that non-respondents probably hold
more negative views than respondents. We believe that our sur-
vey is representative of physician opinion about the EHR, al-
though it may underestimate the size of the group that has
negative perceptions about the EHR.

Conclusion

Although physician acceptance was high, housestaff expressed
higher approval ratings for the EHR than did faculty. The expla-
nation for the higher approval by housestaff is uncertain, al-
though we speculate that it may be due to the more intensive use
of the EHR by the housestaff as compared to the faculty. We
speculate that the EHR is a bigger time saver for the housestaff
than the faculty. Issues of time conservation are critical to both
faculty and housestaff including time expended waiting for the
system to respond, time spent retrieving results, time spent plac-
ing orders, time spent waiting for a computer or terminal to be-
come available, and time spent documenting care. In the end,
time may be a critical determinant of EHR acceptance. Imple-



mentations of EHRs that successfully conserve physician time
will be accepted; those that do not will be a difficult sell at best
[14].
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