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21st-Century Hedlth Care: The Effect of Computer Use

by Physicians on Patient Satisfaction
at aFamily Medicine Clinic
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Background and Objectives Trust and satisfaction in the physcian-patient relationship is the corner-
stone of family medicine. Today, computers are playing an inaeasingly prominent role in the ddivery
of health care, yet recent data deailing their effect on the physician-patient relationship are limited.
For physiciansto “ firstdo no harm,” itiscritical to determinethat computersused at the point of care
donot decrease patient satisfaction, becausethisisa good proxy for the physician-patient relationship.
This study assessed patients views of computer use and its effect on patient satisfaction in a family
medicine clinic before and after implementation of an electronic environment developed byour ingitu-
tion.Methods: A survey wasmailed to patients who had been evaluated at a fanily medicineclinic for
hypertension, high blood pressure without hypertension, or hyperlipidemia. These diseases were se-
lected because they are commonand require strong phys cian-patient relationshipsfor successful treat-
ment. Thesurvey assessed patients overall satisfaction with health carereceived at theclinicandtheir
opinions about how their physician's conputer use affected their visit. Thissurvey wascompared with
a survey donein 1995 at the sameclinic, before adoption of the electronic environment. Results: A total
of 478 patients were enrolled in the study; 304 (63.6%) of these returned surveys. A majority of the
patients (74.6%) thought that the computer had an overall postive impact on the quality of care pro-
vided. Therewasa positive association between a physician’scomputer skills, asrated by patients, and
the patients satisfaction with the computer's effect on the vist. There were no differencesin overall
satisfaction between the1995 survey and thecurrent survey. Conclusons Thisstudy showsthat phys-
ciancompetencewith computersplaysan important rolein patient satisfactionand that computerscan
be integrated into the office visit without a derimental efect on patient satisfaction. Surprisingly, pa-
tient familiarity with computers was shown to have a dight negative correlation with patient satisfac-
tion. These findings are significant in view of research indicating that compliance, health outcomes,
perception of physician competence, and malpractice suits are all related to physicians interpersonal
skills and patient satisfaction.

(Fam Med 2002;34(5):362-8.)

Communication skills and information processng are
the cornerstonesof quality health care. Physicians spend
alarge portion of their time colleding, retrieving, syn-
thesizing, and communicatinginformation.*? Comput-
ersplay apivotal role in information management for
many indudtries. Their ability to store, correlate, and
retrieve enormousquartitiesof information quickly and
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accurately makes them idedly suited to managevolu-
minous amounts of medical information. However,
computers potentidly alter thetraditiond manner tha
physicians use to communicate with patients.

Increasingly, the medical profession is adopting the
use of computers,® but there has been little rigorous
examination of their use in the primary care setting.*
The use of an electronic medicd record (EMR) was
low amongfamily practiceresdency programsduring
1998, but the majority had plans to implement one’®
However, adoption of EMR has not been without
changesin practice patterns®®” resulting in problems
and criticism?
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Computers have been shown to have a sgnificant
impeact on the physician-patient communication pro-
cess.” Although severd studiessuggest that computers
have no effect on patient satisfaction *** many of these
sudieswere performedbefore1995*1°2% or involved
small sample sizes.»*

Webelieve that the physician-patient rdationshipis
the cornerstoneof family practice and that high patient
satisfaction isagood proxy for excellent relationships.
Research indicatesthat patient compliance, health out-
comes, perception of physician competence, and mal-
pradice suits are closely relaed to physcians inter-
personal skills.** Thus, patient satisfaction with physi-
cian-patient communication is extremely important in
thetreatment and prevention of many commonprimary
carediseases. In view of this, itisimportant to address
how computersaff ect patient satisfaction during office
vigts.

Using a survey, we assessed patients overall satis-
faction, their view of the way computers are used in
our practice, and the computer’s effedt on the physi-
cian-patient reld@ionship. We compared patients ove-
all satisfaction with datafrom asurvey donein 1995at
the same clinic, beforeimplementation of the electronic
environment.

Methods
Setting

The survey wasconducted at afamily medicineclinic
located in a small upper-Midwestern town. The clinic
draws patients from the local community and from a
larger city 14 miles away. It serves as the continuity
clinic for an 8-8-8 family practice residency program
affiliated withamajor multispecialty hospital andclinic
located in the nearby city. The clinic has 24 resdents,
two nurse praditione's, and nine gaff physicians, and
there are approximately 49,000 outpatient vists per
year.
Theclinichasused anEMR exclusively since 1997.
Progressnotes(includingthose from subspecialty care),
hospital dismissal summaries, laboraory values, and
radiology reports are all availableon-line. The client-
server syssemwas devel opedin-house and utilizessome
IDX Corporation technology.

Eachof 49 examiningroomsin theclinic containsa
computer that isused to accessthe EMR at the point of
care. Thecomputerisset on adesk next tothepatient’s
chair. Physicians often refer to notes on the computer
whileinterviewing patients. L aboratory valuesare dem-
ondrated to the patients by swiveling the monitor
dightly toward them. In addition, an I nternet connec-
tion and Web browser make patient education materi-
alsand clinical references avalable. These comefrom
various public sources, such as MayoClinic.com and
MDConsult.com and from our own internal on-line li-
brary. Printers are located at each of three nurses’
gations.
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Overall patient satisfactionwith the health care pro-
vided & theclinic was the primary outcome measured
inthisstudy. I nprevious satisfaction studies performed
at our ingtitution, approximately 80% of patients rated
the carereceived as” excellent” or “very good.” Tohave
an 80% chance of detecting a change in satisfaction
from 80%to 70% (based on ax?test assuming atype!
error of 5% and a two-sded altemative hypothess),
we needed 300 completed surveys. We assumed are-
sponse rate of at least 60%; therefore, approximately
500 surveyswere maled. Onthe basis of the average
number of patients evaluated at our clinic who would
meet theeligibility criteria we determinedthat the en-
rollment period would need to last 4 to 8 weeks.

Patients were eligible for enrollment in the study if
they were evaluated at the family medicine clinic for
any of thefollowingdiagnases: hy pertension (I nterna-
tional Classfi cation of Diseases, Ninth Revison [| CD-
9], 401.9), high blood pressure without hypertension
(1CD-9, 796.2), or hyperlipidemia (ICD-9, 272.4). In
these common primary care diagnoses, the physician-
patient relationship plays acentral role because lifestyle
modification and compliance determine ultimate treat-
ment success. To determine initial eligibility, we used
billing records listing a diagnosis submitted by their
physician or nurse practitioner.

Procedures

Generally within2weeksof the patients’ visits, those
eligiblefor enrollment were mailed a packet that con-
ssted of a cover letter and a survey form with a post-
age-paid return envelope The cover letter described
the study and sought informed consent. Survey forms
were to be returned for data entry in the postage-paid
envelope. Those who had not replied within 1 month
were mailed a follow-up packet that again requested
their participation and supplied a second copy of the
survey. Because some patients likely would be evalu-
ated multiple times during the enroliment period, only
thefirst vist was considered eligible for enrollment.

Questionnaire

A quegtionnarewasdesigned to assessthe patients
views of the following: (1) overall satisfaction with
health care, (2) effect of computers on the physician-
patient relationship and patient satisfaction, and (3)
patients use of and comfort with computers.

Responses to questions were either nominal (such
asyesor no) or ordind (such asvey postive, some-
what positive, no effect, somewhat negative, very nega-
tive). For comparison purposes, many questionsregard-
ing overall patient satisfaction weretaken from previ-
ous studies conducted by our ingtitution.

Each quegtionnaire contained a unique identifier
keyedtotheredpient. The cover letter seekinginformed
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consent explainedthisto patients and assured them that
al responses would be kept private. Specifically, pa-
tient responses would not be relayed to the patients
individual health care providers. Uniquely identifying
the quegtionnaires provided several bendfits. First, we
identified and targeted nonrespondents for a reminder
mailing. Second, fewer demogragphic and medical his-
tory guestions were needed because this information
was readily available in the medical record. Third, it
gave us the ability to correlate responses with clinicd
outcomes datain the future.

The questionnaire’s readability and comprehension
were checked by pretesting seven patients. Their re-
sponses were excluded from the data set. The seven
patients reported that the questionnairewas easily un-
derstood, and no mgor changes were made Subse-
guently, dl materials were reviewed and goproved by
our departmental Research Committeg departmentd
Practice Committee, and the Institutional Review
Board.

Data Collection and Analyss

Respondent biaswasassessed by comparingthe age,
gender, and diagnodis digtributions between respond-
entsand nonrespondents. Differencesinagewere evalu-
ated with thetwo-samplet test, and differencesin gen-
der and diagnosis were evaluated with thex? test.

Theresponsesof each survey item were summarized
by frequendes and percentages. Associations between
survey responseitemswere measured by the Spearman
rank correlation coefficient for itemswith ordinal re-
sponse scales. Associations between items with nomi-
nal scales and items with ordinal responses were as-
sessed with the Wilcoxon rank sum test. All calculated
P values were two-sded, and P values less than .05
were considered Statistically sgnificant.

Results on overall satisfaction were compared with
the results of a 5-year-old patient satisfaction survey
that was performed while the clinic gill used a paper
chart.

Family Medicine

Tablel

Comparison of Respondents and Nonrespondents
by Age, Gender, and Diagnoss

Respondents  Nonrespondents P Value
(n=304) (n=174) (two-sided)
Age, years .02
Mean + SD 64.2+14.3 60.5+18.1
# % # %
Gende 21
Female 172 565 88 50.6
Male 132 434 86 494
Diagnosis 47

Hypertension only 186 61.2 116 66.7
(401.9)*

Hyperipidemia only 76 250 36 207
(272.4)

Both 42 138 22 126

* Alsoindudeshigh blood pressurewithout hypertension(796.2). Numbers
inparenthesescorrespondtothe | nternational Classi fication of Diseases,
Ninth Revision.

Results

A total of 478 patientswere enrolled during the study
period from January 10, 2000, to February 25, 2000.
Of these, 304 (63.6%) returned surveys. Table 1 com-
pares the demographic data for respondents and
nonrespondents. Theonly Satigtically sgnificant dif-
ference between the groups was age. Older patients
were more likdy to return surveys (P=.02). Thisfind-
ing corresponds with our experience in previous sur-
vey research.

Satisfaction With Computer Use

Patientsreportedthat their health care provider used
acomputerin the examiningroom during 93.4% (284)
of all vists. Amajority of patientsthought that computer

Table2

Effect of Computer Use on Patient Satisfaction

Whateffedt did the computer have on the overall quality of care provided a
thisvisit?

# %
Very positive 149 525
Somewhat positive 63 222
No effect 59 20.8
Somewhat negéaive 5 18
Very negative 0 0
No answer 8 2.8

Table3

Comparison of Overall Satisfaction in 1995 and 2000

1995 Survey 2000 Survey
(n=200) (n=304)
How would you rate the
overdl care you receved? # % # %
Excdlent 91 455 132 434
Very good 70 350 122 401
Good 37 185 42 138
Fair 1 05 4 13
Poor 1 05 2 7

No answer 0 0 2 7
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Figure 1

Patients Responses to Quedtions Regarding the Effect of a Computer

on Several Aspects of the Physician-Patient Relationship*
Figure 1A
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* Each question began with the phrase, “Wha effect did the computer have on . . .?’
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Figure 2

Patients Responses to Questions Regarding General Satisfaction*
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use had a postiveeffect on the overall quality of care
at the vidt; 74.6% (212) reported that it had a “very
positive” or “somewha postive” effect. Table 2 sum-
marizes the patients responses to the question, “What
effect did the computer have on the overall quality of
care provided at thisvigt?’

Patients were remarkably consstent in their re-
sponsesto questionsregardingthe effect of computers
ontheir vigt. Figure 1 showstheir responses to ques
tions regarding the effect of the computer on severd
aspectsof the physcian-paient relationship. The asso-
ciationbetweenresponsesto these questionswashigh;
Spearmanrank correlation coefficientsranged from .67
to .85 (P=.0001).

Patients were asked to assess their physician’'s skill
at usng a compute. Most, 62.0%, rated thar phys-
ciansas“very Killed” & efficiently usng a computer
during the office vidt. There was a moderate associa-
tion between thecomputer skill rating of the physician
and the patient’s responses to questions regarding the
computer’s eff ect on physician-patient communication
(r=.4510 .50, P=.0001).

Almost hdf of patients, 46.7% (142), reported that
they used a computer at home or at work, and 28.0%
(85) dtated that they used one “frequently.” These fig-
uresmatch 1997 US Census daa showing that 47% of
adultsused acomputer at work, home, or school.** The
majority of computer users (78.2%) were either “very
comfortable” or “somewhat comfortable” using one.
There was a small negative association between a
patient’s personal use of (r=-.12, P=.04) or comfort
with computers (r=-.13, P=.03) and thar satisfaction
with physician-paient communication. Patients who
used a computer more often and were more comfort-
able usng it rated its effect on their satisfaction with
physician-patient communication dightly lower. It is
recognized that this association is weak but nonehe-
less gatidtically significant.

Overall Satisfaction

Asexpected, overall satisfaction withthe healthcare
received at the clinic washigh; 83.5% (254) of the pa-
tientsrated it either “excdlent” or “very good.”



Modern Culture and Phys cian-Patient Communication

These results were compared with the results of a
1995 patient satisfactionsurvey performed at the same
clinic. In 1995, the clinic ill used a paper chart. In
that survey, 200 patients, selected at random from re-
cent vidts, returned surveys. Responses to the ques
tion “L ooking back at thisexperience at the clinic, how
would you rate the overall care you received?’ were
compared with the current survey’squestion“ L ooking
back at thisvist, how would you ratethe overall care
you received?’ Although the patient groups were
dightly different (our current survey used only patients
with three diagnoses instead of all patients), therewas
no satigtically sgnificant differenceinthe number rat-
ing satisfaction* excellent” or “very good” (81%). Table
3 compares the responses from the current survey and
the 1995 survey.

The majority of patients, 77.6% (236), would rec-
ommend the clinic to family and friends, and 73.0%
(222) would recommendtheir personal healthcare pro-
vide to family and friends. These results represent no
datigtical changein resultsfromthe 1995 patient satis-
factionsurvey inwhich 81% indicated they wouldrec-
ommend the clinic to family and friends.

Theresultsof several other questionsregardinggen-
eral patient satisfaction are summarized in Figure 2.
The association between each of these questions was
high; Spearman rank correlation coefficients ranged
from .73t0 .82 (P=.0001).

Discussion

Thisstudy demonstrated that there wasno difference
in patient satisfaction after the introduction of point-
of -care computers at our clinic. In fact, patients were
comfortable withthe use of computersduring their visit,
and they also thought computers had a postive effect
onthequdity of caretheyreceived. Their responsesto
severa questionsregarding computer use andthe phy-
dcian-patient relationship were consstently positive.
These findings add to research that indicates patients
accept computer use during primary carevists®®

Ridsdale and Hudd"foundthat patientsexpect their
physician to have acguired computer kills if a com-
puter istobe used during the examination. Asexpected,
our study foundthat the patient-rated computer literacy
of the phy€ician enhanced patient satisfactionwith com-
puter use during thevisit. Users of computer systems
that have awkward interfaces, forcing themto sumble
around during the vidt, are likely to lead to patients
viewing physiciansas “computer illiterate.” Obvioudy,
system designers must take this into account and de-
liver computer systemsthat integrate naturally into the
work flow of busy phys cians. Technol ogy that is trans-
parent to the user is the most effective. Additionally,
training physicians, nurses, and other health care staff
in the efficient use of computersisan important step in
the implementation of any electronic medicd record
system.
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Surprisingly, our study found that a patient’s personal
use andfamiliarity withcomputershadadightl y nega-
tive effect on satisfaction with the use of computers
during an office vist. Solomon and Dechter** found
that this factor had no effect during ther earlier study.
Our observation presents an interesting question: do
patientswho are computer literate judge the physician's
computer skillsmorecritically and thus rate satisfac-
tion lower when the physician isnot as skilled a com-
puter user asthe patient?

Thereasons for patient perception of increased qual-
ity of care with computer use in this survey remain
unclear. Patients may becorrectin this regard because
computers have been linked to more complete docu-
mentation'® and increased performance of preventive
tasks. * Patientsmay appreciate the easy accessto medi-
cal higories and patient education materials. Perhaps
computers have become so ubiquitousin 21st-century
society that patients have cometo expect them in their
physicians’ officesasasymbol of modernhealth care.*?

Limitations

Thestudy examines a sngle family medicineclinic
that has implemented an electronic environment de-
sgned in-house. Obvioudy, this raises the question of
whether these reaults extend to clinics that use differ-
ent vendors ingallations. Thisisacommon problem
when studying computer implementations because they
can vary widely in power, desgn, and ease of use. We
are able to compare part of our results with other pub-
lished results, and they seem to agreethat computers
do not affect patient satisfaction®** Thus, we believe
that the other results are not strictly limited to one
data set.

Our gudy was purposefully limited to patients with
hypertenson, high blood pressure without hyperten-
son, or hyperlipidemia. These are common primary
care diagnoses for which lifestyle modification and
compliance play a large role in successful treatment.
Therefore, the physcian-patient relationship is para-
mount. Typically, patients with these conditions are
older thanthe general primary care pdient population;
however, they account for alarge portion of officevis
its. We have no reason todoubt that our findingswould
extend to the full range of primary care patients, but
additiond research for proof isrequired.

Our comparison to the 1995 survey was limited by
thefact that in 1995 all patientswere surveyed, whereas
we limited our study tothree diagnoses. However, there
was no datigically sgnificant difference in overall
patient sati sf action, and we do not expect that one would
appear with amore inclusvesample

Although our péients come from a wide socioeco-
nomic background, we did not contra for this factor.
Additionally, our patients are primarily Caucasan.
Larger numbersof paientswouldneedto be surveyed
to analyze subgroups accurately.



368 May 2002

Asiscommon in many surveys, respondents to our
sudy weredightly older than nonrespondents. We do
not believe that the mean age difference of 4 years
would significantly skew resaults. Infact, wefind itre-
markabl e that the older adult population wasso accept-
ing of computers.

Conclusions

Our gtudy shows tha computers can be integrated
into theofficevidt without a detrimental effect on pa-
tient satisfaction. Giventhe expanding role of comput-
ersin medicine*® and theimportance of the physician-
patient relationship in treating and preventing many
common primary carediseases, itisreassuringthat our
patientsaccept and even embrace computersin the ex-
amining room.
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