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Backgroundand Objectives: The utility of on-line evidence-based summary databasesfor answering
clinical questions at the point of care is not well understood. Our objectives were to determine if
family physician faculty could answer their questions using on-line resources and the proportion of
answers that influenced patient care. M ethods: Thiswasa prospectivestudy in which clinical faculty
in an urban residency training office recorded their clinical questions and their search results.
Reaults: Faculty asked 92 questions. Therapy, prognass, and epidemiology questions werethe most
common typesof inquiries. Fifty-four percent of thequestionswerefully or partially answered by use
of anon-lineresource; obtaining ananswer required 5—10 minutesof searching. Physiciansreported
that 62% of the obtained answvers modified their opinion, influenced the care of the current patient
56% of thetime, andwould affect the care of future patients 70% of the time. Sow | nternet connedion
and interruptions were the most frequent barriers reported. Discussion: Practicing physiciansinex-
perienced in the use of on-line evidence-based resources answered a proportion of their clinical
guestionsthat wascomparableto reportsof more-experienced searchers;, however, thetimerequired
to find answerslimits the practical use of these databasesduring patient caretime. On-line summary
databases such as those used in this study show promise in providing answers that influence care
during thepatient’'svist. With faster I nternet connection (or handheld devices) and improved naviga-
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bility, such resources hawve the potential to optimize health carein the primary care setting.

(Fam Med 2003;35(4):251-6.)

Family physicians generate a substantial number of
clinical questions while caring for their patients'? yet
often leave their questions unanswered for lack of ac-
cessble, essy-to-find answers and difficulty manag-
ing the overwhelming quantity of medical information
available.>® Fletcher et al” identified tandardsof feas-
bility for methods by which busy clinicians might ob-
tain information. First, the approach must be smple,
rapid, concentrated, relevant, and accurate. Second,
medical knowledge resourcesshould containfrequently
updated and peer-reviewed answersto specific clinicd
guestions’ using the “best available evidence.”®
Currently, most practicing physiciansrely primarily
on colleagues-2°*° and textbooks"? to answer patient-
goecific questions. At theother end of the spectrum are
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the smaller number of evidence-based practitionerswho
are killed at defining aproblem, constructingand con-
ducting an efficient search, critically appraisng the
evidence found, and considering the evidence in the
context of their patients circumstances* However, only
5% of general practitioners think that “identifying and
appraising the primary literature or systematic reviews’
is a practical or appropriate way to obtain evidence-
based information.? The emergence of electronic da-
tabases containing summaries of relevant research,
called secondary literature,” offer practicing physicians
an alternative to searching the primary literature and/
or finding invalid, outdaed answers.

Although I nternet-based on-line resources contan-
ing evidence-based medical information presented in
summary format are available, the usefulness of such
resourcesin the primary care setting isnot well unde-
stood. If these resources can answer clinical questions
at the point of care, where most questions occur,>**
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the quality of health care should beimproved.***> How-
ever, few sudieshave examinedthe ability of primary
care physicians to find information using on-line re-
sources, and there is no information available on
whether the application of evidence-based resourcesby
pradicing physicians actudly improves patient care.
We conducted astudy to explore the practicality and
utility of training clinical faculty to use on-lineresources
for finding answersto clinical questionsthat arisein a
family prectice center. Specificdly, wewereinterested
in the proportion of clinical questions for which prac-
ticing physicianscould find satisfactory answersusing
on-line resources and the proportion of those answers
that reportedly modified clinicd opinion and affected
patient care. Inaddition, we estimatedthe median time
primary care physicians spent searching for answers
and the barriers encountered while usng on-line re-
sourcesto find those answers.

Methods
Setting and Participants

The study was conducted in an urban family prac-
tice center (FPC) that isan ambulatory clinical training
stefor Wayne State University (WSU) family practice
resdentsin Detroit. Additional learners, such asmedi-
cal assgant and physician assstant sudents, are also
present in the FPC. Threetoeight resdents see patients
in the FPC each half day. The dte averages 1,200 pa-
tient vidits per month.

Three board-certified family physcianswith WSU
clinical faaulty appointmentswho practice and precept
resdentsat the ste participatedinthe sudy. Thesethree
faculty physicianseachprovidedirect paient care 2 to
3.5daysperweek and precept .5 to 1.5daysper week.
The numbe of yearsin clinical practice in the United
States ranged from 3 to 8 years, dthough one physi-
cianhad many more yearsof practice inanother country.

The participating clinical faculty physicians were
relatively inexperienced in the use of computerized
evidence-based resourcestosearchfor answerstoclini-
cal quedtions. Prior to the gtart of the sudy, the three
physicianswere asked how often they had used acom-
puter to obtain medical information in the previous
3 months. The responses ranged from 1 to 20 times.
The on-lineresourcesmost frequently used were medi-
cal information stes (eg, www.mdconsult.com and
www.aafp.org) and on-line biomedical bibliographic
informationsites(eg, MEDLINE). Noneof the partici-
pating physicians reported using an evidence-based
computer resource in the previous 3 months.

Computer Equipment and Connections

Computerswith I nternet connectionswere available
tothe physiciansbaoth intheir private offices(minimum
of Pentium MM X processors) andin common areasof
the FPC, includingthe precepting station (minimum of
Pentium |1 processors).
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Alarge number of users(~50) in the FPC shared the
dedicated 56 kbpsframerelay. Therefore datatransfer
was dowed subgantially when the sudy physicians
were accessng on-ine information at the same time
that other users were dso downloading information.

Physician Training

Because of the physicians relative inexperience in
or+line searching, they were asked to attendtwo or three
evidence-based, information-searching training ses-
sions prior to the data collection phase of our study.
We were concernedthat without an introdudion to the
databases, the physicians would be less likely to use
them. Thefollowing on-line evidence-based resources
were used: InfoRetriever (www.infopoems.com/
inforetriever.cfm), DynaMed (www.dynamicmedical.
com), Trandating Research IntoPractice (TRIP) Data-
base (www.tripdatabase.com), and Clinical Evidence
(www.dinicalevidence.org). These resourceswere cho-
senbecausethey are eadly available, easily searchable,
self-described asup-to-date, and using evidence-based
principles for evaluating the validity of the informa-
tion. Only InfoRetriever required afee; the otherswere
available free.

For each 1-hour training session, the physicians were
asked to bring a clinical question for practice search-
ing. One of the authorsused those questionsto demon-
drate the possible search paths of the different data-
bases. The physcians were given the opportunity to
pradice electronic searching using their own clinicd
guestions, each physician searched for 15 minutes or
less during one of thesessons. The sessons also pro-
vided the opportunity to discuss formulation of ques-
tionssuchthat the possibility of findingan answer was
optimized, as well as the data collection procedures.
Additionally, aresearchassstant wasavailablefor help
during searches. On two occasions, the research assis-
tant guided a physi cian performing searchesfor approxi-
mately 1 hour.

Data Collection

During the 3-month data collection period (mic-April
2001 tomid-July 2001), the three physicians generated
clinical quegtions, searched for answers using their
choice(s) of electroni ¢ databases, and completed adata
collection form for each of their search experiences.
Thethree physicianswereingtructed torecordall clini-
cally relatedquestions(ie, their own clinicd quegtions
or quegtions from resdents or gaff) asthey arosedur-
ing patient care, excluding questionsabout medicaion
dosage, formulation, and side eff ects; questionsregard-
ing insurance matters, and items that wereretrievable
from the patient medical record. No other redtrictions
about the nature of the clinical questions wereimposed.
Thephysicianswere given theoption to accesson-line
resources during patient care hours (including
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precepting), during non-pdient care hours (eg, lunch-
time or adminigrative time), or at home after work.
For each quegtion, a data collection form was com-
pleted, which documented their on-line searching ex-
perience (regadless of their successin finding an an-
swer) for that question.

The data collection form captured the following
items the question, source of the question (atending
physician, resdent, sudent, or staff); when the ques-
tion wasgenerated (direct patient care precepting ses-
sion, or other); which computer resources were
searched; which of those resources provided a com-
plete or partid answer; and amount of time spent seardr
ing for an answer on-line Physicians also recorded if
the information modified their clinical opinion, if it
influenced the care of the presenting patient, and if it
would affect the care of future patients. If they used a
resource in addition to one of the five designated on-
lineresources, the aternate resource searchwasdocu-
mented in the same manner.

Data Analyss

Clinical questionswere caegorized (ie, therapy, prog-
nosis, epidemiology, diagnoss, prevention/screening,
and general information) by consensus of three of the
authorsafter the sudy wascompleted. Descriptionsof
clinical question categories from Sackett et al’s Evi-
dence-based Medicine: How to Practice and Teach
EBM? were used to guide caegory selection.

Thelevel of dataobtained from questionsonthe data
collection form was either nominal or ordind. There-
fore, proportions and medians were
usedto summarize responsesregarding
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ingthe course of patient care; 48% were generated while
the physicianswere seeing thar own patientsand 34%
while they were precepting.

Search Time

There was a greater proportion of searches lasting
less than 10 minutes during patient care hours than
during non-patient care sessons (P=.001). Individual
search sessons were longer for questions related to
preventior/screening (10-15 minutes), comparedto all
other question categories (5—-10 minutes). When we
compared the proportion of answers found with
searchesunder and over 10 minutesinlength, wefound
no datistically sgnificant difference.

Databases Used

The TRIP Database was the most commonly used
(8lsearches), followed by I nfoRetriever (35searches).
The physicianwho initially conducted the most searches
had more success with TRIPthan with the other data-
bases and may have influenced the other two phyd-
ciansto also use TRIP. The physicians used additiond
resourcestosearchfor 27 questions. Medical textbooks
(eg, Clinical Evidence,*® Harrison’s Prindples of In-
ternal Medicine,"” and Essentials of Family Medicine')
werethemost common additional resourcesused. One
physician initiated several searches using the search
engine Google (www.google.com).

Of the 92 questions posed, the three physiciansfound
answersusing an evidence-based computer resource for

search experiences and impact on pa-
tient care. Chi-squaretesting was used
to determine diff erencesin proportions.

Tablel

Characteristics of QuestionsAsked and Answered

Reaults
Que3| ons Questions Questions
Ni nety-two queﬁionswere recorded  Sourceof Question Asked Answered
i i _ Faculty 62 (68%) 31 (50%)
by the three ph_ysuans over the 3 Resdont 4 (26%‘;) 1 (67%‘:)
month study period. The study physi-  audent 3 (3%) 1(33%)
cians were the source of most of the  Nonphysician staff 3 (3%) 2 (67%)
guegtions (68%j); another 24% origi- Median Search Time
natc_ad from mt_era:tlng_ with resdents  category of Question (Minutes)
during precepting sessions (Table 1).  Therapy 46 ESO%g 30 265%3 5-10
i i _ Prognosis 13 (14% 5 (38% 5-10
_Students and nonphys cian staff work Epidemiology 12 (13‘%(;) 6 (50‘%2) 5-10
Ing V_Vlth the phyS"::'ar_1 prompted the Prevention/screening 10 (11%) 6 (60%) 10-15
remander of the questions. Diagnosis 8 (9%) 3 (38%) 5-10
Therapy questions were the most General information 3 (3%) 0 (0%) 5-10
commaon category Of qua_ion (50%), Context of Question
followed by prognossquestions(14%).  Dired patient care 44 E48%§ 22 250%; 5-10
; ; Precepting session 31 (34% 21 (68% 10-15
Table2 I.nCI udesexamplequestlons rep- Non-pdient care hours 17 (18‘%(;) 7 (41‘%2) 10-15
resentative of each category. As Table
1 shows, the majority (82%) of ques-  Overall 92 asked 50 answered 5-10

tions were generated and pursued dur-
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Table?2

Sample Quegtions by Category

Question Category
Thergpy

Sample Question

* Areantidepressants usad totreat seasonal aff ective
disorder?

* Issurgery effective treatment for stress urinary
incontinence?

Prognosis * Isthe risk of miscarriage lesswith CV Sor
amniocentesis?

* Does breast-feeding (versus not breast-feeding)
help women lose weght postpartum?

Epidemiology » What is the incidence of chronic hepditisin
patients with tattoos?

» What isthe incidence of pulmonary embolisnin
the absence of DVT?

Prevention/screening e Isyearly TB testing necessary for hedth care
professionals?

» Whatis the benefit of doing Papsmear forpatients
after hysterectomy?

Diagnosis » WhatACE level is diagnostic for sarcoidosis?

» How often does ear tugging correlatewith ear
infection?

Gengal information  » Can STDs be treaed in minors without parentd
consent?

CV S—chorionic villi sampling

DV T—deep venous thrombosis
TB—tuberculosis

A CE—angiotensin-convertingenzyme
STD—sexually transmitted disease

50(54%) questions(Table 3). The physciansreported
that 62% of those 50 answers modified their opinions
and influenced their patient care: 56% of the answers
influenced patient care provided that same day, and 70%
(35/50) of the answers would affect the treatment of
future patients.

Resourcesother than the four on-line
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18% of searches, whichmay have prevented them from
finding answersto their question.

Discussion

Thisfaculty development projed represents one of
the first sudies to deermine the potential usefulness
of on-line evidence-based resourcesin answeringclini-
cal quegtions at the point of care by practicing family
physicians. Our clinicianswereableto find answersto
54% of their 92 questions using the on-line resources
included in the sudy. This proportionis Smilar to tha
reported for more-experienced evidence-based infor-
mation searche's. For example, Alper et a * reported
that experienced computer searchersanswered 75% of
20quegtionsgenerated fromfamily physiciansusinga
combination of electronic databases. Chambliss et al®
collected unanswered questions from a convenience
sample of family physicians. Fifty-four percent of the
guestions were answered completdy or nearly com-
pletely by medical librariansusng MEDLINE. Gorman
et a™ collected clinical questionsfrom49nonacademic
primary care physicians during 1 half day of patient
care. Experienced medical librarians searched
MEDL INE for answers to these quegtions. The physi-
ciansreviewed these answers compiled by the libra-
ians and reported that a “clear answer” was provided
for 46% of their quegtions.

Our practicing physcians found answers to most
clinical questions after 5 to 10 minutes of searching,
whichissubstantially longer than the 2 minutesor less
that phy s cianstypically spend seeking answersto ques-
tions? Questions rdated to prevention and screening
took longer to answer than questionsin other catego-
ries, and spending moretime searchingdid not improve
the proportion of answersfound. The dow I nternet con-
nection at our FPC was a problem frequently encoun-
tered by the physicians, resulting in time-consuming
searches. It isunlikely that busy physicianswould be
ableto routinely devote this amount of time to finding
answerstotheir clinical questionswhile seeing patients.

databases provided answersfor 15of 27
guestions (56%). Of those 15 answers,
40% reportedly modified the opinion of
the searching physician, and47% (n=7)
influenced patient care provided that
same day.

Barriers

The mogt frequently reported barri-
ers to usng the on-line resources in-
cluded dow I nternet connections, inad-
equate information, and difficulty inter-
preting information. Additionally, the
physiciansreportedinterruptions during

Resource
On-line resource

Other resource

Table3

Physician Report of Search Outcome
and Utility of Answers

Answer Answer
Modified I nfluenced Ansner WII
Answer Physician Current Affect Future
Found Opinion PatientCare PatientCare
50/92 (54%)  31/50 (62%)  28/50 (56%) 35/50 (70%)
15/27 (56%) 6/15 (40%) 7115 (47%) 7115 (47%)
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We also wereinterested in determining whether the
information obtained was valued by the physician and
influenced patient care The sudy physicians reported
that 62% of the answers modified their opinion and
that 56% of the answers changed their approach to the
current patient. In addition, they anticipated that 70%
of theanswerswould affect the care of future patients.
By comparison, the physicians sudied by Gorman et
al™ estimated that the answers provided by medical li-
brarianswould haveinfluencedthe care of the present-
ing patient in only 40% of cases and affected the
physician’s practiceonly 51% of the time.

Limitations

Several features of this study may limit its
generalizability to other clinical dtuations. First, only
a handful of evidence-based resources were used, and
the greater use of one of the databases over the others
may have been influenced by the initial successwith
thisresource of one physician searche. However, the
purpose of the udy was not a systemaic comparison
of different electronic databases. Rather, we sought to
determinethe general utility of on-line resources dur-
ing patient care.

Second, only three physicians participated in the
sudy; all are part of an academic practice where com-
puter-searching skillsmay be encouraged morethanin
nonacademic settings. Yet, the experience level of the
participating physicians was more similar to nonaca-
demic physicians than physician researchers.

Third, although the training sessons may have im-
provedthe physicians comfort level withthe computer
tools, it isunlikely that the physicians gained signifi-
cant searchingexperience at the sess ons. Fourth, phy-
gcians offices with access to a high-speed Internet
connection will experience faster searches and will
likely havea greater probability of finding an answer
in a limited amount of time. However, the computer
hardware and | nternet connectivity at the sudy site may
be smilar totheresourcesin many physicians offices.

Another concern about the generalizabilty of ourre-
aultsisthat the number of questions generaed by the
three physiciansislower than the number generated by
physiciansinpreviousreports. Thismay have occurred
forseveral reasons. First, determining therae of clini-
cal quedtions was not a god of the study; rather, we
were interested in estimating the utility of these tools
in asetting tha wasas “real world” aspossible. There-
fore, physicianswere not observed or solicited for their
guestionsaswas donein other sudies3* Second, we
excluded questionsthat were related to medication dos-
age and sdeeffects, whichare oftenthe most common
typeof clinicd questionreceived inother studies® Fi-
nally, it is possble that when physicians were busy,
they did not recordtheir questionsat thetime they arose
andthenforgot them. We do not know how many ques-
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tions were missed and whether the answers to those
guestions would have been found using the on-linere-
sources or if they would have influenced patient care.

Conclusions

Literature on the effectiveness of interventions to
change the behavior of professonalsindicatesthat pas-
sve interventions are usually ineffective in changing
physicians behavior.? Using computersandthe I nternet
to search for answersto clinical questionsis an active
processand may have more potential to change behav-
ior and encourage physicians to become evidence us-
ers.” Databasessuch asthosein thisstudy show prom-
ise in providing answers that influence patient care
during patient care. With faster I nternet connection (or
handheld devices) and improved navigahility, suchda-
tabases have much potential to optimize health care in
the primary care setting. Currently, however, searches
takelonger than most busy clinicianswouldbewilling
to spend, and these searches answer only about half
their questions. Theexcessve time required for find-
ing information, as well as difficulties rdated to ques-
tionformation and search strategies, were recently docu-
mented in astudy of lowa primary care doctors.? Until
quicker, more-completetoolsare available, physicians
areunlikely to rely on electronic databases to improve
patient careduring patient care.
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