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Abstract

The ability of clinicians to search the medicattdture, retrieve relevant research,
and critically evaluate the findings and their aijgpbility to their own practice are
key skills in developing evidence—based practidaérhealth work force. A number of
young clinicians who received training in infornmti seeking, evaluation and
evidence-based medicine during tiey#ar of their medical degree at the Wellington
Medical School and who are now employed as regsstend house surgeons in
hospitals in Auckland and Wellington were conta@ed interviewed to ascertain:

1. How much do they retain of the training undemrgaturing their clinical training
years?

2. Has the training they received had an impacttiogir current ability to search,
retrieve and evaluate information relevant to thdinical practice?

3. What are the information seeking behaviourhieéé young clinicians in relation to
queries that arise during clinical practice?

The findings show that although the participantsatted the training they had not
retained the skills they learned during theil’ 4ear of training, and that their
information retrieval and appraisal skills were nalivays adequate for the clinical
roles they now fill.

1. Introduction

The ability of clinicians to search the medicakddture, retrieve relevant research and reviewd, an
critically evaluate the findings and their relevanio their own practice are key skills in develapin

evidence-based practice in the health work foroel999 staff at the Wellington Medical Library

conducted a study investigating the outcomes oir timstruction on Medline searching and critical

appraisal given to™year medical students in their library [1]. Thetimction was a required part of the

coursework for these students, and test scoreswgekto assess learning outcomes of the group.

These students have since graduated and are corgpleir final years as house surgeons and regssin
a variety of specialty areas. In the interveningrgefurther cohorts of medical students have reckiv



similar training from medical library staff, withdditional components being added to the training
intervention by both medical faculty and librargfét As they move into roles as young cliniciansteging
specialist training and general practice, a nunolbeesearch questions arise:

1. How much do they retain of the basic, and any &t training undergone during their clinical
years?

2. Has the training they received had an impact oir therent ability to search, retrieve and evaluate
information relevant to their clinical practice?

3. What are the information seeking behaviours oféhgsung clinicians in relation to queries that
arise during their clinical practice?

2. The need for training in searching and evaluating information

In the past decade the amount of clinical litemtavailable online has increased. In the past tbblegm
was to persuade clinicians, especially those oaitsiddical schools and the main hospitals to makerbe
use of services offered by medical libraries [8]2D02, Cullen observed the problem now is thetgof
clinicians to cope with the proliferation of infoation available online, and develop strategiedemiify
and evaluate the specific information that willuseful to them in their clinical decision-making.[3

These abilities need to be developed as a routirnteop medical training, and have, in recent yebesome
crucial to effective medical practice. As medig#gbrmaticist Barnett noted in 1995, medical studarged

to develop a good understanding of and have exterestperience with the use of Medline [4]. While
computers make finding information faster, he adjubey can also make it more difficult. Medlinel&y
contains bibliographic citations from more that0f6biomedical journals and contains over 18 million
citations. As Holtum [5] observes, the ability wusce relevant, reliable and current informaticorirthis
resource, plus the numerous other resources that dieveloped to specifically support clinical demis
making, requires greater practice and skill, nesldn this context it is more important than etreat
medical students should gain a deep understandidgtabase searching.

These vital skills do not, however, appear to bd wastered by clinicians. Haynes and WilczynsKi [6
show that although medical literature is very asités through online databases such as PubMed ferery
clinicians are able to search them well. A studyBbyet al [7] identified some of the obstaclest theevent
clinicians from answering clinical questions withidence-based sources, of which two were: the time
taken to find information and difficulties with deing the best search strategies.

2.1. Medline as part of an Evidence Based Medicine course for medical students

Many medical schools teach Medline searching asqian Evidence Based Medicine (EBM) course with
library staff offering additional sessions in séung. Holloway [8] notes a lack of student diligenand
negative reactions to these parts of the EBM modatel advises that further research is needed ®n th
issue of evaluating search assignments. West dtmusdes the issue of assessment tools for testing
searching skills and the difficulties faced in d¢ieg assessment tasks that mirror the real world
environment, stating that tasks commonly set “[aaf allow students to demonstrate their real tilmétg

to perform EBM tasks such as generating a clirqogstion or searching literature databases” [959]L0

There is, in addition, some research looking atathiéty of students to apply information they h&weend
information to their clinical question. It is caglly important that young clinicians develop cotepee in
appraising the information they do locate and thpply the knowledge to the care of the patient fgefo
them. However, Bergus in his research on appraigsing applying evidence about a diagnostic test
concludes, “most of our medical students are ableritically appraise research articles about diegjo
testing but few are able to apply this informatairthe patient level” [10, p4Like Holloway [8], Bergus
also identifies negative student reactions to mfation literacy and EBM instruction.



2.2. Are stand alone sessions effective?

The majority of the literature on Information Lig&y instruction suggests that it is most effectiween
conducted as part of an assessed programme irgdgnad other learning programmes, and offered @nce
need has been identified. Erickson and Warner ¢bhpucted a study to evaluate the impact of indizid
stand alone one-hour Medline tutorial sessions gnabstetrics and gynaecology residents and although
the sessions were rated well by the participartsmprovement in search outcomes was proven. Howeve
Rosenberg’s work suggests that training in formmgpatjuestions and searching databases can improve
students’ searching performance and the qualitgvidence retrieved: “a three-hour interactive fragn
session improved the student’s ability to seardalmEses and retrieve evidence and was well recdiyed
the students” [8, p557].

More recent studies have continued to show thatitiga medical students to search Medline has atigesi
impact on their ability to locate relevant literegdor clinical decision making [12,13] whetherrat this is

a formal part of their curriculum. Moreover, Gruppet al found evidence that a single training sesbad

a significant positive effect on the students’ stierm EBM literature searching outcomes. However
Gruppen et al also acknowledge that their studydcoat prove an improvement in skills beyond therfo
week elective of their intervention and they sugdbat “testing students again during their resaies
would provide valuable information on this questigh3, p943]. Even more effective, possibly, woldd
training integrated into the curriculum, at a pairten the skills start to be really needed.

3. The current study

The objectives of this study were to investigateethier this kind of intervention by librarians digithe
first year of clinical training undertaken by mealistudents would enhance their searching skitizyide
skills useful when making clinical decisions affagt patient care, and help form the basis of ldag
learning. The participants in this study were stislentering their %year of training between 1994 and
2004 in the Wellington Clinical School of the Unisiy of Otago.

From 1996 on, medical students at the Wellingtordiged School have been provided with some tuition i
searching, retrieving and evaluating informationdbnical decision-making early in theif"4/ear. As part
of this training they are then tested against apyst@ndards in the basic skills of:

* Selecting a database;

* Use of subject headings, including the use of ter@pping, alternative terms and subheadings;

* Use of limits and system feature;

¢ Critical evaluation of the search process, theitgbib refine the search and evaluate the results
retrieved.

This information literacy programme was constartging evaluated and improved upon as the Library
staff developed it over the years of the studycansultation with Medical School staff, and papants
can therefore be divided by cohort depending onytpe of intervention received.

3.1. The Cohort Groups:

Cohort 1: These students received no formal training in deag from Library staff as part of their
undergraduate programme. (This group is used asotfiteol group in the study reported here.)

Cohort 2: The students in this group wer® yiear students over the years 1996-1998, who wieem@ 1
hour tutorial on searching skills during their otiegtion week.

Cohort 3: In 1999 the Wellington School of Medicine introgdca 4 year Health Informatics (HI)
programme in which all4year medical students participated. This consisfegh introductory tutorial in
the first week, followed by a compulsory self paceddule which was assessed as part of the finak.mar
Cohort 3 consists of students from this class only.



Cohort 4:In 2000 the Wellington Medical School introducet BBM programme for 4 year students.
This group of students received an introductorgriat in the first week followed by the self padddalth
Informatics module and an advanced Medline tutariioducing Clinical Queries, as part of the EBM
course.

Cohort 5:1n 2001 the Introductory Module was dropped frdra programme, and students from 2001 to
2003 therefore participated in the HI and EBM pesgmes where searching skills were assessed agfpart
their final grade.

3.2. Method

During 2008 and 2009 the research team made contticas many of these students as possible inrorde
to ascertain what they recalled of their earlyrirag, and what level of skill in searching and enading the
literature they had either retained or developedesi All those who agreed were followed up, althoug
some were eventually unable to participate becafisgorkload, and transfer to other hospitals. After
giving informed consent, each participant was wieaved in a medical library by a senior medical
librarian, with full resources available includi@VID Medline as well as PubMed. Participants alsd h
access to all the resources normally used to fifmkination for clinical decision making. A totaf 84
participants were recruited, with at least somenfeach of the cohorts outlined above.

Stuctured interviews and observations were conduageoutlined below, with the research team taking
detailed notes. Participants were asked a seriistial questions (Q1-6) concerning: what theyaléed of

the Medine or information searching training sessithey had participated in during their early icth
training; what techniques they used when searcfondnformation for clinical decision-making; which
databases they normally used when searching feritfarmation; what techniques they used to evaluat
the information they found; if they had attendeg aantinuing medical education (CME) or other sessi
since graduating in which they learned more abeatching or evaluating the medical literature sittesr
basic training (including informal exchanges witdeps);

Questions 7-9 focused on the participant’s seag;hietrieval and critical appraisal skills, e,gwhthey
had gone about a recent search for information,hewd they rated their skills on a set of tasks:img
which source to search; ability to identify appiliafg search terms; ability to combine terms usioglBan
operators; ability to limit a search using publicattype, date, age categories etc; ability to ‘egplode’
and ‘focus’ appropriately; ability to critically gpaise articles retrieved on the basis of patigoug,
intervention, comparison of outcomes, relevancénalings to patient care, etc. Each individual vaaked
to rate their skill level as ‘None’, ‘Some skillgr ‘Highly Skilled'.

Subsequent to this, participants were presenteud avidet of four scenarios and asked to conducaise
under observation. They had access to standardreesosuch as OVID Medline, PubMed and the usual
resources available on their local intranets ad aglinternet access. Their search, retrieval qpiagsal
skills were then noted by a trained medical searobo noted which databases were chosen, what key
concepts were identified for the search, and wiedr¢gheir ability against the set of 7 skills usthg same
criteria, ‘No skills’, ‘Some skills’, or ‘Highly Siled’. Once the search was completed, stratedias t
would have been more effective were shown to gpeits, who were thus able to benefit from some one
on one coaching, as promised in the invitationadigipate.

4. Findings
4.1. Initial questions

The initial questions in the structured interviefesused on what participants recalled from thentrej
sessions, what search techniques and what datahasesurrently use, and how they evaluate inforomat
they find. Responses to these questions were athbecording to the 5 cohorts in the study, anditita
is presented in Tables 1-5, below.



Table 1 - The extent to which participants in eacleohort recall IL instruction givenin their 1st
clinical year of training.

Cohort Years Number Don’t remember Vaguely Remember
Remembel

1 1995 3 1 2 3

2 1996-98 10 1 2 7

3 1999 5 0 2 3

4 2000 4 0 1 3

5 2001-4 12 0 2 10
Total 34 2 9 26

Table 2 - Strategies employed by participants in th various cohorts

Cohort | Number in Ask a Search Search Use broader | Go to known
cohort librarian Google Journals strategy website
1 3 1 3 1 3 0
2 10 0 6 1 10 4
3 5 1 2 1 5 0
4 4 0 3 3 3 2
5 12 0 4 1 12 7
Total 34 2 18 7 33 13

Table 3 - Databases used by participants

Database Number of all Number in pre- Number in HI/EBM

participants who training cohort training
report using

BestBETs* 2 0/3 0/4

Cochrane 13 3/3 2/4

Google 11 2/3 1/4

PubMed/Medline 25 3/3 3/4

incl OVID

Other** 11 1/3 1/4

* BestBETs is a database of Best Evidence Topicgjuced by the Manchester Royal Infirmary.
** includes MDConsult, UptoDate, NICE, various @elines, e-medicine, OMEN, Clin-e-Guide, EMBASE,
Ballieres, e-journal web sites

The majority reported that they had reasonablellre€dhe sessions, but their current strategielciated
that they had broadened their search strategiesndethose formally taught. Few had returned to ceddi
library staff for assistance since that time (sabl& 2).

Participants stated that they used a range of rimdtion sources to search for information, but were
generally uncertain about what constituted a da@baheir responses therefore include some sothaes
information professionals would not necessarily @dtabases’ but these have been included so giwé¢o
an accurate picture of sources used. Two key celhante been further analysed to identify any diffiees
between them.

4.2. Evaluating information

While in the training sessions received by theieadohorts the focus of evaluation was on selgctire
right database, as the evidence-based compon#ém @faining courses wakeveloped, the focus shiftéd
the principles of critical appraisal based on addetriteria, such as sample, methodology, andieition
of bias. These criteria can be described as intr{2$ since they assess the quality of informati@sed on
what is presented within a research or review lartmompared with evaluation based on extrinsiteda



such as publisher, journal reputation, authoritatieb site etc. These distinctions have been fasedul
in categorising ways in which clinicians evaluataurges they use. Table 4 identifies ways in which
participants in the various cohorts evaluated té@$ they retrieved from their searches.

Participants were also asked about their attendan€ME courses involving information literacy traig
or some other form of instruction that had advarmeckinforced their knowledge (see Table 5).

The final question in this section asked partictpdrow often they consulted a librarian when logkior
information.

4 .3. Search skills evaluated

In their responses to Question 8 (asking partidgptmrate their skill level on 7 search and apgalaskills)

the self-assessment of skills reported by partitipaaried considerably. The skills levels wereredaas

no skills=0, some skills=1, and highly skilled=2yigg a possibleange of scores from 0-1#hdividuals
scored themselves from 4 through to 14, with amamye score of 8. Overall participants rated thbilitg

to search and find randomized controlled trials TRICand systematic reviews highest (with an average
score of 1.9), and the ability to use ‘explode’ dotus’ lowest, at .68, one participant commentthgy
would not use such techniques since they “did revttwo miss anything.”

Table 4 - Criteria used for evaluating sources refeved

Cohort Number in | Extrinsic Intrinsic Currency Relevance Other
cohort

1 3 3 3 1 1 0

2 1C 8 6 3 6 4

3 5 3 3 2 2 2

4 4 3 1 0 2 1

5 12 7 5 0 5 5

Total 34 24 18 7 33 13

(Responses categorised as ‘other’ included “chaydinat other sources to see if the reference makes
sense’, ‘discuss with a colleague’, ‘check on titerinet’.)

Table 5 - Attendance at CME or training session dddated to IL

Cohort Number in cohort Yes No
1 3 3 0
2 10 8 2
3 5 1 4
4 4 0 4
5 12 1 8
Total 34 13 18

(Yes responses include some form of instructiotusted in advanced papers/qualifications, spectadiyning,
session at conference attended, journal club, lointary attendance at library session, rather fbemal CME)

Table 6 - How often do you consult a librarian wherooking for information?

Cohort Number in Never Rarely Occasionally
cohort

1 3 0 3 0

2 10 3 5 2

3 5 2 2 1

4 4 1 1 2

5 12 1 5 6

Total 34 7 16 11




Table 7 - Comparisons between self-rated scores aerapert evaluation

Cohort No in cohort Av of indiv scores Av of indiv scores
across all skills in across all skills in
self-assessment expert assessment

1 3 7.6 6.0

2 10 8.4 7.4

3 5 5.8 5

4 4 8.0 5.

5 12 8.8 6

Total 34

In the assessment of skills in the search obsebyedn expert searcher, when asked to search for
information to address a problem in the scenanemito them, participants scored less well. Indigid
scores across all 7 skills ranged from 2-13, withaserage of 6.2. The highest scoring skill acrlbs
participants was ‘Knowing which source to searent the lowest ‘Able to search and find RCTs and
systematic reviews,’ at .33, followed by ‘Able tseu‘explode and focus’ at .39. When the data was
analysed according to cohort, differences betwe#frassessment and expert assessment becomehtlear,
not differences between cohorts. See Table 7.

5. Discussion and conclusions

Although overall, 34 participants is a reasonatldengle for a qualitative study, the small nhumbers of
participants in each cohort reduce the value ofahalysis by cohort, and is a limitation that skobée
acknowledged. . More participants are being sotmlicrease the ability to assess the impact démtifit
levels of training according to each cohort. Mooaftdence can be placed in conclusions drawn frata d
relating to all cohorts.

As Table 2 shows, the majority of the former studeemembered the training they had received. They
remembered that it occurred and sometimes remehltleeecontent, in terms of what was covered. They
might remember the terms such as ‘explode’, andjezt heading’ but when they came to do a searep th
did not recall how to apply the technique. Wheneasko carry out a search in response to a specific
scenario almost all the former students chose dockethe OVID interface, which was the interfaceyth
had been taught to use, rather than use PubMechwhight have been the version available to them in
their work place. Many who had not used OVID Medlisince graduating felt lost, as there had been
significant changes to the database’s interface.

It was clear, from their responses to Questions (2 Tables 2 and 3) that participants are hdlitua
using a wide range of information sources (in Tahl&oogle, rather than Google Scholar, is a fat@ur
and the ‘broader strategy’ referred to often ineldldsoogle amongst a range of other sources.) Therico
which had the most intensive evidence-based trgif@ohort 4) did not make greater use of evidence-
based sources. Table 3 shows them to be using bes¢han others in the study. Nearly all the habkp
clinicians in our study had access to UptoDatenhgirtwork place and this was the preferred inforomat
source for many participants in the study. Those td stumbled across another electronic textbdiok C
e-guide found this a good starting point, in faarenuseful than UptoDate. Those training for Gelnera
Practice found the synthesised products their pedestarting point for patient care.

Although Table 3 shows Medline (PubMed) used bycénis many respondents as any other source, in
reality, this use was infrequent. Few of the pa&ints were searching the primary literature (vidNed

or OVID Medline) on a regular basis and therefdreirt skills have become poorer. The ability to sbar
Medline for evidenced based information using the getfilters (Clinical queries) is a skill few retained
and only one had learnt it subsequently. One foshatent who did registrar training under the adel of

a consultant well versed in the need for qualitylence proved the most skilful searcher, and regoattat

he had to use evidence-based sources on a wedify/\ilaen presenting case histories to fellow reayist
and consultants during his training. Another corapesearcher had completed a Masters in Publictiieal
and as part of that course had had further traimrsgarching the literature for the best evidence.



Evaluation and critical appraisal skills were natlivdeveloped. Among those who critiqued the reslist
from their search, few were able to refine theiatstgies to improve the results returned. Whenuailg
articles retrieved, more participants relied onriegtc than intrinsic criteria when evaluating wtibey
found, although some were selecting items primamilythe basis of currency. Despite this, howevearly

all felt their critical appraisal skills were goadd felt they were able to apply the results ofrtfiedings

to patient care. This was not tested thoroughlgunstudy, and if Bergus [10] is correct, particitamay
well be overrating their skills in this area. Cartg, the quality of the searches conducted by the
participants in the study raises concern that they often be identifying relevant information and
appraising and applying it from a rather inadeqliateof sources. However, despite their lackldllsthis
was a confident group, and not one who readily tormedical library staff for assistance (as shamwn
Table 6). Few of the group had received or soughtfarther training in searching skills or evidermzsed
medicine skills since graduating. What reinforcetmeiskills they had received came though informal
channels.

In the self-assessment of their search skills, uiedindependent ratings given by trained searclibes,
discrepancies between individuals’ scores and ¢xgquares show how wide the range of skills is iis th
group. Our notes on individual's searches show platicipants were able to identify a suitable Hate,
and select keywords on which to search thoughdleiar that in normal circumstances they would plbyp
choose easier search options than Medline. A gooploption of the participants were able to go thytoto
the mapping screen to choose their terms, but émalled the concept of tree structures or sougtidu
information about their chosen terms. A small nunibed typing in whole phrases or search sentenses
one might in a Google type search box. Despitegatiing any results they showed little awarenesshof
this strategy was unsuccessful and how to impriwedr tsearch strategy. There was a general lack of
understanding of the power of the MeSH thesaunuthat simple concept that typing a single seaecmt
at a time and combining the terms at the end wprdduce a more effective result.

In general the clinicians in this study felt comfid in their abilities to search for and utiliséoimation for
patient care. However, the sources they used didegularly include a Medline search, and many were
diffident about the their ability use Medline agytremembered little about the teaching they hatiameal

felt that this would reflect badly on them as dians. There was even a level of guilt expresseddnye
that they retained so little of the teaching. Wikatisappointing is that there is no clear corietabetween
the level and complexity of the instruction giventhe 4" year of training, and the level of skill shown
now. In some cases (because of testing done ipakg it was possible to identify a student whoveb
aptitude in searching in their training, who hadttwed to be a more effective searcher, and vizsav-
poor search skills in the training years tendedaaeflected in poor skills demonstrated in thespng.

The lack of any clear evidence in the data to stimmimpact of more intensive and course relataditrg

in information searching, retrieval and appraisatarrent skill levels suggests that acquiring ¢hgldlls is

a more complex matter than simple interventionstfhyear, and that there are many other factors
impacting on the level of skills shown by cliniceanAnecdotal evidence gathered during this study
suggests that the choice of field in which to spke, further training in specialist courses, itiftuence of
supervisors and instructors, and natural aptitodeséarching may have more impact on the skillllewé
clinicians that the training itself. This is notsuggest that this training should be in any watyback, but
perhaps repeated in later years, as the need li@cdmes more urgent. In the interests of devedpfiie
future effectiveness of these young clinicians, grawell being of their patients, a collaboratteam of
medical librarians, senior faculty and course doecshould consider how to further develop andfoece
these critical skills as young clinicians enterwwkforce.
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