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Introduction - Searching the literature has a direct positive influence on patient care. Since most of its health professionals do not have the required skills to perform completely fruitful searches, the Brazilian National Cancer Institute (INCA) has developed an internet-based literature retrieval program for residents in the oncology field. Material and Methods - A total of 177 residents and post-graduate students were contacted by e-mail. Pre (PREPA) and post-program assessments (POSTPA) were obtained from the candidates. Course content consisted of a ninety minutes Theoretical Session (TS) followed by a two hours Practical Session (PS). From a problem-oriented approach, concepts like MEDLINE coverage, PubMed resources, Boolean logic, search strategies and web sources for full-text articles were presented along eight online exercises:  Locating a specific publication, answering a complex clinical question, quickly finding information about a general subject, searching by major MeSH topic, finding publications by a particular author, language and publication type and finally locating the full-text document. Results - Thirteen candidates volunteered to the TS and answered the PREPA, while only five attended the PS. From PREPA data, 100% know CAPES Portal, 92% own computers connected to the Internet and have previous experience with search engines, while 69% have already performed a PubMed search. According to the candidates that answered the POSTPA (n=5), this program contributed with new and relevant issues, being reported by four candidates as absolutely important and suggested as obligatory. Discussion – The PREPA may suggest that program’s content matched main candidates needs, e.g., concepts and strategies for MEDLINE/PubMed search, being also useful to somehow represent Inca’s profile. Results driven from the POSTPA may suggest aspects to be improved, related to both concepts and methods that were taught. Final Comments - Although very well accepted by the candidates, further evaluation is needed in order to incorporate this activity into residence curriculum. With a better-defined and finished product in hand, we would hope that similar programs could be implemented in other institutions. 
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INTRODUCTION


Otherwise imprisoned inside medical buildings, publications are now leveraged worldwide by the Internet. Personal computers, networks, World Wide Web, online database searching and full-text electronic articles constitute emerging resources and recently introduced technologies into the medical field. Practicing physicians should, therefore, be able to perform their own searches as web-based literature search may improve patient care(1) and medical problem solving(2). Optimal literature retrieval results may be achieved if appropriated concepts and strategies are applied. The necessary technical background depends on understanding related concepts and the rationale behind the search and, on the other hand, on the skills to actively implement it through a specific interface. 

Experiences on teaching how to implement medical literature retrieval may be relatively scarce. Subject literature searches performed on MEDLINE led to the work from Vogel, Block and Wallingford(4), which describes a program similar to ours, in both content and methods. The contributions from Greenhalgh(5) and Ebbert and colleagues(6) brought in key issues for structuring our program. The ideas herein presented stem from the author several years’ involvement in teaching micro informatics and, more recently, Internet applications to post-graduation students from the Escola Nacional de Saúde Pública (ENSP), Fundação Oswaldo Cruz (FIOCRUZ), Rio de Janeiro, Brazil. A publication produced at the time(3) describes a four-step process for literature search and establishes the guidelines for the present program.

The Brazilian National Cancer Institute’s (INCA) role covers patient assistance, research and professional education. The objective of this article is to describe INCA´s experience in developing and implementing a program specially designed to teach young oncologists on how to efficiently retrieve relevant articles in the web. This project joined efforts from the Clinical Research (CR), Information Technology (IT) and Training and Education (TE) departments. 

MATERIALS AND METHODS

Course infrastructure

Respectively at the main auditorium and the computer laboratory, TS and PS took place at INCA CR building. Auditorium resources included a projector connected to a personal computer (1800 KHz) equipped with a 4 Megabytes Internet link, MS Windows, MS Power Point, MS Explorer and Adobe Acrobat Reader. The computer laboratory was equipped with four microcomputers (1800 KHz) with a 4 Megabytes Internet link, Microsoft Explorer and Adobe Acrobat Reader; one for the instructor and the other three to be shared by five candidates. Two pairs of individuals were sharing two computers; the least skilled of each pair was granted major computer use, the “expert” being his/her assistant. A flipchart summarized course program.

Candidate Assessment

A Pre-program assessment (PREPA) consisting of personal information and ten YES/NO questions was given to each candidate as TS started. The POSTPA, consisting of a twelve multiple-choice questionnaire, was e-mailed to the candidates. Responses to the POSTPA were obtained by e-mail or from a telephone interview. PREPA is presented in the Appendix I, while POSTPA is presented in the Appendix II.

Course design

Similarly to Vogel EW et al(4), there were two complementary activities: a theoretical (TS) followed by a practical session (PS). Original ideas from Greenhalgh(5) and Ebbert and colleagues(6) were adapted for creating online exercises in the same problem-oriented approach they presented. 

The TS consisted of a ninety minutes lecture. The Microsoft Power Point® presentation consisted of 80 slides. In order to bring agility, already captured Web pages were included in the presentation, while relevant interface resources were explored online. The program was presented along three successive topics:  “How to start”, “How to search” and “Finding the full-text article”.

Along the “How to start” section, MEDLINE and other online databases - Lilacs, Cochrane library, EMBASE - were described(7;8), and the reasons for choosing MEDLINE presented(8). Obtained from the National Library of Medicine (NLM) website, essential concepts - MEDLINE structure (e.g. record, field), coverage and field contents, and MeSH vocabulary - were detailed in order to set the grounds for explaining how PubMed performs a search across the MEDLINE database. PubMed main resources were explored according to Ebbert and colleagues(6) and the PubMed Tutorial link. 

The “How to search” five-steps module (SPELL IT OUT, STRATEGIZE, SEARCH, SIFT, SAVE) mixed Power Point slides and real-time navigation. In the SPELL IT OUT segment, free-text was compared to MeSH search(9;10) and the relevance of PubMed MeSH database feature(2;9) was emphasized. The STRATEGIZE segment included sensitivity and specificity concepts(9;11); tips for enhancing free-text search as, for example, using truncation function “*”(7;12), quotation marks “ “(13) and focusing the search on the title field(12); MeSH related concepts(2;5;9;10) and MeSH search advantages and limitations(10); and Boolean operators concepts(2;6;13-15). In the SEARCH segment, three examples were performed: Locating a specific publication, Answering a complex clinical question and Quickly finding information about a general subject; while Searching by major MeSH topic, Finding publications by a particular author, in a particular language and by publication type were executed along the SIFT segment. In the SAVE segment, PubMed result screen was explored online as described by Ebbert and colleagues(6) and as displayed at the PubMed Tutorial link. 

The  “Finding the full-text article” section was held mainly online. Having the list of citations, the audience was guided throughout a variety of web addresses. The characteristics, advantages and main tools for worldwide (PubMed Central, PubMed Loansome Doc, FreeMedical Journals, Medscape and MdConsult) and continental or local sites (Healthinternetwork, Scielo, Bireme, and CAPES Portal) were shown. Related URLs are displayed in Appendix III, Table 1.

The PS consisted of a two hours activity and was offered two weeks after the TS. Along the PS, the candidates performed eight proposed exercises online: Locating a specific publication, Answering a complex clinical question, Quickly finding information about a general subject, Searching by major MeSH topic, Finding publications by a particular author, Locating publications in a particular language and Locating citations by publication type. 

RESULTS

A hundred and seventy seven physicians under educational supervision were contacted by e-mail. Thirteen candidates volunteered to the TS. Individuals were both oncology residents and post-graduate specializing physicians at first (n=8), second (n=4) or third year (n=1). There were 7 males and 6 females, aged 30.4 ± 3.1 years (mean ± SD, ranging from 27 to 37). Only five from the initial thirteen candidates attended the PS. While the thirteen PREPA were obtained on the TS, we failed to enquire the candidates by the end of the PS. POSTPAs were, therefore, forwarded by e-mail. Only one candidate, however, answered back. The last four candidates were enquired by telephone.

Thirteen candidates answered to PREPA. PREPA assessment form and result data are presented in the Appendix I. Candidates own computers connected to the Internet (n=12) and have experience with search engines (n=12). Many have already explored PubMed (n=9), although rather superficially. All candidates did know the existence of CAPES portal.

Five candidates attended the PS and answered the POSTPA. POSTPA assessment form and result data are presented in the Appendix II. For question 1, the ninety minutes TS was satisfactory (n=4) or too short (n=1). For question 2, the two hours PS was satisfactory (n=3) or too short (n=2). For question 3, the majority marked option “d” (n=4), while one (n=1) marked option “e”. For question 4, all candidates (n=5) marked “d”. Answers for question 5 were very scattered: for options “a”, “c” and “d” (n=1), while for option “b” (n=2). For question 6, while three individuals chose “All”, two students marked most of the options but “Clinical queries” (n=1), “History link” (n=1) and “Result data management” (n=1). For question 7, the marked options were “Clinical queries” (n=2), “Limits link” (1), History link (n=1) and “Result data management” (n=1). For question 8, the marked options were  “Building a search query from a clinical encounter” (n=1), “Clinical queries” (n=1), “Limits link” (n=1), “Finding the full-text article” (n=1), “All” (n=2).  For question 9, all the students marked “None” (n=5). For question 10, the marked options were “Medline structure” (n=1), “Building a search query from a clinical encounter” (n=2), “MeSH terms” (n=5), “Clinical queries” (n=1), “Limits link” (n=2), “History link” (n=3), “Result data management” (n=2), “Finding the full-text article” (n=2). For question 11, marked options were “Very important” (n=1) and “ Absolutely important” (n=4). For question 12, marked options were “Optional” (n=1) and Obligatory (n=4). By the end of the PS, when orally enquired about the overall appreciation of the program, the five candidates answered very positively and seemed very motivated.
DISCUSSION
Stemming from authors experience, physicians traditionally have varying degrees of expertise on this subject. Therefore, the course should have been designed according to PREPA data. The results driven from it, however, showed that the content matched main candidates needs, e.g., main concepts and strategies for MEDLINE/PubMed search. PREPA data was also useful to somehow represent INCA´s profile. The results driven from the POSTPA may suggest points to be improved, related to both concepts and methods that were taught. The POSTPA may be a useful evaluation tool.

The PREPA data may reflect the homogeneity of the sample population. According to the PREPA result data, 92% owns computers connected to the Internet, reporting previous experience with search engines. Even though less experienced when it comes to PubMed search, 100% did know CAPES Portal.  Due to the small number of candidates that attended the PS, POSTPA results were driven from individual answers. The duration of the sessions may be expressed by questions 1 and 2. TS ninety minutes showed to be more adequate then PS two hours activity; PS should be extended in future activities. The activity impact may be reflected by questions 3 and 4, being overall high. Answers to question 5 may reflect the approach employed, possibly very much related to students previous knowledge. Answers for question 5 were very scattered making it difficult to make comments. Answers for questions 6, 7, 8 and 9 may reflect students’ individual abilities and difficulties and should always be kept in the instructors mind along each and every course. Knowing this may contribute to ease the learning process. Answers to question 10 show that the MeSH concept was markedly important. According to the answers for question 11, it was particularly interesting to notice that for all candidates (100%) the program contributed with new and relevant issues. Question 12 shows that our program was absolutely important and suggested to become obligatory (80%). Finally, by the end of the PS, when orally enquired about the overall appreciation of the program, all candidates answered very positively and seemed very motivated.

We share many common ideas with the publication from Vogel EW and colleagues(4). Like ours, their program presents a theoretical followed by a practical session. Even though their program content is very similar to our TS, citation management and locating full-text documents is additionally described in our work. In countries like Brazil with remarkable territorial dimensions, printed articles may be hard to reach. Therefore, the “locating the full-text paper online” issue is particularly important. The practical activity, however, was very different from the one described by Vogel EW and colleagues(4). In our program, eight exercises previously presented along the TS were proposed to the candidates for their hands-on activity.
We may have brought contributions both on content and design. As far as content is concerned, the most original and relevant contributions were: (1) describing in detail the MEDLINE database structure and contents; (2) establishing a simple and efficient step-by-step procedure to search, save results and locate the full-text article. In relation to the design, candidates could perform online the exercises previously presented on the TS, having the chance to monitor their real gain.

FINAL COMMENTS

In the USA, the number of physicians performing their own literature search has significantly increased(2) . This trend may be also reflected in our country, especially among individuals from research and educational institutions. Launched in 2000, the CAPES portal has registered 6,501,370 and 13,755,520 individual accesses, respectively in 2003 and 2004. Brazilian institutions may have literature retrieval teaching programs as part of their regular residence curriculum, although a publication on this matter has not been found. Hence, short sessions offered along medical conferences or special events organized by the pharmaceutical companies became usual. Noteworthy is a recent initiative from BIREME, a Pan American Health Organization specialized center established in São Paulo, Brazil, offering an online course about search strategies for MEDLINE and LILACS. 

We believe that our work could improve the quality of the clinical assistance young physicians may give. Programs similar to ours should be implemented in other health facilities. For the benefit of health professionals and patients in general.
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Appendix I

Pre-Program Assessment (PREPA)

Name:                                                     

Age:                                               Sex:

Post-graduation student (   )     or     Resident (   ) 1st year (   ) 2nd year   (   ) 3rd year

e-mail: 

Do you have a computer with Internet connection at home?  (   ) Yes

(   ) No

Have you ever tried searching through Google? (   ) Yes

(   ) No

Have you ever tried searching through PUBMED? (   ) Yes

(   ) No

Have you ever used MeSH terms on your PUBMED queries? (   ) Yes

(   ) No

Have you ever used boolean operators on your PUBMED queries? (   ) Yes

(   ) No

Do you know how to use PUBMED´s Limits feature (   ) Yes

(   ) No

Have you ever saved the results for future use? (   ) Yes

(   ) No

Have you ever retrieved a full text-article online? (   ) Yes

(   ) No

Do you know the CAPES scientific Portal? (   ) Yes

(   ) No

Have you ever acquired full-text articles through Bireme? (   ) Yes

(   ) No  

 Table 1 – Results for PREPA

	Question
	Yes
	No

	Do you have a computer with Internet connection at home?
	12
	1

	Have you ever tried searching through Google?
	12
	1

	Have you ever tried searching through PUBMED?
	9
	4

	Have you ever used MesH terms on your PUBMED queries?
	0
	13

	Have you ever used boolean operators on your PUBMED queries?
	1
	12

	Do you know how to use PUBMED´s Limits feature 
	0
	13

	Have you ever saved the results for future use?
	5
	8

	Have you ever retrieved a full text-article online?
	11
	2

	Do you know the CAPES scientific Portal?
	13
	0

	Have you ever acquired full-text articles through Bireme?
	6
	7


Appendix II
Post-Program Assessment - POSTPA

1. The ninety minutes session spent for the theoretical program was:

(   ) Satisfactory

(   ) Too short

(   ) Too long
2. The two hours session spent for the practical program was:

(   ) Satisfactory

(   ) Too short

(   ) Too long
3. In what extent having attended this program changed the way you use the computer in your clinical practice?
(   ) No change

(   ) Slightly

(   ) Reasonably
(   ) Very much

(   ) Completely change

4. In what extent there were new and relevant information in this program:

(   ) 0%

(   ) 1% to 25%

(   ) 26% to 50%

(   ) 27% to 75%

(   ) 76% to 100%

5. Along this program, acquiring relevant knowledge for your clinical practice was:

(   ) Very easy

(   ) Easy

(   ) Slightly difficult

(   ) Very difficult

(   ) Almost impossible

6. The easiest concepts for you to understand were:

(   ) Medline structure 

(   ) Building a search query from a clinical encounter

(   ) MesH terms

(   ) Clinical queries

(   ) Limits link

(   ) History link

(   ) Result data management

(   ) Finding the full-text article

(   ) All

7. The most difficult concepts for you to understand were:

(   ) Medline structure 

(   ) Building a search query from a clinical encounter

(   ) MesH terms

(   ) Clinical queries

(   ) Limits link

(   ) History link

(   ) Result data management

(   ) Finding the full-text article

(   ) All

8. In future programs, the concept(s) that would require more time and emphasis was(were):

(   ) Medline structure 

(   ) Building a search query from a clinical encounter

(   ) MesH terms

(   ) Clinical queries

(   ) Limits link

(   ) History link

(   ) Result data management

(   ) Finding the full-text article

(   ) All

9. In future programs, the concept(s) that would require less time and emphasis was(were):

(   ) Medline structure 

(   ) Building a search query from a clinical encounter

(   ) MesH terms

(   ) Clinical queries

(   ) Limits link

(   ) History link

(   ) Result data management

(   ) Finding the full-text article

(   ) None

10. In this program, the most relevant tool(s) you acquired for your clinical practice was(were):

(   ) Medline structure 

(   ) Building a search query from a clinical encounter

(   ) MesH terms

(   ) Clinical queries

(   ) Limits link

(   ) History link

(   ) Result data management

(   ) Finding the full-text article

11. In your opinion, medical residents and post-graduation physicians taking part in programs of literature retrieval is:

(   ) Totally unnecessary 

(   ) Slightly important

(   ) Reasonably important 

(   ) Very important

(   ) Absolutely important

12. In your opinion, this program should be given as an optional or obligatory activity in the residents and post-graduation physicians curriculum?

(   ) Optional

(   ) Obligatory

Table 1 – Post-program assessment – Answers to question 1

	
	Satisfactory
	Too short
	Too long

	The ninety minutes session spent for the theoretical program was:
	4
	1
	-


Table 2 – Post-program assessment – Answers to question 2

	
	Satisfactory
	Too short
	Too long

	The two hours session spent for the practical program was:
	3
	2
	-


Table 3 – Post-program assessment – Answers to question 3

	
	No change
	Slightly
	Reasonably
	Very much
	Completely change

	In what extent having attended this program changed the way you use the computer in your clinical practice?
	
	
	
	4
	1


Table 4 – Post-program assessment – Answers to question 4
	
	0%
	1% to 25%
	26% to 50%
	27% to 75%
	76% to 100%

	In what extent there were new and relevant information in this workshop:
	
	
	
	
	5


Table 5 – Post-program assessment – Answers to question 5

	
	Very easy
	Easy
	Slightly difficult
	Very difficult
	Almost impossible

	Along this workshop, acquiring relevant knowledge for your clinical practice was:


	1
	2
	1
	1
	


Table 6 – Post-program assessment – Answers to question 6

	
	Medline structure
	Building a

search query 

from a clinical encounter
	MesH terms
	Clinical queries
	Limits link
	History link


	Result 

data management


	Finding 

the full-text article
	All

	The easiest concepts for you to understand were:
	2
	2
	2
	3
	2
	1
	1
	2
	3


Table 7 – Post-program assessment – Answers to question 7

	
	Medline structure
	Building a

search query 

from a clinical encounter
	MesH terms
	Clinical queries
	Limits link
	History link


	Result 

data management


	Finding 

the full-text article
	All

	The most difficult concepts for you to understand were:
	
	
	
	2
	1
	1
	1
	
	


Table 8 – Post-program assessment – Answers to question 8

	
	Medline structure
	Building a

search query 

from a clinical encounter
	MesH terms
	Clinical queries
	Limits link
	History link


	Result 

data management


	Finding 

the full-text article
	All

	In future workshops, the concept(s) that would require more time and emphasis was(were):
	
	5
	
	5
	5
	
	-
	2
	2


Table 9 – Post-program assessment – Answers to question 9

	
	Medline structure
	Building a

search query 

from a clinical encounter
	MesH terms
	Clinical queries
	Limits link
	History link


	Result 

data management


	Finding 

the full-text article
	None

	In future workshops, the concept(s) that would require less time and emphasis was(were):
	-


	-
	-
	-
	-
	-
	-


	-
	5


Table 10 – Post-program assessment – Answers to question 10

	
	Medline structure
	Building a

search query 

from a clinical encounter
	MesH terms
	Clinical queries
	Limits link
	History link


	Result 

data management


	Finding 

the full-text article

	In this workshop, the most relevant tool(s) you acquired for your clinical practice was(were):
	1
	2
	5
	1
	2
	3
	2
	2


Table 11 – Post-program assessment – Answers to question 11

	
	Totally unnecessary
	Slightly important
	Reasonably important
	Very important     
	Absolutely important  

	In your opinion, medical residents and post-graduation physicians taking part in workshops of literature retrieval is:
	-
	-
	-
	1
	4


Table 12 – Post-program assessment – Answers to question 12

	
	Optional  
	Obligatory  

	In your opinion, this program should be given as an optional or obligatory activity in the residents and post-graduation physicians curriculum?
	1
	4


Appendix III

Table 1 – Relevant Web addresses for finding full text-documents

Address name





URL

_________________________________________________________________________________________

PubMed Central 




http://www.pubmedcentral.gov

PubMed Loansome Doc



http://www.nlm.nih.gov/loansomedoc/loansome_home.html

FreeMedical Journals




http://www.freemedicaljournals.com
Medscape





http://www.medscape.com
MdConsult





http://www.mdconsult.com
Healthinternetwork




http://www.healthinternetwork.org
Scielo






http://www.scielo.org
Bireme






http://www.bireme.br
Portal of Journals on Health Sciences

http://portal.revistas.bvs.br
CAPES Portal





http://www.periodicos.capes.gov.br
_________________________________________________________________________________________



















































