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Abstract

Background: The use of the internet for research is essential in the practice of evidence-based medicine. The online search
habits of medical practitionersin clinical settings, particularly from direct observation, have received little attention.

Objective: Thegoal of the research isto explore online searching for information as an evidence-based practice among medical
practitioners.

Methods: A cross-sectional study was conducted to evaluate the clinical teams’ use of evidence-based practice when making
clinical decisions for their patients care. Data were collected through online searches from 2015 to 2018. Participants were
medical practitioners and medical studentsin aMalaysian public teaching hospital’s neonatal intensive care unit who performed
online searches to find answers to clinical questions that arose during ward rounds.

Results: In search sessions conducted by the participants, 311 queries were observed from 2015 to 2018. Most participants
(34/47, 72%) were house officers and medical students. Most of the searches were conducted by house officers (51/99, 52%) and
medical students (32/99, 32%). Most searches (70/99, 71%) were directed rather than self-initiated, and 90% (89/99) were
completed individually rather than collaboratively. Participants entered an average of 4 termsin each query; three-quarters of the
queriesyielded relevant evidence, with two-thirds yielding more than one relevant source of evidence.

Conclusions: Our findings suggest that junior doctors and medical students need more training in evidence-based medicine
skills such as clinical question formulation and online search techniques for performing independent online searches effectively.
However, because the findings were based on intermittent opportunistic observations in a specific clinical setting, they may not
be generalizable.
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Introduction

Online Searching Practice for Evidence-Based
Medicine

Internet use for information searching hasincreased significantly
since the early 21st century. There has been a significant
increase in medical information searching because of the
availability of health information online[1-3]. While searching
for health information online allows laypeople to learn more
about their health, medical experts search for information to
make informed clinical decisions for their patients [4,5].
Evidence-based medicine (EBM) refersto the process of seeking
medical information to make informed clinical decisions. The
definition of EBM is*the conscientious, explicit, and judicious
use of current best available clinical evidence, with the
integration of clinical expertise, to make clinical decisions for
the care of patients’ [6]. Because the human brain has limited
capacity, EBM alows medica practitioners to make decisions
based on validated and reliable evidence. Thiswill improve the
overal health care quality by ensuring consistency of care
provided to patients through informed clinical decisions[7,8].

Many medical practitioners have reported difficulties
encountered while performing an EBM search. Among them
are alack of resources, alack of search skills and experience,
alack of role models practicing EBM, and a lack of time to
practice EBM [9-12]. These arethe challengesthat online EBM
practitioners in resource-limited countries face [9,10,12-15].
One reason for this is the unavailability of adequate resources.
As a result, it is critical to comprehend how information is
sought during EBM practice in resource-limited country
hospitals. Such research is limited and still in its early stages
[9]. According to areview of literature from resource-limited
countriesin this context, interviews and questionnaires are used
to investigate the challenges faced by online EBM practitioners
[13,16-20]. Theseresearch studies may not provide dataonreal
challenges encountered during a live information retrieval
process. Examining real and live challenges can provideinsight
into actual searching behavior in situations where challenges
with query expression and results review may arise during the
information-seeking process. Thus, thereisaneed to investigate
medical practitioners true searching behavior during live
clinical rounds so that recommendations can be made based on
the findings from actual searching challenges that arise during
EBM practice.

Thisstudy focuses on online EBM practicein aresource-limited
country, specifically Maaysia, which meets the World Bank’s
definition [21]. Early research studies on EBM practices in
Malaysia revealed that many medical practitioners are awvare
of EBM and have used the Cochrane database, and 6.7% of
those polled have used MEDL INE to conduct aliterature search
[13]. According to these findings, the overal uptake of
performing online EBM is lower. Malaysia, as a Southeast
Asia—Optimizing Reproductive and Child Health in Developing
Countries (SEA-ORCHID) project participant, took part in a
large intervention project that took place throughout the region
[22]. The SEA-ORCHID project sought to investigate how
evidence-based teaching and practices are carried out in the
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departments of obstetrics and gynecology. Despite such an
intervention, arecent study found that challengesremain around
the knowledge and skills required for conducting searches for
relevant information during EBM practice [12,23].

Related Works

According to research, the practice of EBM requires medical
practitioners to integrate 3 important aspects during clinical
decision making: (1) the medical practitioner’sclinical expertise,
(2) the best availabl e evidence from multiple resources, and (3)
patient values and preferences [8]. The second criterion is
closely related to onlineinformation-seeking behavior and EBM.
It is not the same as searching for information, in general, to be
able to use the best available evidence from multiple sources.
This is because the practice of EBM is governed by a specific
set of procedures. As a result, only EBM-trained medical
practitioners and allied health experts are known to be able to
practice EBM [24]. Improper EBM practice, especially when
searching for evidence, may result in the retrieval of incorrect
or inappropriateinformation, posing threats and risksto patients
lives. Medical practitioners must search multiple resources for
validated and reliable evidence to support their medical
decisions [24]. When making clinical decisions, medical
practitioners were initially encouraged to rely on facts derived
from books and printed materials as their primary sources of
offline health information [25]. In recent years, however,
medical information has been deployed and searched through
onlineresourcesviainformation and communication technol ogy
(ICT) [26-30]. Thisindicates a shift in the EBM practice from
offline to online. By providing access to online medical
information, ICT facilitated the practice of online EBM [31-34].

Furthermore, the emergence of theinternet and the World Wide
Web sparked the devel opment of online medical search domains
and medical databases. Medica search domains and databases
are designed with built-in customized search features to assist
the searcher in finding relevant medical information in the
shortest amount of time. Examples of such online medical search
domains are PubMed, UpToDate, and the British Medical
Journal. Information seeking is also an important part of the
learning process, which includes searching, obtaining, and using
information for evidence [35]. According to the findings of
research studies, medical practitioners who use specialized
medical information retrieval systems find them useful. They
specifically reduced the amount of time needed to search for
information and made it easier to incorporate searching into
their medical workflow processes[4,26,36-38]. Nonetheless, it
iscritical to ensurethat evidenceis searched appropriately using
ICT to retrieve only validated and reliable medical information
during EBM practice [4,38].

I nformation Searching Process M odel

No evidencethat explicitly definesthe online searching process
within the practice of EBM asthe practice of EBM moved from
offline searching to online searching. As a result, no search
model s exist to describe online EBM searching. However, EBM
guidelineswere developed to help medical practitioners practice
EBM [24,39-41]. Sackett’s 5-step guide, depicted in Figure 1,
is the most used guideline, and consists of 5 parts: inquire,
access, appraise, apply, and evaluate [6].
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AsEBM practice has shifted to online, the information searching
process (1SP) model (Figure 2) isthe closest model that adapts
to the online EBM searching process and describes the holistic
experience of atypical searcher when searching for information
[42]. It isthe most appropriate model to explain the ISP within
the context of EBM practice because it is a groundbreaking
theory that models the holistic approach of atypical searcher.
The ISP moddl is divided into 6 stages: initiation, selection,
exploration, formulation, collection, and presentation [42]. All
stagesin the | SP model are adaptable and can be mapped to the
EBM searching process.

When looking at the stages of the ISP model, there are 3 that
are related to the online searching process: exploration,
formulation, and collection. These stages describe the process
of searching for information on the internet, including the
formulation and reformulation of queries as well as the
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collection of desired information. They are analogous to the
second step of the EBM guidelines, namely the access phase
when practicing online EBM. Inthe EBM guidelines, the access
phase denotes the process of searching for medical information
(ie, accessing online resourcesto obtain information for clinical
queries). As aresult, the ISP model and EBM guidelines can
be better classified as (1) querying behavior and (2) result
viewing behavior. A thorough investigation of these behaviors
was conducted in this study to provide a better understanding
of onlineinformation-searching behavior during EBM practice.
Another technique for searching for information, described by
Bates[43], isinsufficient becauseit involvesinteraction between
the documentsto be searched and the systems or browsers used,
like the berry-picking process. The search for information will
alter the overall search process, requiring users to investigate
new information. Thiswill provide the user with new directions
to follow, which will change the search terms and queries.

Figure 1. The 5-step guide to practice evidence-based medicine (adapted from Sackett [6]).

1. Ask

Asking the right clinical
questions

5. Assess

Assessment of overall
practice for future
improvement

4. Apply

Applicability of
information to specific
patients' condition

2. Access

Access multiple resources
to relevant information

3. Appraise

Appraising the validity of
information

Figure 2. Information searching process model (adapted from Kuhlthau [42]).

Model of the Information Search Process

Initiation Selection Exploration  Formulation Collection Presentation Assessment
Feelings Uncertainty Optimism Confusion Clarity Sense of Satisfaction or Sense of
(Affective) frustration direction/ disappointment accomplishment

doubt confidence
Thoughts Vague » Focused Increased self-
(Cognitive) awareness
Increased interest

Actmr}s Seeking relevant information Seeking pertinent information
(Physical)

Exploring

» Documenting
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Previous Studies on Querying Behavior and Result
Viewing Behavior

A few previous studies reported on querying behavior during
the EBM practice [44-47]. These research studies were
conducted on a single search domain and were based on
self-perception of the search process. These studies did not
include equally important aspects of querying behavior, such
as the number of queries issued and query reformulation.
According to the findings of research studies examining results
viewing behavior during the practice of EBM, challenges are
also encountered in this stage of theinformation seeking process
[5,44,48,49]. Therefore, this study aimsto explore and describe
the online information-seeking behavior of EBM practitioners
at the point of care where information-seeking activities were
documented. Findings from this study can be used to design
initiatives to improve the online searching process during the
EBM practice.

Methods

A cross-sectional study was conducted from 2015 to 2018 at
the University of Malaya Medical Center, a tertiary teaching
hospital in Maaysia

Setting

This study was conducted in the neonatal intensive care unit
(NICU). The unit admitted 30 newborn infants per month on
average, al of whom required critical care and constant
monitoring. A clinical team of consultants, specialists, medical
officers, science officers, nurses, and medical students will
conduct clinical rounds at the NICU twice a day, every day
(morning and evening). Two portable laptops were placed on
amobiletrolley inside the NICU for use during clinical rounds.
A few stationary desktop computers were also provided to aid
in the search for clinical information. When aclinical question
arose, members of the clinical team searched for answersusing
laptops or desktop computers preloaded with electronic
databases such as the Cochrane Library and PubMed. The
clinical team was told to search these electronic databases
whenever they needed to for clinical queries.

Ethics Approval

This study was approved by the Monash University Human
Research Ethics Committee (project I D 4690). Further, the data
collection methods for this research study were approved by
the medical ethics committee of the University of Malaya
Medical Council (MEC ID No. 201311-0506).

Participants

A total of 47 participants were recruited from clinical teams
that made clinical decisionsfor their patients' care by constantly
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referring to the best empirical evidence. They were routinely
involved in online search activities that took place during the
study period between December 2015 and December 2018. A
research assistant was present during these online activities.

Data Collection

A standardized questionnaire containing information on the
demographic characteristics of the participants was used to
collect data. The questionnaire also included a structured
observation involving the length of the search, time of the
search, and method of search (either advanced or simple search)
for 2 electronic databases. Before analysis, al data were
deidentified. The process was documented through video
recordings of the computer screen made with the Morae
Manager (TechSmith Corp) key-logging recorder, and search
terms were transcribed to a spreadsheet. Whenever aquery was
entered into the search field (eg, infan* or newborn or neonat*
or premature or preterm or very low birth weight or low birth
weight or VLBW or LBW) of the web browser or the search
field of the search engine, the queries were observed and
recorded using the Morae recordings. For both databases, a
search strategy was developed. The keywords were identified
before the search based on the clinica queries of
participants/problems, interventions, comparisons, and outcomes
(PICO). Using advanced search and Medical Subject Headings
(MeSH) terms, similar terminology for each PICO will be
identified. Theliterature search identified theinformationin all
languages. The information collated included the number of
queries, keywords used, length of the query (determined by
calculating the number of terms/words used in asingle query),
use of Boolean operators (such as AND, OR) in queries,
proportion of queries with typing and other errors, and the
proportion of repeat queriesto answer the sameclinical question.
For postsearch interviews, voice recordings were made and
transcribed verbatim using NVivo (version 10, QSR
International) software.

Data Analysis

The data were analyzed for descriptive statistics using SPPS
(version 22, IBM Corp) software for participant characteristics
and online search, including querying pattern, resulting viewing
pattern, and search duration. We presented the data collected
from postsearch interviews narratively.

Results

Participant Characteristics

The characteristics of the participantsare shownin Table 1. The
participants included medical students, house officers, medical
officers, and specialists.
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Table 1. Demographic details of participants.
Variable MS? (n=15) HO® (n=19) MO° (n=8) Specialist (n=5)
Gender, n (%)
Female 6 (40) 12 (63) 7(898) 4(80)
Male 9 (60) 7(37) 1(123) 1(20)
Age (years), mean (SD) 23.4(0.6) 26.4 (1.9) 31.8(4.1) 35.2(5.7)
Age (years), range 23-24 24-32 26-39 28-41
First language spoken, n (%)
English 1(5) 7 (40) 2(25) 4.(80)
Malay 6 (40) 10 (50) 3(39) 1(20)
Chinese 7 (50) 2(10) 2(25) 0(0)
Tamil 1(5) 0(0) 1(13) 0(0)

3M'S; medical student.
PHO: house officer.
MO: medical officer.

Reason for and M anner of Searches

Of the 99 searches, house officers conducted the most (51/99,
52%), followed by medical students (32/99, 32%), medical
officers (10/99, 10%), and specialists (6/99, 6%). Most search
activities were directed at junior members of the team, such as
medical students and house officers, and self-initiated searches

Table 2. Thereason for and manner of searches.

increased with seniority. Most of the search activities were
carried out individually, with only a few carried out
collaboratively (Table 2). Many participants used simple search
strategies that consisted of one or more keywords entered
alongside each other without the use of synonyms or any type
of Boolean operator.

Search type MS2(n=32),n (%)  HOP (n=51), n (%) MO° (n=10), n (%) Specidlist (n=6), n (%)
Search initiation

Self-initiation 10 (31) 10 (20) 4 (40) 5(83)

Instructed 22 (69) 41 (80) 6 (60) 1(17)
Search activities

Individual 30 (94) 46 (90) 8(80) 5(83)

Collaborative 2 (6) 5(10) 2(20) 1(17)

3M'S:; medical student.
PHO: house officer.
“MO: medical officer.

Querying Activity

The querying activity represented the participants querying
patterns during the search sessions. Whenever a query was
entered into the search field of the web browser or search engine
used to find information, the Morae recordings were observed
and recorded. The querying activity’sresults were presented in
terms of participant categories and search types (foreground
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[FG] or background [BG]). FG refers to the user application
and BG refers to the programs that are behind the scene. The
resultswerefurther classified according to the number of queries
issued, average query length, use of medical termsin queries,
use of stop words and operatorsin queries, querieswith spelling
errors, issuance of ineffective queries, and reissuance of the
same query. Table 3 shows the total number of queries issued
and average query length.
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Table 3. Number of queriesissued and average query length of the queries issued.
Query MS? (n=15) HO® (n=19) MO (n=8) Specialist (n=5)
BGY (s=26) FGE (s=6) BG (s=45) FG (s=6) BG (s=8) FG (s=2) BG (s=3) FG (s=3)
Queriesissued
Sum 54 11 160 30 28 7 9 12
Mean (SD) 2.08 (1.1) 1.83(1.17) 3.56 (3.2 5(2.8) 35(23) 35(21) 3(2 4(4.4)
Range 1-5 1-4 1-14 2-9 1-7 2-5 1-5 1-9
Query length, average
Sum 98.6 42 159.1 234 28.7 9 18.2 14.6
Mean (SD) 3.8(1) 7(2.6) 3.5(14) 3.9(1) 36(2.3) 45(2.1) 6(1) 49 (4.4)
Range 2-6 5-12 158 2.6-5 1.7-6 3-6 5-7 1-96

3\'S: medical student.
PHO: house officer.
°MO: medical officer.
dBG: background.
®FG: foreground.

Useof Medical Terms

Cross-checking the terms with medical terms in the MeSH
library revealed the number of medical terms issued within a
guery. According to theresults, 70.1% (218/311) of the queries
issued were medical queriesthat included some medical terms.
The participants used 307 medical terms, with an average of

in the queries were the house officers, who used an average use
of 3.7 medica terms in the queries issued, as opposed to the
medical students, medical officers, and specialists, who used a
mean number of 2.3, 3.5, and 2.3 medical terms, respectively.
The evidence from the participants’ verbal utterances suggested
that they had included medical termsin their queriesto retrieve
more relevant results. Table 4 contains information on the

1.4 medical terms per medical query recorded. Theresultsalso
revealed that participants who frequently used medical terms

medical terms used in the participant queries.

Table 4. Details of the use of medical termsin the queries issued.

Variable MS? (n=15) HOP (n=19) MO° (n=8) Specialist (n=5)
BGY (s=26) FG® (s=6) BG (s=45) FG (s=6) BG (s=8) FG (s=2) BG (s=3) FG (s=3)

Medical terms

Sum 59 7 166 28 28 4 7 8

Mean (SD) 2.3(2.2) 1.2(0.9) 3.7(42) 47 (4.9) 35(4.2) 2(L4) 2.3(3.2) 2.7(3.8)

Range 0-8 0-3 0-16 0-13 0-12 1-3 0-6 0-7
Querieswith medical terms

Sum 35 5 125 19 18 3 5 8

Mean (SD)  1.4(1.1) 0.8(0.4) 2.8(2.8) 3.2(2.8) 2.3(2.1) 15(0.7) 1.7(2.) 2.7(3.8)

Range 0-4 0-1 0-11 0-7 0-6 1-2 0-4 0-7
Querieswith medical terms, n (%)

Yes 29 (73) 5(83) 39(87) 4(67) 7(88) _f 2(67) 2(67)

No 7(27) 1(17) 6 (13) 2(33) 1(13) — 1(33) 1(33)

3\'S: medical student.
HO: house officer.
“MO: medical officer.
dBG: background.
®FG: foreground.
Not applicable.
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Use of Stop Words and Boolean Operators

According to the results of the analysis, stop words were used
in only 65% (17/26) of the searches. The findings of this study
differed from those of previous studies [45,46], which found
that stop words were used in 80% of the searches conducted.
The remaining searches lacked stop wordsin their queries, and
the vast majority were BG-type searches. When examining the
number of stop words used in the queries, FG-type searches
had more stop words (1-4 stop words) than BG-type searches
(1-3 stop words). The stop words used in this study were “in,”
“of,” “on,” “is” “for,” “and,” and “with.” The participants in
this study did not frequently use Boolean operators in their
queries (Multimedia Appendix 1). Only 4 of the searches had
queries issued with Boolean operators, which were issued by
the house officers. In this study, the operators used were the
double quotation mark, bracket, and AND operator.

Search Activities

A total of 311 queriesduring 99 search sessionswere issued by
the participants, with a mean of 3.14 (SD 2.6) queries.
Participants who were house officers issued the most queries
(5199, 52%), followed by medical officers (10/99, 10%),
medical students (32/99, 32%), and specialists (6/99, 6%). The
participants spent an average time of 2.3 hours per day searching
for medical information, with a single medical information
search lasting 21 minutes on average. The average number of
queries issued by all participants ranged between 2 and 4
gueries. The mean number of queries issued in the BG- and
FG-type search categories differed dightly, with FG-type
searches recording 3.5 (SD 2.7) queries, dlightly higher than
BG-type searches, which recorded 3 (SD 2.6) queries.

Intotal, 307 distinct medical-related keywords were used in the
searches. The length of the participant queries were then
checked. The length of a query was calculated based on the
number of terms/words used in a single query. The average
query lengthin thisstudy was 3.9 (SD 1.76) words. Specifically,
the mean query length for FG-type searches was 5.2 (SD 2.6)
words, which was higher than the mean query length of BG-type
searches, 3.71 (SD 1.4) words. Query length averages issued
by house officers and medical officers were comparable, at 3.6
and 3.7 terms, respectively. Multimedia Appendix 2 depictsthe
issuance of querieswith spelling errors, ineffective queries, and
the reissuance of the same query. A total of 4% (4/99) of
searches used Boolean operators, with "AND" being the only
one. Spelling errorswere found in 6.8% (21/311) of the queries.
Participants were aware of the errors made after the search and
reran the searches with the correct spelling.

Result Viewing Activity

The number of results and sublinks clicked, number of tabsused
to view results, and control functions used in searches were
used to analyze participant result viewing activity. When
participants used the search engine to access a specific link or
webpage after the queries were issued, the number of results
clicked was displayed (Multimedia Appendix 3). According to
thefindings of thisstudy, 377 resultswere clicked when looking
for information. Of these, 302 came from BG-type searchesand
the rest from FG-type searches. The mean number of results
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clicked in this study was 3.81 (SD 3.11). According to the data,
the mean number of results clicked in FG-type searches was
4.41 (SD 3.043), while the mean number of results clicked in
BG-type searches was 3.68 (SD 3.13). Thisindicates that there
was a higher level of result viewing activity when searching for
FG-related information.

When participants proceeded to click on the links presented in
the result clicked/webpages visited, the number of sublinks
clicked wasrecorded. In this study, the mean number of sublinks
clicked was 1.27 (SD 2.43), with the mean value being higher
in FG-type searches (1.82, SD 3.067) compared to BG-type
searches (1.16, SD 2.29). The participants verbal utterances
revealed that they clicked on the sublinks during the FG-type
searches because of progressive searching within a
result/webpage to gain a better understanding of the subject
matter being searched.

An interesting pattern in the use of multiple tabs during
searching was discovered during the analysis of the result
viewing activity (Multimedia Appendix 4), which depicts the
number of tabs opened and control functions used by
participants. Of the tota searches observed, 65.6% of
participants viewed their resultsin more than one tab. The mean
number of tabs used was 3.15 (SD 2.86). The mean number of
tabs in FG-type searches was 4.29 (SD 3.53) compared to 2.91
(SD 2.66) in BG-type searches. This indicates that more tabs
were opened during the result viewing process in FG-type
searchesthan in BG-type searches. Participants who used control
functions indicated that they were successful in finding the
information they were looking for.

The analysis of the result viewing activities of the participants
revealed the use of control functions when viewing results or
webpages. In the postsearch interview, participants who had
used control functions in their searches were asked why they
had done so. Their responses were: “to improve the searching
process’ and “to skim through important content only.” In their
result viewing activity, only 4 BG searchesby amedical officer
and 3 by medical students used control functions. CTRL-F (in
2 searches) and CTRL+ were the control functions used in this
study. The CTRL-F function was used to search theinformation
on the results page for terms like “defin,” “1P" “size” “mm,”
and “pda” In the results presented, the CTRL+ function was
used as a zoom-in function to improve the viewing of images
and text.

Discussion

Principal Findings

Previous studies evaluating search practices in health care
trainees and practitioners relied heavily on participant
perceptions of previous searches [13,23,44-47,50-52]. There
have been no studies that have assessed search activitiesin an
acute clinical setting based on direct observation of real-time
searchesasfar aswe are aware. Despite limitationsin the period
of engagement due to restrictions related to the nature of the
NICU and disruption of the study period, our observations
yielded useful information. The mgjority of those who took part
were house officers who had been ordered by their superiorsto
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conduct searches, usually alone. Therewere 3 queries per search
session on average, with 4 words used in each query. Relevant
evidence appeared to be found in more than three-quarters of
cases, and in roughly two-thirds of cases, there was more than
one source of relevant evidence. Junior members of theclinical
team who were tasked with conducting searches to answer
multiple questions posed by senior team members in a short
time may encounter difficulties in locating the best evidence.
This included ownership of queries, content expertise, search
techniques, and the absence of another person to provide input
into the search process. Due to time constraints or a lack of
clarity interms of the questions posed, the challenges may have
resulted in errors and ineffective searches that were not followed
up on. ldentifying the best evidence among multiple sources
could aso be difficult, although this study did not assess how
the searchers dealt with this. It has been demonstrated that
increasing the use of medical terms in queries increases the
likelihood of retrieving the desired information [45,46]. If well
chosen from a focused clinical question, the average query
length of 4 words in this study was usually sufficient for an
effective quick search to retrieve somerelevant evidence, either
in a repository of primary studies such as PubMed or in
preappraised resources such as the Cochrane Library [53].

There have been no previous studiesthat have reported findings
on theresult clicking behavior among medical studentsin terms
of result viewing activity. In this study, the medical students
used search tabs more frequently when looking for FG-related
information. In addition, when compared to house officers,
medical officers, and specialists, medical students used the most
tabs while searching. When viewing the results of the click, the
control functions were also used. In terms of the number of
sources accessed, medical students accessed the fewest in the
BG-type searches. The medical studentsindicated PubMed and
MEDLINE as their preferred sources of information based on
the searches they conducted.

In this study, house officers demonstrated the most active search
behaviors. When compared to medical students, medical
officers, and specialists, they conducted the most overall
searches (54.5% of the total searches recorded in this study).
During searches, house officers had the most querying activity
(the highest average number of queries issued, the highest
number of stop words used in queries issued for FG-type
searches, the highest number of queries issued with spelling
errors, and the most ineffective queries). The findings of this
study contradict previous findings, which indicated a lower
number of queries issued when participants searched for
EBM-related information [44,45,47].

The medical officers search behaviors in this study were
straightforward. They had completed 10.1% of all recorded
searches, with 80% vyielding successful outcomes. In their
guerying activity, they demonstrated simple search behaviors
by issuing a higher average number of queries and a longer
average query length. They also used the fewest stop wordsin
both their FG- and BG-type searches, had no spelling errorsin
their queries, and included medical termsin all of their FG-type
searches. Although the simple search behaviors demonstrated
by medica officers were effective in producing successful
outcomes, the findings of this study do not agree with previous
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research findings. Previous research found that the number of
queries issued was lower and the average query length was
shorter [44,45,47].

In this study, the specidlists displayed 2 types of searching
behaviors: uncertain and expert. The specialists uncertain
behavior was mirrored in their querying activity. Specialists
issued the most queries in FG-type searches compared to
BG-type searches, thelongest average query length in BG-type
searches, the fewest medical terms used in FG-type searches,
and the most stop words used in all BG-type searches. In
addition, specialists issued a greater number of ineffective
queriesintheir BG-type searchesthanin their FG-type searches.
Such behaviors by specialists were classified as uncertain and
differed from previous studies, which reported fewer queries
issued, a greater number of medical terms used, and the use of
stop words to prevent the searcher from searching for their
desired information [44-47,54]. This uncertain behavior of the
specialists indicates the need for better information retrieval
strategies to improve their online searching behaviors during
the EBM practice. The findings point to a possible focus on
training to improve the effectiveness of searches. Theseinclude
the target participants of junior doctors and medical students,
techniques for converting clinical encounter queries into
well-constructed questionswith rel evant keywords, recognition
of types of research that are most likely to answer specific
questions, ranking of keywords to determine their order in
searches, and appropriate use of Boolean operators.

Limitations

Our study has some limitations. First, our findings may not be
generalizable because they were conducted inaclinical practice
setting with a specific team structure and facilities. Although
most hospitals have a hierarchical structure like the one used
in our study, the nature of task delegation, particularly in
information retrieval, may differ across countries. Furthermore,
because the search sessions recorded in this study were limited
to selected morning clinical rounds, the information gathered
over a very limited cumulative engagement period may not
represent the participants' true search behaviors. The type and
amount of prior training received by the searchers may differ,
which may result in different search patterns and results. On
the other hand, as part of evidence-based practice, the NICU
studied was provided with devices conducive to online searching
and such facilities may not be widely available in places with
limited resources.

Conclusion

In conclusion, our study found that junior doctors were the
primary individuals tasked with searching for clinical evidence
in the NICU of a tertiary hospital in Malaysia. They mostly
searched on their own, using simple, quick search strategies
based on a few keywords. In three-quarters of the cases, they
recovered what appeared to be relevant evidence, failing in
one-quarter of the cases. This suggests that different search
behavior profiles are required among the various types of EBM
practitioners. The searches recorded in this study were based
on clinical problems encountered by the EBM practitioners to
reflect the participants' true search behaviors. According to the
findings of this study, different online searching behaviorswere
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observed during the practice of EBM among different typesof  retrieved, aswell asthe association between effective evidence
EBM practitioners. More research should be conducted onthe  retrieval and the provision of best evidence in guiding care and
facilitators and challenges of real-time searches in clinica improvement in patient-important outcomes.

settings, types of questions asked, and quality of evidence

Acknowledgments

We thank the Director General of Health, Ministry of Health, Malaysia for the permission to publish this article. This research
was funded by the Ministry of Education in Malaysia under the Fundamental Research Grant Scheme
(FRGS/2/2013/ICT02/MUSM/03/1).

Authors Contributions

NAM, VS, and AD designed the study, performed the data collection, and wrote the first draft of the manuscript. NAM, Al,
NSMD, and NC performed the data analysis and wrote the first draft of manuscript. NML supervised the study and wrote the
first draft of manuscript. All authors have reviewed the manuscript.

Conflictsof Interest
None declared.

Multimedia Appendix 1

The use of stop words and operators in the queries issued.
[DOCX File, 15 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Theissuance of queries with spelling errors and ineffective queries.
[DOCX File, 14 KB-Multimedia Appendix 2]

Multimedia Appendix 3

Details of the number of results clicked and the number of sublinks clicked during result viewing activity.
[DOCX File, 14 KB-Multimedia Appendix 3]

Multimedia Appendix 4

Details of the number of tabs opened and control functions used during result viewing activity.
[DOCX File, 14 KB-Multimedia Appendix 4]

References

1.  Most popular internet activities. Infoplease. URL: https.//www.infoplease.com/culture-entertainment/internet/
most-popular-internet-activities [accessed 2022-03-16]

2. Fox S. Thesocid lifeof health information. Washington: Pew Internet and American Life Project; 2011. URL : https.//www.
pewresearch.org/internet/wp-content/upl oads/sites/9/media/Files/Reports/2011/PIP_Social_Life of Health_Info.pdf
[accessed 2022-03-16]

3. Johnson J. Most popular online activities of adult internet usersin the United States as of November 2019. 2021. URL:
https://www.statista.com/statistics/183910/internet-activities-of -us-users/ [accessed 2022-03-16]

4.  86% of physiciansuse Internet to access health information. American Medical News. 2010 Jan 04. URL : https://amednews.
com/article/20100104/business/301049966/7/ [accessed 2020-11-30]

5. Kritz M, Gschwandtner M, Stefanov V, Hanbury A, Samwald M. Utilization and perceived problems of online medical
resources and search tools among different groups of European physicians. JMed Internet Res 2013 Jun 26;15(6):e122
[EREE Full text] [doi: 10.2196/jmir.2436] [Medline: 23803299]

6.  Sackett DL. Evidence-based medicine. Seminars Perinatol 1997 Feb;21(1):3-5. [doi: 10.1016/s0146-0005(97)80013-4]

7.  LewisSJ, Orland BI. The importance and impact of evidence based medicine. JManag Care Pharm 2004 Sep;10(5 Supp
A):S3-Sb. [doi: 10.18553/jmcp.2004.10.55-a.53]

8.  Briner RB, Denyer D, Rousseau DM. Evidence-based management: concept cleanup time? Acad Manag Perspect 2009
Nov;23(4):19-32. [doi: 10.5465/amp.23.4.19]

9. DansA, DansL. The need and means for evidence-based medicine in developing countries. BMJ Evid-Based Med
2000;5(4):100-101. [doi: 10.1136/ebm.5.4.100]

https:/formative.jmir.org/2022/4/e€30687 JMIR Form Res 2022 | vol. 6 | iss. 4 | 30687 | p. 9
(page number not for citation purposes)

RenderX


https://jmir.org/api/download?alt_name=formative_v6i4e30687_app1.docx&filename=f9cdd641a56c9e8d782a7cdd53c83b6e.docx
https://jmir.org/api/download?alt_name=formative_v6i4e30687_app1.docx&filename=f9cdd641a56c9e8d782a7cdd53c83b6e.docx
https://jmir.org/api/download?alt_name=formative_v6i4e30687_app2.docx&filename=e48f78af4d2c617edd2e081de942727e.docx
https://jmir.org/api/download?alt_name=formative_v6i4e30687_app2.docx&filename=e48f78af4d2c617edd2e081de942727e.docx
https://jmir.org/api/download?alt_name=formative_v6i4e30687_app3.docx&filename=968b3ba56f3761e7dd5dfcfe266a9a8f.docx
https://jmir.org/api/download?alt_name=formative_v6i4e30687_app3.docx&filename=968b3ba56f3761e7dd5dfcfe266a9a8f.docx
https://jmir.org/api/download?alt_name=formative_v6i4e30687_app4.docx&filename=07769b94c7d77c514ee10351b3b544f8.docx
https://jmir.org/api/download?alt_name=formative_v6i4e30687_app4.docx&filename=07769b94c7d77c514ee10351b3b544f8.docx
https://www.infoplease.com/culture-entertainment/internet/most-popular-internet-activities
https://www.infoplease.com/culture-entertainment/internet/most-popular-internet-activities
https://www.pewresearch.org/internet/wp-content/uploads/sites/9/media/Files/Reports/2011/PIP_Social_Life_of_Health_Info.pdf
https://www.pewresearch.org/internet/wp-content/uploads/sites/9/media/Files/Reports/2011/PIP_Social_Life_of_Health_Info.pdf
https://www.statista.com/statistics/183910/internet-activities-of-us-users/
https://amednews.com/article/20100104/business/301049966/7/
https://amednews.com/article/20100104/business/301049966/7/
https://www.jmir.org/2013/6/e122/
http://dx.doi.org/10.2196/jmir.2436
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23803299&dopt=Abstract
http://dx.doi.org/10.1016/s0146-0005(97)80013-4
http://dx.doi.org/10.18553/jmcp.2004.10.s5-a.s3
http://dx.doi.org/10.5465/amp.23.4.19
http://dx.doi.org/10.1136/ebm.5.4.100
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Muhamad et al

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Sriganesh V. Challenges of bridging the information literacy gap for the practice of evidence-based healthcarein India.
2005. URL : https://www.gmed.ngo/publications/bridging-the-information-literacy-gap/ [accessed 2022-03-16]
Al-Motairy K, Al-MusaH. Primary health care physicians' perceptions, attitude and educational needs toward evidence
based medicine. Biomed Res Tokyo 2013;24(2):1.

Anwar F, Sulaiman S, Dominic P. Role of information communication technology for evidence based medicine among
physicians. 2014 Presented at: Int Conf Comput Inf Sci ICCOINS; 2014; KualaLumpur. [doi: 10.1109/iccoins.2014.6868417]
Chan G, Teng C. Primary care doctors' perceptions towards evidence-based medicine in Melaka State: a questionnaire
study. Med J Malaysia 2005 Jun;60(2):130-133 [FREE Full text] [Medline: 16114151]

Al Omari M, Khader Y, Jadallah K, Dauod AS, Al-Shdifat AAK, Khasawneh NM. Evidence-based medicine among hospital
doctors in Jordan: awareness, attitude and practice. JEval Clin Pract 2009 Dec;15(6):1137-1141. [doi:
10.1111/j.1365-2753.2009.01260.x] [Medline: 20367717]

Olok G, Yagos W, Ovuga E. Knowledge and attitudes of doctors towards e-health usein healthcare delivery in government
and private hospitalsin Northern Uganda: a cross-sectional study. BMC Med Inform Decis Mak 2015 Nov 04;15:87 [FREE
Full text] [doi: 10.1186/s12911-015-0209-8] [Medline: 26537731]

Kouhpayehzadeh J, Baradaran H, Arabshahi K, Knill-Jones R. Clinical teachers' attitudes toward the efficacy of
evidence-based medicine workshop and self-reported ability in evidence-based practice in Iran. J Contin Educ Health Prof
2006;26(3):210-214. [doi: 10.1002/chp.72] [Medline: 16986146]

Lai N. Evidence based medicine series: evidence based medicine: an overview. Maays Fam Physician 2009;4(1):19-22
[FREE Full text] [Medline: 25606153]

Zaidi Z, Igbal M, Hashim J, Quadri M. Making evidence-based medicine (EBM) doable in devel oping countries: a
locally-tailored workshop for EBM in a Pakistani institution. Educ Health (Abingdon) 2009 May;22(1):176. [Medline:
19953437]

Lai N. Teaching evidence-based medicine: a clinician's perspective. Malays Fam Physician 2013;8(2):7-12 [FREE Full
text] [Medline: 25606275]

Sherin A. Evidence-based medicine and clinical practice In Pakistan. Khyber Med Univ J 2014;6(1):1-2 [FREE Full text]
TheWorld Bank In Malaysia. 2021. URL: https.//www.worldbank.org/en/country/mal aysialoverview#l [accessed 2022-03-16]
Henderson-Smart DJ, Lumbiganon P, Festin MR, Ho JJ, Mohammad H, McDonald SJ, SEA-ORCHID Study Group.
Optimising reproductive and child health outcomes by building evidence-based research and practice in South East Asia
(SEA-ORCHID): study protocol. BMC Med Res Methodol 2007 Sep 24;7(1):43 [FREE Full text] [doi:
10.1186/1471-2288-7-43] [Medline: 17892586]

Hisham R, Ng CJ, Liew SM, Hamzah N, Ho GJ. Why is there variation in the practice of evidence-based medicinein
primary care? A qualitative study. BMJ Open 2016 Mar 09;6(3):e010565 [FREE Full text] [doi:
10.1136/bmjopen-2015-010565] [Medline: 26962037]

Sackett D, Rosenberg W, Gray J, Haynes R, Richardson W. Evidence based medicine: what it isand what it isn't. BMJ
1996 Jan 13;312(7023):71-72 [FREE Full text] [doi: 10.1136/bm|.312.7023.71] [Medline: 8555924]

Hay M, Weisner T, Subramanian S, Duan N, Niedzinski E, Kravitz R. Harnessing experience: exploring the gap between
evidence-based medicine and clinical practice. JEval Clin Pract 2008 Oct;14(5):707-713. [doi:
10.1111/j.1365-2753.2008.01009.x] [Medline: 19018899]

Bennett N, Casebeer L, Kristofco R, Collins B. Family physicians' information seeking behaviors: a survey comparison
with other specialties. BMC Med Inform Decis Mak 2005 Mar 22;5:9 [FREE Full text] [doi: 10.1186/1472-6947-5-9]
[Medline: 15784135]

Morgan PS. Impact of the acquisition of electronic medical texts on the usage of equivalent print books in an academic
medical library. Evid Based Libr Inf Pract 2010 Sep 27;5(3):5-19. [doi: 10.18438/b81w4j]

Addison J, Whitcombe J, William Glover S. How doctors make use of online, point-of-care clinical decision support
systems: acase study of UpToDate©. Health Info Libr 32013 Mar 15;30(1):13-22 [FREE Full text] [doi: 10.1111/hir.12002]
[Medline: 23413790]

Brennan N, Edwards S, Kelly N, Miller A, Harrower L, Mattick K. Qualified doctor and medical students' use of resources
for accessing information: what is used and why? Health Info Libr J 2014 Sep;31(3):204-214. [doi: 10.1111/hir.12072]
[Medline: 25041386]

MacWalter G, McKay J, Bowie P, Utilisation of internet resourcesfor continuing professiona devel opment: a cross-sectional
survey of general practitionersin Scotland. BMC Med Educ 2016 Jan 21;16(1):24 [FREE Full text] [doi:
10.1186/s12909-016-0540-5] [Medline: 26791566]

Aronson B. Improving online access to medical information for low-income countries. N Engl J Med 2004 Mar
04;350(10):966-968. [doi: 10.1056/nejmp048009]

DrussB, Marcus S. Growth and decentralization of the medical literature: implicationsfor evidence-based medicine. JMed
Libr Assoc 2005 Oct;93(4):499-501. [Medline: 16239948]

Amante DJ, Hogan TP, Pagoto SL, English TM, Lapane KL. Access to care and use of the Internet to search for health
information: results from the US National Health Interview Survey. JMed Internet Res 2015 Apr 29;17(4):€106 [FREE
Full text] [doi: 10.2196/jmir.4126] [Medline: 25925943]

https:/formative.jmir.org/2022/4/e€30687 JMIR Form Res 2022 | vol. 6 | iss. 4 | €30687 | p. 10

(page number not for citation purposes)


https://www.qmed.ngo/publications/bridging-the-information-literacy-gap/
http://dx.doi.org/10.1109/iccoins.2014.6868417
http://www.e-mjm.org/2005/v60n2/Evidence_Based_Medicine.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16114151&dopt=Abstract
http://dx.doi.org/10.1111/j.1365-2753.2009.01260.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20367717&dopt=Abstract
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/s12911-015-0209-8
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/s12911-015-0209-8
http://dx.doi.org/10.1186/s12911-015-0209-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26537731&dopt=Abstract
http://dx.doi.org/10.1002/chp.72
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16986146&dopt=Abstract
http://europepmc.org/abstract/MED/25606153
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25606153&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19953437&dopt=Abstract
http://europepmc.org/abstract/MED/25606275
http://europepmc.org/abstract/MED/25606275
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25606275&dopt=Abstract
https://www.kmuj.kmu.edu.pk/article/view/13786
https://www.worldbank.org/en/country/malaysia/overview#1
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/1471-2288-7-43
http://dx.doi.org/10.1186/1471-2288-7-43
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17892586&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=26962037
http://dx.doi.org/10.1136/bmjopen-2015-010565
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26962037&dopt=Abstract
http://europepmc.org/abstract/MED/8555924
http://dx.doi.org/10.1136/bmj.312.7023.71
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8555924&dopt=Abstract
http://dx.doi.org/10.1111/j.1365-2753.2008.01009.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19018899&dopt=Abstract
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/1472-6947-5-9
http://dx.doi.org/10.1186/1472-6947-5-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15784135&dopt=Abstract
http://dx.doi.org/10.18438/b81w4j
https://doi.org/10.1111/hir.12002
http://dx.doi.org/10.1111/hir.12002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23413790&dopt=Abstract
http://dx.doi.org/10.1111/hir.12072
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25041386&dopt=Abstract
https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-016-0540-5
http://dx.doi.org/10.1186/s12909-016-0540-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26791566&dopt=Abstract
http://dx.doi.org/10.1056/nejmp048009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16239948&dopt=Abstract
http://www.jmir.org/2015/4/e106/
http://www.jmir.org/2015/4/e106/
http://dx.doi.org/10.2196/jmir.4126
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25925943&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Muhamad et al

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49,

50.

51.

52.

53.

Nicolai M. Technology is changing how doctors diagnose and treat patients. 2015. URL : https://www.govtech.com/health/
technology-is-changing-how-doctors-diagnose-treat-patients.html [accessed 2022-03-16]

Vakkari P. Task complexity, problem structure and information actions. Inf Proc Manag 1999 Nov;35(6):819-837. [doi:
10.1016/s0306-4573(99)00028-X]

Rothschild J, Lee T, Bae T, Bates D. Clinician use of a palmtop drug reference guide. JAm Med Inform Assoc
2002;9(3):223-229 [FREE Full text] [doi: 10.1197/jamia.m1001] [Medline: 11971883]

Islamaj Dogan R, Murray GC, Névéol A, Lu Z. Understanding PubM ed user search behavior through log analysis. Database
(Oxford) 2009 Nov 27;2009:bap018 [FREE Full text] [doi: 10.1093/database/bap018] [Medline; 20157491]

Gold A. Survey: docsincreasingly use online search engines to make clinical decisions. 2014. URL : https://www.
fierceheal thcare.com/it/survey-docs-increasi ngly-use-online-search-engines-to-make-clinical -decisi ons [ accessed 2022-03-16]
Straus S, Glasziou P, Richardson W, Haynes R. Evidence-Based Medicine E-Book: How to Practice and Teach EBM. New
York: Elsevier Health Sciences; 2018.

Guyatt G, Rennie D, Meade M, Cook D. User's Guidesto the Medical Literaturentials of Evidence-based Clinical Practice.
New York: McGraw-Hill; 2008.

Isaacs D. How to do a quick search for evidence. J Paediatr Child Health 2014 Aug 25;50(8):581-585. [doi:
10.1111/jpc.12514] [Medline: 24612231]

Kuhlthau C. Inside the search process: information seeking from the user's perspective. JAm Soc Inf Sci 1991;50(8):581-585.
[doi: 10.1002/(SICI)1097-4571(199106)42:5<361::AlD-AS16>3.0.CO; 2-%23]

Bates MJ. The design of browsing and berrypicking techniques for the online search interface. Online Rev 1989
May;13(5):407-424. [doi: 10.1108/eb024320]

Hoogendam A, Stalenhoef AF, Robbé P, Overbeke AJP. Analysisof queries sent to PubMed at the point of care: observation
of search behaviour in amedical teaching hospital. BMC Med Inform Decis Mak 2008 Sep 24;8(1):42 [FREE Full text]
[doi: 10.1186/1472-6947-8-42] [Medline: 18816391]

Sahapong S, Manmart L, Ayuvat D, Potisat S. Information use behavior of cliniciansin evidence-based medicine process
in Thailand. JMed Assoc Thai 2009 Mar;92(3):435-441. [Medline: 19301740]

DaviesKS. Physiciansand their use of information: asurvey comparison between the United States, Canada, and the United
Kingdom. JMed Libr Assoc 2011 Jan;99(1):88-91 [FREE Full text] [doi: 10.3163/1536-5050.99.1.015] [Medline: 21243061]
Lykke M, Price S, Delcambre L. How doctors search: astudy of query behaviour and the impact on search results. Inf Proc
Manag 2012 Nov;48(6):1151-1170. [doi: 10.1016/j.ipm.2012.02.006]

Rosenbaum SE, Glenton C, Cracknell J. User experiences of evidence-based online resources for health professionals: user
testing of The Cochrane Library. BMC Med Inform Decis Mak 2008 Jul 28;8(1):34 [FREE Full text] [doi:
10.1186/1472-6947-8-34] [Medline: 18662382]

O'Sullivan D, Wilk S, Michalowski W, Slowinski R, Thomas R, Kadzinski M, et al. Learning the preferences of physicians
for the organization of result lists of medical evidence articles. Methods Inf Med 2014;53(5):344-356. [doi:
10.3414/ME13-01-0085] [Medline: 24903574]

Davies K, Harrison J. The information-seeking behaviour of doctors: areview of the evidence. Health Info Libr J 2007
Jun;24(2):78-94 [FREE Full text] [doi: 10.1111/].1471-1842.2007.00713.x] [Medline: 17584211]

Hisham R, Ng CJ, Liew SM, Lai PSM, ChiaY C, Khoo EM, et al. Development and validation of the Evidence Based
Medicine Questionnaire (EBMQ) to assess doctors knowledge, practice and barriers regarding the implementation of
evidence-based medicine in primary care. BMC Fam Pract 2018 Jun 23;19(1):98 [FREE Full text] [doi:
10.1186/s12875-018-0779-5] [Medline: 29935527]

Hisham R, Liew SM, Ng CJ. A comparison of evidence-based medicine practices between primary care physiciansin rural
and urban primary care settingsin Malaysia: a qualitative study. BMJ Open 2018 Jul 12;8(7):€018933 [FREE Full text]
[doi: 10.1136/bmjopen-2017-018933] [Medline: 30002004]

Lai NM, Nalliah S. Information-seeking practices of senior medical students: the impact of an evidence-based medicine
training programme. Educ Health (Abingdon) 2010 Apr;23(1):151. [Medline: 20589599]

YilmaT, Inthiran A, Reidpath D, Orimaye S. Context-based interactive health information searching. Inf Res 2019;24(2):1
[EREE Full text]

Abbreviations

BG: background

EBM: evidence-based medicine

ICT: information and communication technology
I SP: information searching process

FG: foreground

LBW: low birth weight

MeSH: Medica Subject Headings

NICU: neonatal intensive care unit

https:/formative.jmir.org/2022/4/e€30687 JMIR Form Res 2022 | vol. 6 | iss. 4 | €30687 | p. 11

(page number not for citation purposes)


https://www.govtech.com/health/technology-is-changing-how-doctors-diagnose-treat-patients.html
https://www.govtech.com/health/technology-is-changing-how-doctors-diagnose-treat-patients.html
http://dx.doi.org/10.1016/s0306-4573(99)00028-x
http://europepmc.org/abstract/MED/11971883
http://dx.doi.org/10.1197/jamia.m1001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11971883&dopt=Abstract
https://academic.oup.com/database/article-lookup/doi/10.1093/database/bap018
http://dx.doi.org/10.1093/database/bap018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20157491&dopt=Abstract
https://www.fiercehealthcare.com/it/survey-docs-increasingly-use-online-search-engines-to-make-clinical-decisions
https://www.fiercehealthcare.com/it/survey-docs-increasingly-use-online-search-engines-to-make-clinical-decisions
http://dx.doi.org/10.1111/jpc.12514
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24612231&dopt=Abstract
http://dx.doi.org/10.1002/(SICI)1097-4571(199106)42:5<361::AID-ASI6>3.0.CO;2-%23
http://dx.doi.org/10.1108/eb024320
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/1472-6947-8-42
http://dx.doi.org/10.1186/1472-6947-8-42
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18816391&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19301740&dopt=Abstract
http://europepmc.org/abstract/MED/21243061
http://dx.doi.org/10.3163/1536-5050.99.1.015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21243061&dopt=Abstract
http://dx.doi.org/10.1016/j.ipm.2012.02.006
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/1472-6947-8-34
http://dx.doi.org/10.1186/1472-6947-8-34
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18662382&dopt=Abstract
http://dx.doi.org/10.3414/ME13-01-0085
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24903574&dopt=Abstract
https://doi.org/10.1111/j.1471-1842.2007.00713.x
http://dx.doi.org/10.1111/j.1471-1842.2007.00713.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17584211&dopt=Abstract
https://bmcfampract.biomedcentral.com/articles/10.1186/s12875-018-0779-5
http://dx.doi.org/10.1186/s12875-018-0779-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29935527&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=30002004
http://dx.doi.org/10.1136/bmjopen-2017-018933
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30002004&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20589599&dopt=Abstract
http://InformationR.net/ir/24-2/paper815.html
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Muhamad et al

PICO: participant/problems, interventions, comparisons, outcomes
SEA-ORCHID: Southeast Asia—Optimizing Reproductive and Child Health in Developing Countries
VLBW: very low birth weight

Edited by A Mavragani; submitted 25.05.21; peer-reviewed by R Hisham, T Russell-Rose; comments to author 11.11.21; revised
version received 29.12.21; accepted 19.01.22; published 06.04.22

Please cite as:

Muhamad NA, Selvarajah V, Dharmaratne A, Inthiran A, Mohd Dali NS, Chaiyakunapruk N, Lai NM

Online Searching as a Practice for Evidence-Based Medicine in the Neonatal Intensive Care Unit, University of Malaya Medical
Center, Malaysia: Cross-sectional Sudy

JMIR Form Res 2022; 6(4):€30687

URL: https://formative.jmir.org/2022/4/e30687

doi: 10.2196/30687

PMID:

©Nor Asiah Muhamad, Vinesha Selvargjah, Anuja Dharmaratne, Anushia Inthiran, Nor Soleha Mohd Dali, Nathorn
Chaiyakunapruk, Nai Ming Lai. Originally published in IMIR Formative Research (https.//formative.jmir.org), 06.04.2022. This
is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in IMIR Formative Research, is properly cited. The complete bibliographic information,
alink to the original publication on https://formative.jmir.org, aswell asthis copyright and license information must beincluded.

https:/formative.jmir.org/2022/4/e€30687 JMIR Form Res 2022 | vol. 6 | iss. 4 | €30687 | p. 12
(page number not for citation purposes)

RenderX


https://formative.jmir.org/2022/4/e30687
http://dx.doi.org/10.2196/30687
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

