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Summary
Background: Clinicians must be able to 
search effectively for relevant research if they 
are to provide evidence-based healthcare. It 
is therefore relevant to consider how users 
search databases of evidence in healthcare, 
including what information users look for 
and what search strategies they employ. To 
date such analyses have been restricted to 
the PubMed database. Although the Physio-
therapy Evidence Database (PEDro) is 
searched millions of times each year, no 
studies have investigated how users search 
PEDro.
Objectives: To assess the content and 
quality of searches conducted on PEDro.
Methods: Searches conducted on the PEDro 
website over 6 months were downloaded 
and the ‘get’ commands and page-views 

extracted. The following data were tabu-
lated: the 25 most common searches; the 
number of search terms used; the frequency 
of use of simple and advanced searches, 
 including the use of each advanced search 
field; and the frequency of use of various 
search strategies.
Results: Between August 2014 and January 
2015, 893,971 search commands were enter-
ed on PEDro. Fewer than 18 % of these 
searches used the advanced search features 
of PEDro. ‘Musculoskeletal’ was the most 
common subdiscipline searched, while ‘low 
back pain’ was the most common individual 
search. Around 20 % of all searches con-
tained errors.
Conclusions: PEDro is a commonly used evi-
dence resource, but searching appears to be 
sub-optimal in many cases. The effectiveness 
of searches conducted by users needs to im-
prove, which could be facilitated by methods 
such as targeted training and amending the 
search interface.
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1. Introduction
Since records have been kept, the number 
of healthcare research articles published 
each year has been increasing and there is 
evidence to suggest that this rate of growth 
is higher than for other scientific disciplin-
es [1]. For example, in the field of physio-
therapy the number of trials is doubling 
every 3.5 years [2]. Although there are 
benefits with increasing the amount of 
knowledge available, it does create prob-
lems.

One problem with the growing amount 
of healthcare research is the difficulty for a 
clinician to find high-quality clinical re-
search relevant to a specific clinical ques-
tion. For example, a search for the term 
‘back pain’ conducted in PubMed on the 
29th January 2016 returned 54,212 articles; 
a number much too high to deal with in 
any reasonable fashion. To address this 
problem, sophisticated methods of search-
ing have been developed that allow for 
more focussed searches to take place. These 
methods include the use of category 
searches, participant intervention com-
parator outcome (PICO) elements, Medical 
Subject Headings (MeSH), Boolean oper-
ators, truncation and quotations [3–5]. Be-
cause of the complexity involved in using 
these methods, training in the form of on-
line help [6, 7] and educational articles [4, 
5, 8] have been developed to up-skill users. 
Despite existence of this training, many 
users still do not use these methods effec-
tively [9, 10] and as a consequence their 
ability to quickly and effectively search for 
relevant research is sub-optimal [11].

The Physiotherapy Evidence Database 
(PEDro; www.pedro.org.au) is a free evi-
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dence resource developed to provide rapid 
access to abstracts and bibliographic details 
of clinical research evaluating treatment effi-
cacy relevant to the profession of physio-
therapy [12]. Since being launched in 1999 
[13], PEDro has grown to index over 32,000 
reports of randomised controlled trials, sys-
tematic reviews and evidence-based clinical 
practice guidelines. PEDro is used globally, 
with over 2 million searches being con-
ducted each year from 222 countries and 
territories [14]. There are two search inter-
faces available on PEDro. The first is a 
simple search interface (http://search.pedro. 
org.au/search), which consists of a single 
field for users to enter free-text. The data-
base returns all records which contain all of 
the entered text in the record’s title or ab-
stract. The second is the advanced search in-
terface (http://search.pedro.org.au/ad-
vanced-search). In this interface, 13 optional 
search fields (e.g., Title & Abstract, Title 
Only, Author/Association, Problem, Subdis-
cipline) are available to define the search, 
and these search fields can then be com-
bined using Boolean operators (AND, OR). 
However, the words AND, OR and NOT do 
not operate as Boolean operators within 
free-text search fields. Screenshots of the 
PEDro simple and advanced search inter-
faces are presented in ▶ Appendix 1.

Although PEDro is highly used, no 
studies have provided information on how 
users search PEDro, what information 
these users look for and what search strat-
egies they employ. To date such analyses 
have been restricted to the PubMed data-
base [9, 11, 15, 16], which limits the gener-
alisability of these results. The aim of this 
study was to analyse searches conducted on 
PEDro to provide insight into what infor-
mation users of PEDro seek, how they 
search for it, and what mistakes they make 
when using the search interfaces. Such in-
formation would have the potential to fa-
cilitate improvements in the way searches 
of PEDro are conducted. It may also alert 
providers of other databases to potential 
problems with searches by users.

2. Objectives

To assess the content and quality of 
searches conducted on PEDro.

3. Methods
3.1 Study Design and Data 
 Collection
The search terms entered by users per-
forming PEDro simple or advanced 
searches were evaluated. The PEDro simple 
and advanced search pages access a 
MySQL database and Google Analytics was 
used to quantify the number of page-views 
for each unique combination of PEDro 
search terms used (called ‘get’ commands). 
Search commands and number of page-
views for a 6-month period (from 1 August 
2014 to 31 January 2015) were downloaded 
using Google Analytics.

Search commands include the search in-
terface used (simple or advanced) plus the 
terms entered in each search field. For the 
PEDro advance search, the terms were taken 
from any of the 13 possible fields that were 
available on the advanced search interface. 
Four fields are searched by entering free-text 
words (Abstract & Title: free text searched 
against the abstract and title; Author/As-
sociation: searched against the author or an 
association/affiliation for a clinical practice 
guideline; Source: searched against the ar-
ticle’s journal of publication; and Title Only: 
searched against the article’s title). Six fields 
are selected from drop-down menus (Ther-
apy: search by type of intervention; Prob-
lem: search by a clinical symptom or sign; 
Body Part: search by region of the body; 
Subdiscipline: search by discipline area 
within physiotherapy; Topic: search by 
topic; and Method: search by article type). 
All records contained within PEDro are cat-
egorised within each of these fields at the 
time the record is indexed on PEDro. A full 
list of the codes used to categorise articles 
within each of these fields and their expla-
nation is provided in ▶ Appendix 2. Two 
fields relate to dates (Published Since: re-
trieves records published after the entered 
date; and New Records Added Since: re-
trieves records added to PEDro after the en-
tered date). One field allows the user to 
enter a minimum quality score (Score Of At 
Least: All randomised controlled trials in 
PEDro are assessed for methodological 
quality using the PEDro scale [17]. This field 
allows the user to only retrieve records that 
meet the minimum quality score entered). 
The number of results returned for the 25 

most frequent simple and advanced search 
commands were obtained by running the 
commands against a copy of the database 
dated at 12 January 2015.

3.2 Data Extraction

A script written in the Perl programming 
language was used to process the search 
commands from Google Analytics. The 
script divided the data into simple and ad-
vanced search commands. For free-text 
fields (PEDro simple search plus Abstract & 
Title, Author/Association, Source and Title 
Only fields in the PEDro advanced search) 
the script extracted the terms from the 
search command and calculated the total 
number of terms entered in each field. The 
script also determined if truncation (i.e., re-
placement of the start or end of a word with 
an * symbol), phrase searching (i.e., enclos-
ing a group of terms in inverted commas), 
Boolean operators (AND, OR, NOT), par-
entheses or non-English letters or words 
(i.e., characters or words which are not in 
the American Standard Code for Informa-
tion Interchange (ASCII)) were used within 
each text field and coded each option as 
yes/no. Lastly, the script evaluated usage of 
fields with drop-down menus (relevant to 
advanced search only) in the search com-
mand – usage was classified as yes/no and 
the codes selected were extracted.

A random sample of processed simple 
and advanced search commands were 
evaluated for the elements of the PICO 
question (i.e., Patient, Intervention, Com-
parator and/or Outcome) specified in the 
search command and the subdiscipline of 
physiotherapy (i.e., one of cardiothoracic, 
continence and women’s health, ergonom-
ics and occupational health, gerontology, 
musculoskeletal, neurology, oncology, or-
thopaedics, paediatrics or sports). The 
search commands for 200 simple searches 
and 200 advanced searches were randomly 
selected using the random number func-
tion in Excel. Two of the researchers (a 
physiotherapist experienced in the use of 
PEDro and a chiropractor relatively inex-
perienced in its use) considered the terms 
used in each search command and classi-
fied the elements of PICO used and applied 
a subdiscipline code. Discrepancies were 
resolved through discussion.
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3.3 Data Analysis

Blank searches (i.e., no terms entered in 
any field) were considered errors and re-
moved from the analysis. The total 
number of page-views for each search in-
terface was calculated. The 25 most fre-
quently run simple and advanced search 
commands, and the number of results re-

turned, were tabulated. The proportion of 
simple search commands and text-fields 
in advanced search commands using Boo-
lean operators (AND, OR, NOT), leading 
or trailing truncation (*), phrase search-
ing, parentheses and non-ASCII char-
acters were calculated using the yes/no 
codes outputted by the Perl script. The 
mean (standard deviation (SD)) number 

of terms entered in these fields was calcu-
lated. Within the advanced search com-
mands, the frequency of the number of 
fields used and frequency of field use 
(within all searches and within searches 
using only a single field) were also calcu-
lated.

The frequency of use of each PICO el-
ement and the number of PICO elements 

Table 1 The 25 most common searches conducted, and number of results identified, on the PEDro website’s simple and advanced search interfaces during 
a 6-month period

Rank

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Brackets [] indicate the search field that was used e.g. [Method: practice guideline] means that the methods field was searched using the term ‘practice 
guideline’.

Simple

low back pain

stroke

frozen shoulder

cerebral palsy

scoliosis

pilates

osteoarthritis

parkinson

dry needling

tennis elbow

shoulder

ankle sprain

multiple sclerosis

fisioterapia

ultrasound

neck pain

knee

spinal cord injury

kinesio taping

shoulder pain

adhesive capsulitis

back pain

rotator cuff

hydrotherapy

fibromyalgia

Searches 
conducted

1629

1387

970

899

831

787

709

692

632

615

597

588

587

561

559

547

533

526

494

443

426

425

420

407

383

Results 
identified

1811

1994

50

428

37

56

1066

62

52

89

1010

209

279

35

673

697

2112

234

33

654

48

1931

115

85

394

Advanced

[Abstract & Title: low back pain]

[Abstract & Title: stroke]

[Method: practice guideline]

[Abstract & Title: scoliosis]

[Method: clinical trial]

[Therapy: hydrotherapy, balneotherapy]

[Therapy: respiratory therapy]

[Abstract & Title: Shoulder pain after stroke]

[Therapy: stretching, mobilisation, manipulation, massage]

[Abstract & Title: osteoarthritis] [Therapy: acupuncture] [Bodypart: 
thigh or hip]

[Method: systematic review]

[Abstract & Title: ankle sprain]

[Therapy: electrotherapies, heat, cold]

[Abstract & Title: cerebral palsy]

[Therapy: health promotion] [Subdiscipline: gerontology]

[Therapy: hydrotherapy, balneotherapy] [Problem: muscle weakness]

[Abstract & Title: vaginal cones] [Method: clinical trial]

[Abstract & Title: exercis* *feedback] [Problem: incontinence] 
[Subdiscipline: gerontology]

[Abstract & Title: impingement]

[Abstract & Title: massage] [Problem: pain] [Bodypart: lumbar 
spine, sacro-iliac joint or pelvis] [Method: systematic review]

[Abstract & Title: stroke rehabilitation] [Method: practice guideline] 
[Published Since: 2009]

[Therapy: neurodevelopmental therapy, neurofacilitation]

[Therapy: stretching, mobilisation, manipulation, massage] [Prob-
lem: pain] [Bodypart: lumbar spine, sacro-iliac joint or pelvis]

[Abstract & Title: stroke] [Method: practice guideline]

[Therapy: stretching, mobilisation, manipulation, massage] 
[Problem: pain] [Body Part: thoracic spine] [Method: clinical trial] 
[Published Since: 2009]

Searches 
conducted

148

136

135

126

122

114

114

105

102

101

100

95

93

86

81

80

79

76

76

76

75

72

72

70

68

Results 
identified

1811

1994

513

37

23520

548

2508

54

5071

22

5220

209

4146

428

275

122

14

10

109

29

4

841

944

26

22
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specified in each search command (possi-
ble range 0 – 4) were calculated. The agree-
ment between the researchers for coding of 
the number of PICO elements and subdis-
cipline was assessed in SPSS 21 using the 
Kappa statistic [18].

4. Results
Over the period 1 August 2014 to 31 Janu-
ary 2015, the PEDro database was searched 
887,060 times, producing 893,971 search 
(‘get’) commands. Most searches were from 

the United States of America (12.2 %) fol-
lowed by Australia (10.9 %), Brazil (10.1 %) 
and Spain (9.1 %). Of these search com-
mands, 657,452 (74 %) were for the simple 
search and 236,519 (26 %) for the advanced 
search. The kappa values for coding of the 
simple search commands into their PICO 
elements and subdiscipline were 0.74 and 
0.66 respectively. These values were similar 
for advanced search commands, being 0.72 
and 0.74, respectively and indicate that 
there was substantial agreement between 
the researchers coding the data. Discrep-
ancies in the coding of PICO elements 
mostly occurred in the addition of an el-
ement by one of the researchers. For 
example, 46 % of the simple and 31 % of the 
advanced searches differed by the presence 
of a ‘patient’. In coding the subdiscipline 
most discrepancies involved the coding of 
‘musculoskeletal’ (65 % and 62 % for simple 
and advanced searches respectively) par-
ticularly against ‘other/none’ (35 % and 
26 % respectively). This is congruent with 
the high proportion of search commands 
coded as ‘musculoskeletal’.

4.1 Simple Searches

Of the 657,452 simple search commands, 
the most frequent was ‘low back pain’ with 
1,629 page-views. This was followed by 
‘stroke’ (1,387), ‘frozen shoulder’ (970), 
‘cerebral palsy’ (899) and ‘scoliosis’ (831). 
The number of results returned for these 
searches varied greatly, ranging from 33 to 
2,112. The 25 most frequent simple search 
commands are presented in ▶ Table 1. An 
average of 3.9 terms (SD 4.8) were used per 
search. It was more common for search 
commands to use erroneous search strat-
egies (e.g., 19 % used Boolean operators 
within the search field) than sophisticated 
search features (phrase searching and trun-
cation were used in less than 3 % of com-
mands), see ▶ Table 2.

Within the random sample of 200 
simple searches, the most common PICO 
element used was ‘patient’ (69 %) and 97 % 
of searches used two or fewer PICO el-
ements (▶ Table 3). The most commonly 
selected subdiscipline was musculoskeletal 
at 26 % followed by neurology at 12 %. In 
28 % of searches there was not a relevant 
subdiscipline (▶ Table 4).

Table 3  
Frequency of use and 
number of PICO el-
ements used in ran-
dom samples of simple 
(n = 200) and ad-
vanced (n = 200) 
search commands

Table 4  
Main subdiscipline rel-
evant to random 
samples of simple 
(n = 200) and ad-
vanced (n = 200) 
search commands

Table 2 Operand usage among search commands used in the PEDro simple and advanced search in-
terfaces during a 6-month period

Operand Type

Sophisticated features

Errors

Operand

Phrase searching

Truncation

Boolean operators

Non-ASCII characters

Parentheses

Simple
n (%)

17,749 (3)

13,547 (2)

127,221 (19)

20,865 (3)

8,979 (1)

Advanced
n (%)

7,864 (3)

8,596 (4)

36,315 (15)

3,829 (2)

2,968 (1)

Elements

PICO Element

Number of PICO 
Elements

PICO Participant, Intervention, Comparator, Outcome

Patient

Intervention

Comparator

Outcome

0

1

2

3

4

Simple
n (%)

137 (69)

91 (46)

2 (1)

30 (15)

18 (9)

111 (56)

65 (33)

5 (3)

1 (< 1)

Advanced
n (%)

147 (74)

121 (61)

4 (2)

51 (26)

24 (12)

65 (33)

75 (38)

36 (18)

0 (0)

Subdiscipline

Musculoskeletal

Neurology

Sports

Cardiothoracic

Orthopaedics

Gerontology

Paediatrics

Continence and women’s health

Oncology

Ergonomics and occupational health

No appropriate value in this field

Simple
n (%)

51 (26)

24 (12)

14 (7)

10 (5)

14 (7)

9 (5)

10 (5)

7 (4)

5 (3)

1 (< 1)

55 (28)

Advanced
n (%)

67 (34)

25 (13)

20 (10)

13 (7)

8 (4)

10 (5)

9 (5)

7 (4)

1 (< 1)

1 (< 1)

39 (20)

Overall
n (%)

118 (30)

49 (12)

34 (9)

23 (6)

22 (6)

19 (5)

19 (5)

14 (4)

6 (2)

2 (< 1)

94 (24)
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4.2 Advanced Searches

Of the 236,519 advanced search com-
mands, the most frequent search was ‘low 
back pain’ in the Abstract & Title field with 
148 page-views. This was followed by 
‘stroke’ in the Abstract & Title field (136), 
‘practice guideline’ using the Methods field 
(135), ‘scoliosis’ in the Abstract & Title field 
(126) and ‘clinical trial’ using the Methods 
field (122). The number of results returned 
for these searches ranged from four to 
23,520. The 25 most frequent advanced 
searches are presented in ▶ Table 1.

Among the advanced search commands, 
39 % utilised only a single search field and 
this percentage decreased as the number of 
fields increased (i.e., 24 % used two fields, 
15 % used three etc., ▶ Table 5). The most 
commonly used field was the ‘Abstract & 
Title’ field at 80 % with all other fields being 
used in less than 30 % of all advanced search 
commands. This combination of results 
meant that one-third of all advanced search 
commands were a single ‘Abstract & Title’ 
search, which is equivalent to performing a 
simple search. Combined with the low level 
of advanced search utilisation this means 
that less than 18 % of all searches took ad-
vantage of the advanced search features of 
PEDro. Full details are presented in ▶ Table 
6. For the free-text fields Abstract & Title, 

Author/Association, Title Only and Source, 
the mean number of terms entered were 3.8, 
1.8, 5.5 and 3.4, respectively. In line with the 
simple searches, it was more common for 
search commands to use erroneous strat-
egies (e.g., 15 % use of Boolean operators) 
than sophisticated search features (less than 
4 %), see ▶ Table 2.

The use of PICO elements in the ran-
dom sample of 200 advanced search com-
mands was similar to that for the simple 
search; the most common PICO element 
used was ‘patient’ (74 %) and 82 % of 
searches contained two or fewer PICO el-
ements (▶ Table 3). Musculoskeletal was 
the most common subdiscipline identified 
(34 %) followed by neurology (13 %). There 
was no relevant subdiscipline code for 20 % 
of searches (▶ Table 4).

5. Discussion
5.1 Statement of Principal 
 Findings
PEDro users were three times more likely 
to use the simple search interface (74 % of 
search commands) than the advanced 

search interface (26 %). Furthermore, in 
one third of the searches where the ad-
vanced interface was used, the equivalent 
of a simple search was conducted (i.e., only 
the ‘Abstract and Title’ field was used). 
Musculoskeletal conditions were the most 
common subdiscipline searched, with ‘low 
back pain’ as the most common individual 
search. ‘Patient’ was the most common 
PICO element used and most searches con-
tained only one or two PICO elements. Use 
of strategies that would decrease the effec-
tiveness of a search was common (e.g., 
Boolean operators within the free-text 
fields occurred at rates of 19 % and 15 % for 
simple and advanced searches respect-
ively).

5.2 Strengths and Limitations of 
the Study

The major strength of this study comes 
from its large and representatively sampled 
dataset that was collected over a longer 
time period than in other database evalu-
ations (i.e., PubMed) [9, 15, 16], potentially 
providing more reliable data as daily/
weekly fluctuations will be averaged. The 

Table 5 Number of fields used in advanced 
search commands of over a 6-month period

Number of fields 
used

1

2

3

4

5

6

7

8

9

10

11

12

13

n (%)

 91,675 (39)

 56,350 (24)

 36,149 (15)

 22,572 (10)

 13,771 (6)

  8,653 (4)

  4,869 (2)

  1,441 (< 1)

    506 (< 1)

    126 (< 1)

     63 (< 1)

      9 (< 1)

     10 (< 1)

Table 6 Search fields used and number of terms entered in text fields in the advanced search com-
mands over a 6-month period

Field

Abstract & Title

Therapy

Method

Body Part

Problem

Subdiscipline

Published since

Topic

Author/Association

Title Only

Score Of At Least

New Records Added Since

Source

a frequency within advanced search commands that utilised a single search field.
b frequency within all advanced search commands.
n/a is not applicable.

Field usage
n (%)

188,165 (80)

69,738 (29)

63,919 (27)

62,017 (26)

51,443 (22)

44,001 (19)

39,247 (17)

20,633 (9)

13,026 (6)

10,422 (4)

9,645 (4)

2,301 (< 1)

1,682 (< 1)

Number of terms 
(when the field was 
used)
mean (SD)

3.8 (5.8)

n/a

n/a

n/a

n/a

n/a

n/a

n/a

1.8 (3.0)

5.5 (6.1)

n/a

n/a

3.4 (6.1)

Field usage when 
only a single field 
was used
n (%a; % within allb)

78,127 (85; 33)

   860 (< 1; < 1)

   397 (< 1; < 1)

   379 (< 1; < 1)

   210 (< 1; < 1)

   258 (< 1; < 1)

   174 (< 1; < 1)

    56 (< 1; < 1)

 6,430 (7; 3)

 4,173 (5; 2)

    97 (< 1; < 1)

    28 (< 1; < 1)

   486 (< 1; < 1)
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high number of search commands in the 
musculoskeletal subdiscipline reinforces 
that the sample is representative of physio-
therapy practice as it matches physiother-
apy utilisation [19] and the relatively high 
proportion of physiotherapy research in 
the musculoskeletal field [12]. There was 
also substantial agreement between the re-
searchers’ coding of the data, indicating 
that our PICO and subdiscipline categori-
sations are reliable.

The major limitation of this study is that 
the data do not reveal the purpose of the 
search or whether the user was able to find 
the information they sought. If a user’s in-
tent is to answer the question “How much 
evidence is there about the effects of 
physiotherapy for people with low back 
pain?” then a simple search for ‘low back 
pain’ is reasonable (although an advanced 
search using ‘pain’ in the Problem field and 
‘lumbar’ in the Body Part field would be 
more comprehensive because a simple ‘low 
back pain’ search will miss synonyms like 
‘lower back pain’ and ‘lumbago’). However, 
if the intent is to answer the question “In 
people with low back pain, does Pilates re-
duce pain and disability more than manual 
therapy?” then a more precise search is 
required. Nevertheless, we can interpret 
that the many searches that used erroneous 
search terms did not provide the user with 
the intended search results. Also, despite 
the congruency between searches con-
ducted and physiotherapy utilisation rates, 
the lack of individual data collection means 
we are unable to know whether users are 
indeed physiotherapists or their level of ex-
pertise.

5.3 Comparisons with other 
Studies

This is the first evaluation of user search 
patterns on PEDro, although a number of 
similar studies have been conducted on 
PubMed [9, 11, 15, 16] and these generally 
have similar results to the current study. In 
the current study, 82 % of all search com-
mands were simple searches or equivalent 
(used only ‘Title & Abstract’ field in the 
Advanced search page), which is com-
parable to the 89 % of searches on PubMed 
that did not use any specific ‘tags’ [16]. A 
number of studies identify ‘Author’ as the 

most common advanced search tag [9, 15, 
16], with a usage generally similar to that 
found in our study [9, 16]. Other similari-
ties include the number of terms used in 
each search [11, 15] and high use of Boo-
lean operators [9, 11]. From these compari-
sons it is likely that, although the content 
searched for may be different, users of 
PubMed and PEDro conduct their searches 
in a similar manner.

5.4 Meaning of the Study, 
 Implications for Clinicians and 
 Database Providers

Whilst the way in which searches are con-
ducted seems to be consistent between 
PubMed and PEDro, this is not ideal as the 
databases do not operate in the same way. 
For example, the use of Boolean operators 
within free-text fields is a valid search strat-
egy in PubMed but an error when search-
ing PEDro (i.e., likely to remove relevant 
results or return no results). The types of 
erroneous or sub-optimal search strategies 
observed in this study are dealt with in the 
existing online training materials (consist-
ing of text and audio-visual elements avail-
able in multiple languages) about searching 
the PEDro database. Therefore, users of 
PEDro could access these training materi-
als in order to minimise their errors and 
understand how to best employ the sophis-
ticated search strategies.

As detailed above, the database pro-
viders already make extensive training ma-
terials freely accessible in multiple lan-
guages. However, the training materials 
may need to be better promoted and to be 
made more accessible, targeted and 
streamlined in order to maximise uptake 
by PEDro users. For example, the search 
interface is being amended to provide users 
with error messages when erroneous 
search terms (such as non-ASCII char-
acters) are entered. Additionally the data-
base providers could change the way in 
which the PEDro free-text search terms 
operate. For example, the relatively high 
proportion of free-text searches that in-
clude Boolean operators indicates that 
users are familiar with these operators and 
how to use them. This is presumably be-
cause Boolean operators are commonly 
used in free-text fields of other databases 

[4, 9, 11]. Currently, the PEDro search in-
terfaces treat AND, OR and NOT as regu-
lar search terms, rather than applying their 
Boolean operations. An alternative ap-
proach to educating users not to use Boo-
lean operators would be to amend the in-
terfaces so that these operators are recog-
nised. Modifying the way in which the 
search commands are handled to allow for 
the use of these operators would improve 
the effectiveness of searches conducted.

5.5 Unanswered Questions and 
Future Research

Further research is needed into the effect a 
user’s intent, profession and level of train-
ing have on the search methods used and 
their ability to quickly access relevant re-
search. From this studies can then move to 
developing and testing methods to improve 
the effectiveness of searches.

6. Conclusion

Overall, PEDro is a commonly used evi-
dence resource, but searching appears to be 
sub-optimal in many cases. Less than 18 % 
of all searches took advantage of the ad-
vanced search features of PEDro whilst 
around one fifth of all searches contained 
errors. The effectiveness of searches con-
ducted by users needs to improve through 
methods such as providing targeted train-
ing or amending the search interface.
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