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ABSTRACT

Purpose: This study addressed 2 questions: Prst, what is the yield of PubMed MEDLINE for complementary and
alternative medicine (CAM) studies compared to other databases; second, what is an effective search strategy to
answer a sample research question on spinal palpation?

Methods: We formulated the following research question: OWhat is the reliability of spinal palpation procedures?0
We identibed specibc Medical Subject Headings (MeSH) and key terms as used in osteopathic medicine, allopathic
medicine, chiropractic, and physical therapy. Using PubMed, we formulated an initial search template and applied it

to 12 additional selected databases. Subsequently, we applied the inclusion criteria and evaluated the yield in terms of
precision and sensitivity in identifying relevant studies.

Results: The online search result of the 13 databases identibed 1189 citations potentially addressing the research
guestion. After excluding overlapping and nonpertinent citations and those not meeting the inclusion criteria, 49
citations remained. PubMed yielded 19, while MANTIS (Manual Alternative and Natural Therapy Index System), a
manual therapy database, yielded 35 citations. Twenty-six of the 49 online citations were repeatedly indexed in 3 or
more databases. Content experts and selective manual searches identiped 11 additional studies. In all, we identiPed 60
studies that addressed the research question. The cost of the databases used for conducting this search ranged from
free-of-charge to $43,000 per year for a single network subscription.

Conclusions: Commonly used databases often do not provide accurate indexing or coverage of CAM publications.
Subject-specibc specialized databases are recommended. Access, cost, and ease of using specialized databases are
limiting factors. (J Manipulative Physiol Ther 2003;26:374-82)

Key Indexing Terms: Complementary Therapies; Palpation; Manual Exam; Spine; Reliability; Interexaminer;
Intraexaminer; Information Storage and Retrieval

INTRODUCTION

heightened interest in and use of complementagyans, educators, and researchirs response to the grow-
and alternative medicine (CAM) in the Uniteding interest in CAM, the Ofbce of Alternative Medicine was
States. Consumer interest and demand for CAM continuestablished in 1993; Congress elevated it to the National
to grow (30% to 50% from 1990 to 199%f. This has Center for Complementary and Alternative Medicine
(NCCAM) at the National Institutes of Health in 1998
(http://nccam.nih.gov/). In that same year, 75 out of 117
US allopathic medical schools reported offering CAM
courses or included CAM topics in required cour8es.
Simultaneously, insurance companies across the US have
increasingly incorporated CAM services under their med-
ical plans®
The use of CAM by the public has tremendously in-
creased. Nearly half of the visits to CAM practitioners were
to chiropractic and massage therapists. Conditions com-
monly treated by CAM practitioners include back pain,
neck problems, arthritis, and headache.
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of manipulative diagnostic procedures such as spinal palgable 1.1dentibcation of terms

tion.®

As the utilization of CAM therapies continues to grow|___~eiapility Terms Spine Terms Procedure Terms
clinicians and health practitioners are increasingly beiGrejiapiity Spine (mh) Palpation (mh)
called upon to mak&@houghtful, informed, evidence-based Reproducibility (mh) Spinal Palpatory
recommendatior@about CAM treatment3.Many physi- | Reproducibility Neck Manual exam*
cians, however, have di€ulty accessing CAM journals | Adgreement Cervical Manual diagnosis
because of restricted distribution and unavailability in mo;tﬁﬁig‘gn;’iigft'on (mh) 3 hrg::r'c
commonly used allied health databad®s! For the same | |nter-examiner Vertebra*
reason, researchers and librarians interested in CAM aretra-observer Paraspinal
faced with challenges accessing, searching, and retriev[ngjter-observer
specialized CAM literature from available databases. Tipgntra-rater
National Library of Medicine and NCCAM recognized the_"er 2"

importance of making the access to CAM literature easiervanual exar, retrieved manual exam(s) or manual examination(s);
and developed CAM on PubMed as a subset of the ME[grtebra, retrieved vertebrae or vertebral.
LINE databasé?

While MEDLINE is considered the premier source for
accessing clinical medical information, several studiéline Search Strategy
found that searching MEDLINE alone generally fails to Three major steps were involved in constructing a search
identify all possible studies for inclusion in systematic restrategy:
views3-1®|n addition, a large number of CAM journals and A. Break down the research questi@hyhat is the reli-
studies are not indexed in MEDLINE or other more com- ability of spinal palpatory procedure®® the 3 rele-
monly used health-related databases and hence cannot be vant components: reliability, spine, and procedure
easily identped. Also, inadequate indexing of literature terms.
within journals and online databases hinders the effective-B. Identify specbc MeSH related key terms and their
ness of retrievat!*To protect against bias and ensure that ~ variations for each component (the use of MeSH is
all relevant data are taken into consideration, it is important  qualibed as [mh]) (Table 1).
to search not only PubMed but also multiple sources of C. Apply Boolean operators to formulate a search strat-
information!! Guidelines have been established for con-  egy. For each component, the terms were expanded
ducting systematic review searches that extend beyond using the RO operator. The result of each set, as
MEDLINE. Librarians and researchers must consider —shown below, was combined using theANDO

searching the subject-spbci and specialized data- operator:

baseg>?° 1. Reliability OR reproducibility of results OR re-
Despite the need and interest, few articles have explored producibility OR agreement OR observer varia-

the strengths and weaknesses of the commonly used allied tion OR intraexaminer OR intra-examiner OR

health databases when searching for CAM literature. This interexaminer OR inter-examiner OR intraob-

study addressed 2 questionsst, what is the yield of the server OR intra-observer OR interobserver OR

PubMed MEDLINE compared to select specialized data- inter-observer OR intrarater OR intra-rater OR

bases; and second, what is an effective search strategy to interrater OR inter-rater

answer a sample research question on spinal palpation? To 2. Spine OR spinal OR neck OR cervical OR tho-

answer these questions, we constructed armhed an ap- racic OR lumbar OR vertebra* OR paraspinal

propriate search strategy to retrieve literature for a system- 3. Palpation OR palpatory OR manual exa®R

atic review that addressed the questidv/hat is the reli- manual diagnosis

ability of spinal palpatory procedure®? 4. #1 AND #2 AND #3

dentipcation of Databases

Using PubMed, we formulated an initial search template

To conduct a comprehensive search of the literature, \vaad applied it to appropriate bibliographic databases that
designed a 4-part search strategy. First, we developedtead potential coverage for the areas of osteopathic medi-
online search strategy of relevant literature. Second, wie, allopathic medicine, chiropractic, and physical ther-
identibed databases relevant to the topic under study. Thipy. The selection of databases was based mostly on the
a review committee of experts applied the Cochrane crite@ailability of online resources that we could access from
to develop inclusion/exclusion criteria. Fourth, we coneur afbliated institution libraries. As a result, we ideipdid
ducted additional search methods to retrieve literature nt2 allied health databases that were available to us in a
identiPed through online searches. variety of platforms through the University of California

METHODS
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Table 2.Summary of online search process

Journal of Manipulative and Physiological Therapeutics

July/August 2003

No. of citations No. of citations based No. of citations after applying
identiPed by on screening titles inclusion and exclusion
Online Databases search template and abstracts criteria

PubMed 141 51 19

MANTIS 126 88 35

MD Consult 462 51 19

Web of Science 66 37 11

EMBase 57 29 16

CINAHL 232 36 19

BIOSIS Previews 36 13 5

ICL 12 9 6

Osteopathic Database 28 17 8

OCLC FirstSearch 11 6 1

Digital Dissertation 7 1 1

PEDro 0 0 0

Cochrane Database of Systematic Reviews 11 9 5

Total No. of citations 1189 347 145

No. of nonoverlapping articles 797 154 49

MANTIS,Manual, Alternative, and Natural Therapy Index Syst&@MNAHL, Cumulative Index to Nursing and Allied Healthy Literatut€L, Index
to Chiropractic Literature©CLC, Online Computer Library Center, In€EDro, Physiotherapy Evidence Database.

Irvine (UCI) Library and the Southern California University  ((spine or spinal or neck or cervical or thoracic or lumbar or
vertebrae or vertebral or paraspinal) and (palpation or palpatory

of Hea.'lth Sciences Learning Resources Center. . or manual exam or manual examination or manual diagnosis))

Besides PubMed MEDLINE, the selected databases in- and (reliability or reproducibility or reproducibility of results or
cluded MANTIS (Manual Alternative and Natural Therapy  agreement or observer variation or intra-examiner or intraex-
Index System), CINAHL (Cumulative Index to Nursing and aminer or interexaminer or inter-examiner or intraobserver or

. . . .. intra-observer or inter-observer or interobserver or intra-rater or
Allied Health Literature), Web of Science, EMBase, BiosiS intrarater or interrater or inter-rater).
Previews, OCLC (Online Computer Library Center, Inc.) o ) )
FirstSearch, Digital Dissertation, Osteopathic database e also simplred the search template by using major
PEDro (Physiotherapy Evidence Database), Cochrane KRY terms such as palpation, palpatory, or manual exam to
brary, ICL (Index to Chiropractic Literature), and MD Con-P€rform separate searches for OCLC FirstSearch, Digital
sult. The scope and content of each database are descriBisgertation, and PEDro.
in Appendix 1.

AMED (Allied and Complementary Medicine DatabaseApmymg Inclusion/Exclusion Criteria
is one of the gnique biinographic CAM databgses coveringA committee of experts developed inclusion/exclusion
Slr? l"_ﬁm?'s in CAM, physmtherapy, occupatlpna_l th_erap}ériteria based on the review question and relying on previ-
rehabilitation, and podiatry, but our Rifated institution ous criteria developed by the Cochrane Group and in other

libraries did not have subscription access at the ltime Westematic reviews. Appendix 2 provides the Study Selec-
conducted the search. Therefore, AMED was not mcludc—a n Form, which incorporated the inclusion/exclusion cri-

in this study. teria.

Once the databases were ideetl, the search template
was modpbed to optimize and enhance the search outcome
of other databases. For example, certain databases Agifional Searches
search platforms allowed the usekifers to apply limitsto  After completing the online searches, the committee de-
further réone the search template. Limits for the searctived a plan to retrieve literature not ideptid through
template included human studies, publication in all lamnline searches. This included gleaning references that were
guages, and publication dates between 1966 and 2001. Wited in selected studies from the preliminary screening of
used OVID to search MANTIS, CINAHL, and Cochraneonline search results, consulting experts in thdds of
and appliedAll Fields (.af.YOto the search terms. In addi-chiropractic and osteopathic medicine, contacting authors of
tion, some search platforms could not directly handle oetigible conference abstracts, and manually searching 3
search template. Either the expansions were too largespechbc journals. The journals werdanuelle Medizin
set-based searching was not available. We tpedlithe American Academy of Osteopathy Yearbokmerly Year
search template, as shown below, for databases such as Bk, Academy of Applied Osteopgtgnd theAAO Jour-
Consult, Web of Science, EMBase, and Biosis Previewsnal.






of Osteopathy Yearboaknd theAAO Journal In all, we tivity (10% and 18%, respectively) and low precision (38%
identibed 11 studies from additional searches. and 37%, respectively).

Overall Results Cost of Online Searches

The search results of online databases and additionallhe cost of the databases used for conducting the search
searches together idelntid 60 unique studies relevant to théanged from free-of-charge for PubMed to $43,000 per year
reliability of spinal palpation, which were included in thefor a single network subscription for EMBase. If institu-

systematic review. tional subscriptions are not available for a sjpreaiatabase
needed for the search, both OVID and Dialog offer the
Sensitivity and Precision @Dnline Pay-as-You-@0service. Connect time and cost per

With the 60 studies, we went back to the databases tifgil record are available from both vendaxseb sites. For
were available to us and veed how many of these go instance, OVID MANTIS connect time is $45 per hour and

citations were actually indexed in each respective database.
This endeavor provided information about the sensitivity
and precision of searching online databases.

The sensitivity of a search refers to the number of rele-
vant studies identied by the search template from a sjireci
database (eg, PubMed 19), divided by the total number of
known relevant articles idefed by all searches (eg, 60
articles). For instance, the sensitivity of PubMed is calcu-
lated as 19/60 (32%; Table 3, column 1).

The precision of a search refers to the number of relevant
studies idented by the search template from a syreci
database (eg, PubMed 19) divided by the total number of
relevant studies iderited by all searches that were actually
indexed in this database but missed by the search template
(eg, PubMed 36). For instance, the precision of PubMed
is calculated as 19/36 (53%; Table 3, column 2).

Using author and title word search, we idéetil the
number of citations our search template had missed in each
database. The results in Table 3 indicate that the sensitivity
and precision in this study did not necessarily correlate. For
instance, Biosis Previews and Cochrane had a low sensitiv-
ity (8.3%) but a high precision (63% and 71%, respective-
ly). Compared to the other online databases shown in Table
3, MANTIS demonstrated a high sensitivity (58%) and
precision (83%). ICL and Web of Science had low sensi-
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as default, did not demonstrate the highest sensitivity afl the selected databases that we idesdi in the study,
relevant studies for this review. The highest sensitivitgspecially if one does not have access to some of the
(58%) and precision (83%) were obtained through MANexpensive databases (eg, EMBase, Biosis Previews, Web of
TIS, since MANTIS specializes in osteopathic medicin&cience, and MD Consult). However, multiple search strat-
allopathic medicine, chiropractic, and physical therapggies should be utilized to retrieve the maximum number of
which is the focus area of our systematic review. citations. In our study, we discovered that our search tem-
While using PubMed to develop our search templagdate had missed a sigmiant number of relevant studies
seemed to produce a cost-effective outcome, it did credtem each selected database (eg, PubMed missed 17 rele-
difbculty implementing that search template in other serant studies).
lected databases. A prdeleed search template for aspeci  Although our study demonstrated that it is important to
database and platform frequently does not work well withearch subject-spéxi databases to ensure adequate cover-
another database or platform due to the lack of standardizage of a given CAM subject, one might not have access to
commands and functions from one database to another. Eom particular, some databases are so specialized that many
example, the unique features of automatic mapping amtitutions or academic libraries do not have enough inter-
exploding MeSH terms in PubMed are not available in angst to justify a subscription. For example, since the Univer-
other selected database that we evaluated in our studigy of California Irvine has neither a chiropractic nor os-
Therefore, multiple search strategies and expansion of kieyppathic medical school, subscribing to MANTIS or
terms should be used in databases other than PubMed. AMED is a lower priority. For this study, we accessed
The selection of 13 databases in varied platforms cdANTIS through the research collaboration with the South-
create a problem for researchers and librarians who migdrh California University of Health Sciences. Furthermore,
not be familiar with all these databases and take advantdg@M research is a relatively new area of investigation in
of all available features from each database, thereby affestany academic institutions, making CAM databases and
ing the search results (eg, OVID CINAHL). The originakollections a low priority for funding.
search without qualifying the search terms wiXl Fields, In addition, some databases are so expensive that many
.afOretrieved only 19 citations. Repeating the search tostitutions or academic libraries simply cannot afford a
qualify all search terms witaf.Oresulted in 232 citations, subscription. The annual subscription fee for a single-user-
with 7 studies that were either missed or not indexed metwork access to EMBase is over $43,000. Although one
other selected databases. In addition, previous studies fowat subscribe to the onli@®ay-as-You-G6through either
that conducting the same search with the same database (@gID or Dialog, the fee is based on connect time and per
searching MANTIS through OVID versus Healthindex) butitation (eg, OVID charges $129 per hour connect time and
different platforms yielded different resufts. $1.90 per record to access EMBase). For this study, the
Several factors contributed to lower sensitivity and pre&eEMBase search could easily cost up to $200. At the time of
cision in search outcomes of our study: the accuracy tifis research, we were able to access EMBase through the
indexing, the comprehensiveness of a search strategy, @edifornia Digital Library trial contract with SciDirect. Un-
strength and weakness of a database search engine/platfdamunately, the trial ended before we completed the analysis
and the subject coverage on a particular topic. Similarly, a$ our study, and it was too costly for us to evaluate the
previous studies pointed out, incompleteness or errors precision.
citation indexing or misused keywords by authors may Further studies should be done to evaluate the cost anal-
result in citations not being retrievable despite the use ofyais of online databases for searching CAM literature. For
good search stratedy:*"-??In our study, most user-friendly instance, our study has shown that most databases yielded a
web-based search engine/platforms could not handle a cdnigh number of irrelevant citations that are quite costly to
plex search template as the one we used. For these reasobigin through the onlin€Pay-as-You-G@service.
the overall online search of some databases resulted in a lovilo save time and money, it is important to clarify the
sensitivity and precision. For example, Web of Science, opeirpose and overall goal of a literature search. For instance,
of the major health and life sciences commercial databasasglinician or practitioner might want to access evidence-
resulted in a low sensitivity (18%) and a low precisiobased CAM literature through PubMed to obtain the safety
(37%). On the other hand, Biosis Previews provided a mualmd ebcacy of CAM modalities. At the same time, if a
lower sensitivity (8.3%) and a high precision (63%), whiclsubject-spetic specialized CAM database is available, cli-
might be due to the limited scope in subject coverage. Thugcians and practitioners should consider searching that
all the constraints mentioned above contributed to retrievd@tabase for completeness. For example, MANTIS compre-
results in this study (ie, indexing, search strategy, platformensively indexes 140 specialized journal titles, while
and subject coverage problems). PubMed only covers about 22 of these titfés.
Our results showed that 35 of the 60 relevant studiesOn the other hand, librarians and researchers conducting
(58%) from all searches were repeatedly indexed in 3 systematic reviews want to capture every study in the area
more databases. This suggests it is not necessary to seafctheir review. Our study found 18% of the 60 relevant



studies by using other search methods, like screening for-6. A great number of CAM studies were available only in

eign publications, gleaning references of the relevant aréibstract format. Full studies had not been published.

cles, and contacting content experts. Thus, we support theOur study cotrrmed an extended observation made by

Cochrane recommendation to glean references from sthers recently. Researchers and librarians conducting a

lected studies and manually search specialized journals.systematic review in a particular area of CAM shotiwt

develop the search strategy using PubMed and then adapt

_ the PubMed search approach to their subject-$pespe-

Study Limitations s .

L _ cialized databases. Researchers have to be aware that biases

Our study had several limitations that might have affecte

; LI : n be introduced on platforms that they use.
the total number of relevant studies being included in tth b y

search template. Selected databases were not all availablhetalth care institutions and providers are increasing their
Us or too eg enéive o0 use §Rices in the areas of CAM to meet public demands, an
P ' ever-growing number of subject-spkcibibliographic da-

e Jbases ae becomig avalable witin #sd of CAM.
9 P 9 ibraries and research centers miastl funding to increase

ent platforms and search strategies W'thm the same daa%'cess to specialized databases for CAM if institutional
base. However, cost would be a constraint.

o ) riorities focus on this growing area of medicine.
We limited the expansion of related key terms (eg, as- |, . _ . s .
. . . It is important to use additional search methods (gleaning
sessment, soft tissue, motion test, etc.) to avoid a lar

. A " FTerence lists, contacting experts in tedd, and searchin
number of irrelevant citations. The initial search ofPubMegE g exp 9

. i : anually) to conduct systematic reviews. While this en-
with the expansion of related key terms retrieved almost 9 Qavor is time consuming and costly, it adds sigantly to
citations and fewer than 10% of these were relevant. On the ST, T shgantly

) : : ne completeness of a systematic review.
other hand, we might have missed articles about the reli-
ability of palpation in general that could have been relevant

to our study. The reason is that articles about the reliabililfEFERENCES

of palpation for all areas of the body will not include a termq_ Eisenberg DM, Davis RB, Ettner SL, Appel S, Wilkey S, Van
like spineunless a sigicant part of that study spdwially Rompay M, et al. Trends in alternative medicine use in the
addressed the spine. For comparison, further evaluations of United States, 1990-1997: results of a follow-up national

web-based search interface with few constraint terms should Survey: JAMA 1998;280:1569-75.
2. Astin JA, Marie A, Pelletier KR, Hansen E, Haskell WL. A

be tested. review of the incorporation of complementary and alternative
medicine by mainstream physicians. Arch Intern Med 1998;
158:2303-10.

ConcLusion 3. Chez RA, Jonas WB, Crawford C. A survey of medical

In summary, we found that conducting a comprehensive student&opinions about complementary and alternative med-

. - . - icine. Am J Obstet Gynecol 2001;185:754-7.
rsee:stgzs(')f CAM evidence is challenging for the following 4. Wetzel MS, Eisenberg DM, Kaptchuk TJ. Courses involving

) . complementary and alternative medicine at US medical
1. Some user-friendly web-based search interfaces cannot schools. JAMA 1998:280:784-7.

handle complex search strategies. 5. Pelletier KR, Astin JA. Integration and reimbursement of
2. Search platforms from various databases are not stan- complementary and alternative medicine by managed care and

; o } insurance providers: 2000 update and cohort analysis. Altern
dardized and some do not have the capabilitirie-tune a Ther Health Med 2002:8:38-44 [passim].
specbc search.

] ] 6. Bronfort G. Spinal manipulation: current state of research and
3. A substantial amount of CAM literature has been iis indications. Neurol Clin 1999:17:91-111.

published in languages other than English, and budget cofi- Van Tulder MW, Koes BW, Bouter LM. Conservative vativeby m2Av
straints might not allow for translation expenses. While this

was not an issue in our study (only 2 relevant studies were

found in a foreign language), searches on other topics are

likely to identify studies published in foreign journals.

4. Many online databases provide inadequate indexing
and categorization of CAM publications.

5. CAM on PubMed only covers a relatively small seg-
ment of CAM literature, making access to a specialized
database very important. However, access is frequently ex-
pensive.
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12.

Allais G, Voghera D, De Lorenzo C, Mana O, Benedetto C.
Access to databases in complementary medicine. J Altern
Complement Med 2000;6:265-74.

National Center for Complementary and Alternative Medi-
cine. NIH launches CAM on PubMé&ba comprehensive
source of complementary and alternative medicine informa-
tion on the internet. Bethesda (MD): National Center for
Complementary and Alternative Medicine (NCCAM); 2001.



of North Texas Health Sciences Center where the database
is under construction.

OCLC FirstSearch is an index of papers presented at
international conferences, symposia, meetings, expositions,
workshops, and congresses produced by the Online Com-
puter Library Center, Inc. (http://www.oclc.org/home/). The
index covers a wide variety of disciplines from 1993 to the
present. It also incorporates published information received
from the British Library Document Supply Center.

Digital Dissertation indexes more than 1.6 million doc-
toral dissertations and mas®@itheses covering over 1000
graduate schools and universities.

Cochrane Database of Systematic Reviews (CDSR) is a
fee-based Evidence-Based Medicine (EBM) database
(http://www.cochranelibrary.com/clibhome/clib.htm). It in-
cludes full text of regularly updated systematic reviews.
Abstracts of Cochrane reviews are performed by the Co-
chrane Centers and are available free of charge.

PEDro (Physiotherapy Evidence Database) is a free web-
based database (http://ptwww.cchs.usyd.edu.au/pedro/). It
provides bibliographic details and abstracts of randomized
controlled trials and systematic reviews in physiotherapy.

Appendix 2

STUDY SELECTION FORM
UID:
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