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Objective: The research analyzes usage of a major
biomedical library’s pre-1993 print journal collection.

Methodology: In July 2003, in preparation for a
renovation and expansion project, the Biomedical
Library at the University of California, San Diego,
moved all of its pre-1993 journal volumes off-site,
with the exception of twenty-two heavily used titles.
Patrons wishing to consult one of these stored
volumes could request that it be delivered to the
library for their use. In the spring of 2006, an
analysis was made of these requests.

Results: By July of 2006, 79,827 journal volumes

published in 1992 or earlier had been requested from
storage. The number of requests received declined
with age of publication. The usage distribution
exhibited a “long tail”’: 50% of the 79,827 requests
were for journal volumes published before 1986. The
availability of electronic access dramatically reduced
the chance that corresponding print journal volumes
would be requested.

Conclusions: The older biomedical print journal
literature appears to be of continued value to the
biomedical research community. When electronic
access was provided to the older literature, demand
for older print volumes declined dramatically.

Highlights

® Analysis of requests for stored biomedical journal vol-
umes published prior to 1993 indicates that older bio-
medical journal literature receives substantial use: dur-
ing this 3-year study, there were nearly 80,000 requests
for journal volumes published in 1992 or earlier, with half
the requests for volumes published from 1986—1992
and 40% of the request for volumes published from
1970-1985. These results indicate that retaining older
print volumes, or providing easy access to the older lit-
erature through electronic journals or other means, will
likely be required to meet user information needs.

® Use of older journal volumes varies by title and by
user population, and a small number of journal titles
were responsible for most of the use.

® Requests for older print biomedical journal titles
dropped significantly when electronic access became
available.

Implications

® Biomedical libraries should carefully consider impli-
cations of eliminating on-site access to older journal
literature for users and budgets.

® Removing access to older journal literature may result
in higher demand for interlibrary loan and document
delivery services.

® Biomedical libraries can safely substitute reliable
electronic access to older literature to meet ongoing
needs for this information, thereby creating space for
other purposes.

A supplemental appendix is available with the online version
of this journal.
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INTRODUCTION

Bibliometricians have long studied the decline in the
use of scientific literature with age, also known as ob-
solescence, in hopes that their studies would shed light
on the reasons for any decay in the utility of infor-
mation and, thus, on the nature of scholarly commu-
nication itself. These studies suggest that use of sci-
entific literature, in general and medical literature, in
particular, declines rapidly with time [1, 2]. Informa-
tion scientists have hypothesized that this decline re-
flects two distinct stages in the use of the journal lit-
erature. In the first stage, which occurs in the first few
years after publication, readers scan the recent litera-
ture to stay up to date on general trends and to main-
tain proficiency in their fields of interest. The need to
frequently peruse current literature, sometimes re-
ferred to as the “immediacy effect” [2], is likely re-
sponsible for the extremely heavy use of newer mate-
rial reported in the above-referenced studies. In later
years, journals are consulted largely by readers look-
ing up citations found in other articles or identified
when searching indexing and abstracting services such
as PubMed or search engines like Google Scholar. The
high levels of usage generated in early years by cur-
rent awareness needs declines to a much lower, but
possibly steady, pattern of consultation. Because of the
immediacy effect, only a relatively few years of any
journal may account for most of its use.

One important consideration for librarians is that
most bibliometric studies that find a rapid decline in
the use of the literature a few years after publication
do not study actual journal usage. Instead, they doc-
ument declines in citation frequency over time and as-
sume that this decline reflects an actual decline in use
of the literature. This distinction is particularly impor-
tant for libraries considering whether to retain older
literature in their collections. Line notes, “It is not
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known how useful references and citations may be as
indicators of use probability, nor how usage patterns
differ between libraries whether of the same or differ-
ent types” [3].

For medical librarians, an important exception to
Line’s statement can be found in the work of Tsay, who
reported that the “mean use half-life,”” or the average
time needed for a publication in her collection to ex-
perience half of its lifetime of use, was 3.43 years after
publication [4]. In a subsequent study, Tsay [5] report-
ed a statistically significant correlation between actual
usage and impact factor. Sullivan et al. not only found
a similar mean use half-life when tabulating usage
over a ten-year period for Stanford’s journal collection,
but also verified that the rapid decline in usage of the
literature with time is not just a function of the size of
the journal literature [6]. Even accounting for the fact
that less material was published in earlier years, Sul-
livan found that use of the medical literature declines
rapidly with age. Recently, Kaplan et al. analyzed in-
terlibrary loan and citation data and found support in
both types of data for Tsay’s and Sulivan’s conclusions
from decades earlier, concluding that “retention of ret-
rospective journals of greater than fifteen years of age
may not be necessary in most health sciences libraries”
[7].

Unfortunately, for those seeking clear direction on
this issue, somewhat contradictory information comes
from a very recent study of actual usage [8]. In 2002,
the University of North Carolina (UNC) at Chapel Hill
stored material published prior to 1992 off-site in prep-
aration for a major construction project. While the re-
searchers did not calculate a mean use half-life for
stored material, they found unexpectedly high use of
the older literature: 50% of all requests received were
for materials published between 1980 and 1989 [8].
The UNC experience suggests that the older biomedi-
cal literature may have more interest than commonly
thought. Given the irreversible nature of the weeding
process (once older volumes are removed, it is usually
impractical to replace them), more information on ac-
tual use of the older journal literature would help li-
braries making decisions related to weeding and stor-
ing their journal collections.

SETTING

The University of California, San Diego (UCSD), Bio-
medical Library supports a user population of nearly
6,000 faculty and students involved in the teaching,
research, and patient care programs of the UCSD
School of Medicine, the Skaggs School of Pharmacy
and Pharmaceutical Sciences, the Division of Biologi-
cal Sciences, and UCSD’s two teaching hospitals. At
the time of this study, UCSD was ranked fifth in the
nation and first in the University of California system
in federal research and development funding, and,
among medical schools, the UCSD School of Medicine
ranked first in federal research funding per faculty
member [9]. The library is also open to the public, and,
as the only biomedical research library in San Diego
and Imperial County, it is heavily used by area doctors
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and researchers. In addition, because biology is the
single largest subject major on campus, undergradu-
ates are also frequent users of the library and its col-
lections.

The UCSD Biomedical Library’s collections are
heavily used. In 1999/2000, the library re-shelved
close to 500,000 items each year and recorded a gate
count of over 300,000. By 2003, when this study com-
menced, yearly on-site usage of the collection had de-
clined to 230,000 re-shelvings and the gate count to
240,000. This decline was thought to be in response to
the acquisition of large numbers of electronic journals.
Electronic journals from large publishers—such as El-
sevier, Wiley, Blackwell, and Springer—were now gen-
erally available online, beginning with articles pub-
lished in 1996. Electronic journals from other publish-
ers provided online access, in most cases, beginning
with volumes published in 2000 or later. During the 3-
year period of this study, however, the library licensed
numerous additional backfiles. Extensive backfiles
from Elsevier were added in the fall of 2004. In 2005,
backfiles from Wiley and Springer also became avail-
able, and older content from multiple other publishers
was added during 2006.

STORAGE PROJECT

In July 2003, in preparation for a major renovation and
addition project that severely limited the amount of
on-site available shelving space, the library moved
60,000 journal volumes from the on-site collection to
the library’s off-site storage facility, the Annex. These
60,000 volumes included all journal volumes published
from 1965 to 1992, except for 22 heavily used titles
(Appendix online), as well as recent (1993-) volumes
from selected publishers whom the library believed
would continue to provide stable electronic access.
These 60,000 volumes joined 44,000 pre-1965 journal
volumes already stored at the Annex. Altogether, these
104,000 journal volumes represented 2,282 journal ti-
tles.

Faculty, staff, students, and the general public could
request any of these journal volumes using an online
request form. To assist in identifying the requested
material, the title, publication year, call number of the
item, and affiliation of the user were automatically
captured from the form and placed in a database.
From July 2003 until December 2004, the volumes re-
quested were delivered twice daily to the existing
UCSD Biomedical Library. In mid-December 2004, the
Biomedical Library moved its remaining on-site col-
lection and all staff and services to temporary quarters
in the main UCSD Library. From December 2004 until
the library reopened in August 2006, items located at
the Annex were delivered to that temporary facility.

In the spring of 2006, the information in the data-
base was analyzed to assist the library in determining
which of the stored volumes should be returned to the
on-site collection as well as to provide insight into use
of the older biomedical literature.
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Figure 1
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METHODOLOGY

The main source of information used for this analysis
was the database of requests for stored material re-
ceived between July 2003 and July 2006. Prior to ana-
lyzing the information in the database, significant nor-
malization and clean up of the raw data was per-
formed. Because all the data were entered by users,
the ways titles and call numbers were recorded varied
widely. Some of the normalization was done automat-
ically by running scripts over the data, but the vast
majority of the clean up was done by hand. Five var-
iables were selected for analysis from the normalized
data: the number of requests received, journal volume
publication dates of those requests, requested journal
titles, status of the requestor (affiliate or non-affiliate),
and availability of electronic access.

To support the database analysis, information was
also taken from:
1. Re-shelving counts: The library counts the number
of items re-shelved on-site each day. These data are
cumulated annually and quarterly for internal and ex-
ternal reports.
2. Catalog records and electronic licensing agree-
ments: The earliest date of online access available to
library users for any particular title is recorded in the
library’s online catalog record. Spreadsheets accom-
panying publishers licensing agreements also list jour-
nals with online access.
3. Shelf measurements: To assist in planning the move
of the collection from storage back into the new facil-
ity, the stored collection was measured in five-year in-
crements.
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Descriptive statistics (counts, etc.) were tabulated for
all data.

RESULTS
Number of requests

From July 2003 through July 2006, 90,839 requests
were made to have volumes brought from the Annex
to campus. Of the total number of requests over this
3-year period, 88,338 (97%) were for journal volumes.
The 2,501 (3%) remaining requests were for books. In
contrast, during this same time period, over 400,000
volumes, largely journal volumes published after 1992,
were re-shelved in the library’s on-site collection. Ad-
ditional recent articles were consulted in the library’s
electronic journal collection, but unfortunately, the vol-
ume of these consultations could not be quantified.

Use of the stored collection was not constant
throughout the life of the project. Figure 1 shows the
change in number of requests over the 3-year period.
The number of requests for items stored at the Annex
per quarter dropped by more than half over these 3
years, from over 10,000 in the fall quarter of 2003 to
less than 5,000 in the spring quarter of 2006. The de-
cline in requests for material located at the Annex mir-
rored a reduction in use of physical journal volumes
located on-site in the library as measured by re-shelv-
ing data. There were 46,417 volumes re-shelved on-site
in the summer of 2003, but only 21,485 volumes re-
shelved in the spring of 2006.

Journal usage by publication year

Figure 2 shows the distribution, by publication date,
of requests made from the stored collection. The graph
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Figure 2
Number of requests per publication year
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shows a small amount of use of volumes published
after 1992 and available in online format. The vast ma-
jority of the requests (79,827 of the 88,338 volumes
paged) was for journal volumes published prior to
1993, as would be expected because these volumes
constituted the majority of what was in storage. Use
of this material was heavy for the most recent years,
with half of the requests (39,914) for journals pub-
lished between 1992 and 1986. Requests then tapered
off gradually until, by the 1960s, use had dropped
substantially. Only 7,983 (10%) of all requests were for
journals published from 1969 and back to the turn of
the previous century.

Shelf measurement data were used to determine if
the observed decline in usage with time reflected a
real decline in interest in the literature or was simply
an artifact of changes in the volume of publication
overtime. Other things being equal, the larger the col-
lection in a given year, the more material from that
year will be requested [5]. Indeed, the number of inch-
es of stored material declined with age as would be
expected given the large growth in articles published
in recent years. However, the growth in articles over
time was not the only reason for the decline in re-
quests with age. The number of requests per inch also
declined with age, from a high of 1.19 requests per
inch for the early 1990s to 0.27 requests per inch
among the earliest years stored.

Journal usage by title

In the fall of 2003, volumes from 1,827 unique journal
titles were requested from storage. As noted above, the
number of requests made in each quarter declined by
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half over the course of the project. By contrast, the
number of unique journal titles requested declined by
only about a third to 1,254 in the spring of 2006. The
mean number of requests per title dropped from 5.7
to 3.3 over this period, and the median number of re-
quests dropped from 3 to 2 requests per title. The titles
were ranked according to the number of requests
made, with 1 being the rank of the most requested
title. The total number of requests submitted for the
top 100 requested journals was calculated, the total
made for the next 100 most requested journals was
calculated, the next 100, and so on (Figure 3). The 200
most requested titles, in both the fall of 2003 and the
spring of 2006, accounted for 50% of the Annex re-
quests. The 600 most requested titles accounted for
over 80% of the requests in both periods. In other
words, only a small number of titles accounted for half
the requests, and less than half the titles were respon-
sible for the overwhelming majority of requests. No-
tably, both these distributions exhibit an initial peak
of use followed by a long, flat decline. In the fall of
2003, the graph becomes flat at a rank of 1,000, and
the remaining 827 titles had 2 or fewer requests each.
In the spring of 2006, the drop was even earlier and
more severe: the last 1,100 titles requested were each
only requested a single time.

Table 1 lists the top 50 most requested titles over the
course of the study for all users. The relative popular-
ity of titles varied somewhat according to whether the
requestor was or was not a UCSD affiliate. Thirty-five
(70%) of the top titles requested by UCSD affiliates
were also among the top 50 most requested by non-
affiliates. Yet these 2 groups of users had distinct dif-
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Figure 3
Total number of requests by title rank

4,000

3,500

3,000

A
)
»
o \
S 2500
o =M~ Spring ‘06
o requests
w 2,000
o \ —A— Fall 03
- requests
L 4500 2 A
£ \
> 1,000 A
500 = - i
= A——,
.\.\._-\ A\A\A_A
L L L | - -
0 T T T T T T T T T T
o o o o o o o o o o
RN N R N A R N Y
S S S o S S S S N N N
N D) oS W S S R\ e & &S
Title rank

ferences. For example, Circulation Research, 35th in
terms of overall requests, was very popular among af-
filiates, ranking 18th in total number of requests, but
only 86th for non-affiliates. Conversely, Anesthesiology,
ranked 36th overall, ranked 16th among non-affiliates
but only 57th among affiliated users.

Effect of electronic access

To investigate the effect of the availability of electron-
ic access on the rate of requests, a more detailed anal-
ysis of the usage patterns of the 20 most requested
titles in the fall 2003 was made (Table 2). Eight of the
top 20 most requested journal titles in the fall of 2003
were no longer even among the top 100 most request-
ed titles by the spring of 2006. For 7 of these 8 titles,
online access to older journal volumes was estab-
lished in the intervening time period. The one excep-
tion was the European Journal of Biochemistry, which
ranked 19th in the fall of 2003 but only 449th in the
spring of 2006, even though no substantial backfile
was yet available.

DISCUSSION
Use of the older journal literature

The data reported here clearly documented a contin-
ued interest in the older biomedical literature. Usage
of journal literature more than 10 years old was far
less than that of more recently published print vol-
umes and would undoubtedly have been even further
dwarfed had recent electronic journal usage numbers
been available, but it was still substantial. Close to
80,000 requests for this material were received in a 3-
year period. Moreover, while usage of this older lit-
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erature continued to decline with age, the drop was
not abrupt. The data showed that materials were used
fairly frequently well into the second decade after pub-
lication, followed by a long and steady decline in use.
It is possible to think of the study presented here as
an analysis of literature usage after the period defined
by the “immediacy effect.”” The journal volumes stored
for this project were, in the vast majority of cases, at
least 10 years old at the time they were placed into
storage, and at least 13 years old when they were re-
moved. Any use of this literature for current awareness
or for maintaining proficiency in a field of research
was probably minimal. It seems reasonable to assume
that most of the requests occurred when individuals
were following up on citations they had found in other
articles or through search services like PubMed or
Google Scholar.

When usage of these stored materials is plotted over
time, it results in a graph with a “long-tail.” The
phrase, “The Long Tail” (as a proper noun with cap-
italized letters), was first coined by Anderson in a 2004
article in Wired magazine to describe the business and
economic models of companies such as Amazon.com
or Netflix [10]. Anderson argues that products that are
in low demand or have low sales volume can collec-
tively make up a market share that rivals or exceeds
the relatively few current bestsellers and blockbusters,
if the store or distribution channel is large enough. The
term is not new, having long been used in statistics to
refer to a feature of “power-law”” distributions, such
as the frequency with which different words are used
in English: a few common words are used a great deal,
and a long tail of increasingly obscure words are used
less often [11]. In these types of distributions, high in-
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Table 1
Top fifty most requested titles: summer 2003 to spring 2006
All
requests Title
1 Chemical and Pharmaceutical Bulletin
2 Analytical Biochemistry
3 Journal of Pharmaceutical Science
4 Methods in Enzymology
5 Biochemical and Biophysical Research Communications
6 American Journal of Psychiatry
7 Endocrinology
8 Annals of the New York Academy of Sciences
9 The Journal of Pharmacology and Experimental Therapeutics
10 Nucleic Acids Research
11 British Medical Journal
12 Journal of Physiology
13 Archives of General Psychiatry
14 European Journal of Biochemistry
15 Journal of Comparative Neurology
16 The Journal of Clinical Endocrinology and Metabolism
17 JAMA
18 Brain Research
19 Clinical Orthopaedics and Related Research
20 Annals of Internal Medicine
21 The New England Journal of Medicine
22 Archives of Biochemistry and Biophysics
23 Nature
24 The British Journal of Psychiatry
25 Cancer
26 Arthritis and Rheumatism
27 Spine
28 Journal of Antibiotics
29 Diabetes
30 American Journal of Obstetrics and Gynecology
31 Neurology
32 The American Review of Respiratory Disease
33 Radiology
34 American Journal of Epidemiology
35 Circulation Research: A Journal of the American Heart
Association
36 Anesthesiology
37 Psychopharmacology
38 The American Journal of Clinical Nutrition
39 Biophysical Journal
40 Clinical Pharmacology and Therapeutics
41 Gastroenterology
42 Pediatrics
43 The Journal of Infectious Diseases
44 Experimental Cell Research
45 Archives of Ophthalmology
46 The American Journal of Pathology
47 Archives of Internal Medicine
48 Developmental Biology
49 The Journal of Pediatrics
50 International Journal of Cancer

cidence at the beginning of a graph is followed by a
long tail of low frequency.

In the case of the request data analyzed here, the tail
is indeed long. The first 7 years, from 1993-1986, ac-
count for 50% of the usage. It takes 14 more years, back
to 1970, to account for the next 40% of usage. In other
words, the total usage under the tail of this distribu-
tion, from 1986-1970, is almost as great as the area
under the initial higher-use portion, from 1993-1986.
This is both good and bad news for librarians seeking
to make space in their facilities. On the one hand, med-
ical libraries can probably retain a relatively small
number of years of the older volumes of titles they
now have in their stacks and meet half the requests
they could expect for material from those titles. On the
other hand, to satisfy the remaining 50% of anticipated
requests for older articles from their on-site collection,
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libraries would have to retain twice as many addition-
al years.

The data reported here are in some respects very
similar to those reported by Kaplan et al. when they
looked at interlibrary loan requests in DOCLINE [7].
In both UCSD’s storage project and Kaplan's study of
interlibrary loans, somewhat more than two-thirds of
the requests for material published in the thirty-year
period 1960 to 1990 were for articles published be-
tween 1980 and 1989. Kaplan concluded that “reten-
tion of retrospective journals of greater than fifteen
years of age may not be necessary in most health sci-
ences libraries.” However, the conclusion here is some-
what different: though usage may drop significantly
with age, interest in the biomedical literature is still
substantial after the “immediacy effect” has been sat-
isfied. Looking at the long tail of the usage distribution
for the older literature, it is apparent that meeting all
requests for this material could require retention of
many, many years.

Individual libraries must decide if this use, far lower
than the use of recent material but still substantial,
justifies retaining older material in the collection. De-
termining which course to pursue will likely vary with
the mission of the library and the users it serves. For
some libraries, it may make sense to rely on interli-
brary loan and document delivery services to provide
access to the older journal literature. Others, with a
large research collection such as UCSD’s Biomedical
Library, may find that the cost of staff and fees asso-
ciated with interlibrary loan services for a large num-
ber of requests outweigh the benefits of recovering
shelf space by discarding older materials. Other factors
to consider when determining whether or not to retain
the older literature include the importance to users of
having immediate access to older materials and the
importance to the institution of assuring that users do
not go without this information because of the incon-
venience involved in obtaining it elsewhere.

Variation in use by title

Usage of individual titles in this study showed a sim-
ilar distribution to that found for use by publication
year. A relatively few titles accounted for the majority
of use. After that, the distribution exhibited a long tail,
with each remaining title at the end of the tail receiv-
ing only a single request over the study period. The
distribution of use by title, however, differed in one
important respect from the distribution of use by pub-
lication year. While it required close to 30 years” (back
to the mid-1970s) worth of journals to accommodate
80% of the requests for material from storage, relative-
ly few titles, 600 in the current study, accounted for
close to 80% of the requests from storage. These data
are encouraging to librarians who must, for whatever
reason, reduce the size of their on-site print journal
collection. Identifying the most heavily used titles
among the older literature for retention will likely sub-
stantially reduce the effect of removing materials from
the journal collection.

The data seem to indicate that the best way to iden-
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Table 2

Effect of electronic backfile availability on request rank from 2003 to 2006

Ranking by number of requests

Earliest volume and year available

Journal title Fall 2003 Spring 2006 online, as of June 2006
Analytical Biochemistry 1 2 v208-, 1993—
Nucleic Acids Research 2 101 vi—, 1974—
Brain Research 3 308 vi—, 1966—
Chemical and Pharmaceutical Bulletin 4 1 v52—, 2001—
Radiology B 308 v134—, 1980—
Journal of Physiology (London) 6 5 *v46—, 1913—
Methods in Enzymology 7 247 vi-—, 1955~
Journal of Pharmaceutical Sciences 8 3 v96—, 1997—
Journal of Bone and Joint Surgery,

American Volume 9 16 V78—, 1996—
Journal of Bacteriology 10 308 vi-, 1916—
American Journal of Psychiatry 11 5 v154—, 1997
Archives of General Psychiatry 12 36 v55—, 1998—
British Medical Journal 13 45 v30—, 1994—
JAMA 14 6 v280-, 1998—
Journal of Chromatography 15 52 v1-—, 1958—
Nature 16 156 v165-, 1950—
Biochemical and Biophysical Research

Communications 17 69 v190-, 1993-
American Review of Respiratory Diseases 18 59 v156—, 1997—-
European Journal of Biochemistry 19 449 v236—, 1997—-
Molecular Cell Biology 20 No requests vi—, 1981—

* Access to backfile started May 2006.

Journals ranking in the top 20 in fall 2003 that were no longer in the top 100 in spring 2006 are highlighted.

tify these titles and years is probably an actual usage
study. Earlier research reported that impact factor cor-
relates with usage [5]. Although statistically signifi-
cant, the correlation found was only in the neighbor-
hood of 0.35. This modest correlation is far from a one-
to-one match, accounting as it does for only 12% of the
variance. Certainly in this study, there was evidence
that other variables, in addition to impact factor, must
be considered to identify titles to remove from the col-
lection. Not only did the most requested titles vary
over time at UCSD, but they varied depending on
whether the requests came from affiliated or non-af-
filiated users. There was perhaps a core of materials
of widespread interest, but the research and clinical
interests of these two groups were not by any means
identical. If space limitations had required a decision
that favored one group over the other, the disadvan-
taged group would certainly have noticed. A decision
based solely on impact factor would not have pleased
either constituency.

Further evidence of the importance of local variables
on the use of older literature comes from comparing
UCSD’s results with those from the study at UNC. Of
the top twelve titles in the UNC 2002 storage project
[8], only JAMA appeared in the list of the top fifty
most requested titles over the course of the project at
UCSD. When UNC’s twelve most requested titles were
compared to UCSD’s most requested during only the
fall of 2003, when relatively few electronic backfiles
were available, there is slightly more overlap. At that
point, four of UNC’s top twelve were in UCSD’s top
tifty. However, none of the eight remaining UNC top
twelve titles appeared in the list of the top fifty re-
quested at UCSD. The degree of variation observed be-
tween UCSD affiliates and non-affiliates, and between
UCSD and UNC, suggests that each library will need
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to study its own usage patterns before identifying ti-
tles to remove from the older portion of its collections.

Electronic access

The study shows substantial support for the proposi-
tion that reliable access to electronic journal backfiles
provides an acceptable substitute for print access to
older journal literature. Although this study does not
definitively prove that the increase in electronic access
was responsible for the decline in use of print noted
during the three-year course of this project, the data
strongly indicate that this was the case. The more elec-
tronic content that was added, the less print was used,
whether that print was in the library’s on-site collec-
tion or stored in the Annex. As electronic backfiles of
particular titles became available, requests for print
volumes of those same titles dramatically declined.
Some requests were made for print volumes in storage
that were also available online. However, it is likely
that most of those requests were made by commercial
document delivery suppliers who were not permitted,
according to the library’s electronic journal licensing
agreements, to resell the online version of an article to
their customers. Otherwise, electronic journals seem to
be a promising alternative to retaining print volumes
on-site, and the data from this study may provide a
strong argument for funding the purchase of journal
backfiles to recover space in a health sciences library.

CONCLUSION
Although usage of older biomedical journal literature
declines with age as expected, significant usage of this

older journal literature remains. Because usage tapers
off gradually, removing all volumes more than fifteen
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or twenty years old to save space will likely deprive a
significant number of library users of immediate ac-
cess to information they would otherwise have used.
Libraries should carefully consider how they will con-
tinue to provide access to this older journal literature
if print access is eliminated.

Relatively few titles appear to account for the large
majority of use of the older literature. Therefore, in
situations in which libraries face pressure to reduce
the size of their physical collections, one approach is
to retain only those titles for which older volumes are
heavily used. Another approach is to invest in back-
files of electronic journals for heavily used older titles.
Unfortunately, the data from this study suggest that
different institutions and different user groups may
need different segments of the older literature. Selec-
tion of material for retention, or of electronic content
to replace print volumes, will likely require usage
studies and the knowledge of an experienced collec-
tion development librarian.
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