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A bibliometric study of the trend in
articles related to epidemiology pub-
lished in occupational health journals

Editor-Takahashi and colleagues' reported
an increase in epidemiological papers pub-
lished between 1980 and 1993 in occupa-

tional health journals. They wonder whether
this trend can be attributed to a true
increase in the field of epidemiology or may

reflect a better practice of indexing. One
aspect of the problem relates to the sensitivi-
ty of the epidemiology descriptor in a given
bibliographic database among "true" epi-
demiological papers. Qualification by epi-
demiologists of their own work as

epidemiology may be one way to define such
papers.

We performed a pilot study on the publi-
cations of three epidemiologists (47-52
years of age) from our department who were

asked to assess the epidemiological character
(yes or no) of all their 224 journal papers

published from 1973 to 1995. These authors
were chosen because they worked in con-

trasting fields of epidemiology (epidemiolo-
gy in adolescent health, mostly descriptive;
respiratory epidemiology (FK), mostly aetio-
logical, and for the third, one third of the
publications related to biostatistics and two
thirds to toxicological epidemiology). For
the papers retrieved in either MEDLINE or
EMBASE2 databases, the proportion of papers

containing epidemiology as a descriptor
(major or not) or as a subheading (in GRIPS
language epidemiol?/CT) was assessed. For
papers without the epidemiology descriptor,
the proportion of papers with descriptors
potentially associated with epidemiology was

also estimated. Descriptors or subheadings
considered were: follow up studies; longitu-
dinal studies; cross sectional studies; sensi-
tivity and specificity, statistics; morbidity;
mortality; risk factors; odds ratios; and
prevalence.

According to the authors, 96% of their
papers were considered to be related to epi-
demiology. Overall, 120 papers (54%) were

indexed by MEDLINE, 68% in either data-
base. Among those indexed in MEDLINE,
37% included epidemiology and the propor-

tion rose to 54% when the other descriptors
and subheadings were considered. Twenty
per cent (21% when considering the papers

considered as epidemiology by the authors)
were retrieved by epidemiology in MEDLINE
and 40% (41% respectively) when consider-
ing both databases and either epidemiology
or associated terms as descriptors or sub-
headings.

Descriptive epidemiology papers were

indexed with epidemiology at least twice as

often in MEDLINE as were other types of epi-
demiology papers (table). When other terms
associated with epidemiology were consid-
ered the proportion of selected articles
increased, particularly for the biostatistics
and toxicological epidemiology. Indexing
practices between the two databases were

studied in the subsample of 96 papers which
figured in both. Whereas two thirds of the
papers authored by someone working pri-
marily in descriptive epidemiology were

indexed with the descriptor or subheading
epidemiology in MEDLINE, only one third
had such a descriptor or subheading in
EMBASE. There were less differences in the
descriptors or subheadings according to the
type of epidemiology in EMBASE than in
MEDLINE and similar proportions of papers
with either epidemiology or associated terms
as descriptors or subheadings were found for
the three types of papers.

Takahashi and colleagues acknowledged
the problem of time related trends in index-
ing practices to explain the increase in epi-
demiological papers in the field of
occupational health. Our results suggest that
the proportion of papers related to epidemi-
ology may be underestimated when consid-
ering the epidemiology descriptor or

subheading in MEDLINE. Considering associ-
ated terms and simultaneous use of another
database may considerably increase the
number of relevant papers. Changes in
indexing practices are both a reflection and a

consequence of the evolution of research.
Bibliographic databases may not be inde-
pendent of the indexing practices or appro-

priate to follow the rapid changes in science.
It remains to be established whether new

bibliographic methods including full text

Indexing of epidemiology papers in MEDLINE and EMBASE

Biostatistics
and

Descriptive Aetiological toxicological
epidemiology epidemiology epidemiology

Total number of papers 100 76 48
Author's opinion, epidemiology 97 71 46
Present in MEDLINE: 30 57 33

With epidemiology D/SH 21 19 4
With epidemiology or associated D/SH 26 28 11

Present in EMBASE: 44 54 30
With epidemiology D/SH 14 20 3
With epidemiology or associated D/SH 17 30 10

Present in MEDLINE and EMBASE: 22 48 26
Author's opinion, epidemiology 21 44 25
MEDLINE, epidemiology D/SH 14 18 3
MEDLINE, epidemiology or

associated D/SH 19 26 9
EMBASE, epidemiology D/SH 6 16 2
EMBASE, epidemiology or

associated D/SH 8 26 9

D/SH = descriptor or subheading.

databases could have a useful ratio of
increased sensitivity versus cost and noise.
Traditional epidemiology relates more to
descriptive studies on prevalences on large
representative samples than to studies that
include biological markers in an epidemio-
logical context. Although numbers were

small, there was some indication from our

data that a more recently developed type of
epidemiology is underindexed in biblio-
graphic bases, which could in turn disqualify
epidemiology as a discipline that incorpo-
rates biology or genetics. The epidemiology
of occupational and environmental cancer

may be one particular field to study because
of the development of so called molecular
epidemiology. Similar studies conducted
with an appropriate sample of epidemiolo-
gists would be useful to test such hypothe-
ses.

We are grateful to M Choquet (epidemiology on
adolescent health) and T Moreau (biostatistics and
toxicological epidemiology) for allowing us access
to their bibliographic list.
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Author's reply-the proposal by Sizaret and
Kauffmann to define epidemiological articles
based on "self qualification" by the authors
adds a different perspective from ours in
conducting bibliometric evaluation. The
basic use of articles indexed by descriptors
related to epidemiology as the numerator is
common to their and our methods, while the
basic difference between the two methods
lies in the denominator-that is, their use of
self qualified epidemiology articles, versus,
our use of all articles with and without such
descriptors. Combined as a fraction, the
respective indices serve different purposes.

Their method compares the count based
on the use of a literature database (numera-
tor) to a subjective gold standard (denomi-
nator), and by doing so, compares numbers
derived under different criteria. Thus, as

correctly mentioned, their proportion is
deemed to indicate sensitivity. We concur

that, to the extent that the external standard
is valid and practicable, sensitivity can be
compared between different databases, and,
within the same database, between subfields
of epidemiology.
Our study had the purpose of assessing

the role assumed by epidemiology in the
entire occupational health literature and
warranted that all articles be assessed under
uniform criteria, to which the indexed
descriptors were applied. Thus our method
took the proportion of tagged articles over

tagged and untagged articles, and by doing
so, compared numbers derived under uni-
form criteria. Sensitivity may be low or high
depending on the potential external stan-
dard to be used. More importantly, the
method is justifiable because the indexed
descriptors are eventually used to retrieve
articles from the database, and also practica-
ble because an objective indexing rule is
applied to all articles within the database.
The difference between the two methods
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do not invalidate either but suggests that
each method should be used for different
purposes.
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The influence of retained mass (lung
burden) on the results ofintratracheal
tests

Editor-In a recent paper Yu and
Rappaport' presented the dose dependency
of clearance rate for different materials. We
discuss the problem of lung burden in intra-
tracheal tests based on these results.

Intratracheal tests have been used by sev-
eral investigators to evaluate the clearance of
fibres or dust from the lung. Recently this
kind of test has been used in the German
(BMBF) project "Persistenzuntersuchungen
von Mineralfasern in Vivo und in Vitro und
Entwicklung von Beurteilungskriterien fir
die Kanzerogene Potenz". The instilled
mass of fibres in the German investigation
was four times 0 5 mg (- 2 mg), and the first
sacrifice day was three days after the last
instillation (- 100% in the successive clear-
ing of the fibres). The biopersistence of dif-
ferent fibres is represented by the calculated
half times (T.) based on the clearance of the
number of World Health Organisation
(WHO) fibres, or the number of long fibres
(> 20 pm), or of fibre mass (calculated from
the number and size distribution of the
fibres in the lung).
The clearance of fibres is a combination

of the physical clearance (alveolar
macrophage mediated clearance and trans-

port through lymphatic channels), the disin-
tegration of fibres, and the dissolution of
fibres.2 It is influenced by several variables
such as diameter, length, and retained mass
or number of fibres.2 Increasing half times
with increasing lung burdens have been
found by several authors.3 4

In the initial period after instillation the
fibres are cleared from the upper airways
and the lung by several mechanisms, includ-
ing mucociliary clearance. As the evaluation
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represents the dose response for toner and the dotted line is the same dose response adjustedfor the
differences in density between fibre glass and toner

of the biopersistence of the fibres, expressed
by the half time, should only represent the
clearance from the lung, the clearance of
fibres in the initial period is not thought to
be relevant. The half time of the fibres is
therefore calculated on the basis of the
retained number of fibres or fibre mass (lung
burden) after an initial period of two to
three days after the last instillation.
The table shows that there are substantial

differences between instilled dose (mg) and
retained mass (mg). When the half time val-
ues are stated as the results of the tests, the
influence of the different lung burdens is
rarely discussed or taken into consideration.
This may give misleading results about the
relative ranking of the biopersistence of the
different fibre types.
The influence of retained mass (m,) of a

nearly inert material (toner) was investigated
by Muhle et al.5 (The same material with
low solubility has later been used together
with fibres to lower the macrophage mediat-
ed clearance." Muhle et al found that the
retardation of clearance is detectable at lung
burdens > 0-5 mg.3) Based on the investiga-
tion of Muhle et all Yu and Rappaport'

found that the correlation between half time
and the retained mass for this inert material
can be expressed as:

T. = 77-8 + 80-3 * m,
There is experimental evidence that the

particle volume is the critical variable for the
clearance function.6 The density of toner is
1 2 g/cm3 and of fibres about 2-6 g/cm3.
Taking into account the differences in densi-
ty the equation for inert non-soluble fibre
material should be expressed as:

Tf, = 77-8 + 174-0 * m,
In the figure the half time of WHO fibres

for a large range of different man made vit-
reous fibres are plotted against the retained
mass. The solid line represents the
macrophage mediated clearance of the inert
toner material already mentioned and the
dotted line could represent inert non-soluble
fibre material. It seems reasonable to evalu-
ate the clearance of fibres from the lung rela-
tive to the clearance of an inert material at a
similar lung burden, to answer the question:
How much faster is a given fibre type
cleared from the lung compared with a
material with only macrophage mediated
clearance? The table shows the instilled

Compilation of resultsfrom different intra-tracheal tests and the calculated T. value relative to toner and relative to an inert non-soluble fibre material

Retained Half time relative to
Instilled dose Lung burden instilled Halftime Half time relative to non-soluble

Fibre name Reference mg mg % WHO (days) toner* fibre material

RCF 1 9 1 x 2-00 1-700 85 343 1-60 0-92
RCF 1 11 2 x 0-25 0-643 129 138 1-07 0-73
MMVF 21 12 1 x 2-00 1-689 84 326 1-53 0-88
M-E 9 1 x 2-00 1-731 87 218 1 01 0-58
MMVF 11 9 1 x 2-00 2-051 103 199 0-82 0-46
TL 9 1 x 2-00 1-981 99 188 0-79 0-45
M-Stein 9 1 x 1 00 1-036 104 116 0-73 0-46
M-Schlacke 9 1 x 100 0-908 91 81 0-54 0-34
M-753 9 1 x 0 10 0-078 78 45 0 54 0-49HT-3 12 1 x 2-00 1-929 96 110 0 47 0-27Z-wolle 10 4 x 0-50 1-311 66 82 0 45 0-27
O(K40) 10 4 x 0-50 0-173 9 28 0-31 0-26B-01 9 1 x 0-35 0-088 25 32 0-38 0-34B-01 11 1 x 0-25 0-059 12 20 0-24 0-23M (K40) 10 4 x 0-50 0-147 7 24 0-27 0-23EXP3 12 1 x 2-00 0-522 26 32 0-27 0.19C 10 4 x 0-50 0-400 20 29 0-26 0-20HT-7 10 4 x 0-50 2-227 111 64 0-25 0-14X-607 9 1 x 2-00 1-581 79 46 0-22 0-13

*The half time relative to toner is calculated as: T.(WHO fibres) over T. (toner).
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