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believe that our selection methods were
valid.

Konzen remarks that our final model for
risk factors for chronic bronchitis is not age
adjusted. We did not expect that age would
be associated with chronic bronchitis after
accounting for pack-years and occupational
dust exposures. In fact, inclusion of age did
not improve the fit of this model (p > 0 90)
and changed the coefficients by less than
1%.
The remaining criticisms are related to

our assessment of fibreglass exposure and
the treatment of such exposure in the
analysis.

It seems from Konzen's comments, that
he does not fully understand our task based
exposure data. The criticism that ". . .the
questionnaire only obtained "average per-
centage times" spent in four broad areas of
sheet metal work-namely, shop work,
welding, job site installation, and ripout" is
incorrect. In fact, these broad data were
obtained on a questionnaire completed at
the earlier medical examinations. The pur-
pose of this study, done three to four years
later, was to interview workers regarding
their work histories. Participants were care-
fully queried regarding their percentage
time exposure to an extensive set of material
specific tasks. Most of these tasks involved
fibreglass materials (for example, fabricating
or installing fibreglass ductboard) or
asbestos materials (for example, cutting
transite pipe). There were also a few ques-
tions about exposure to welding tasks.
Using this material specific task based his-
tory, we believe that we obtained qualita-
tively valid data from study participants that
distinguished fibreglass from asbestos expo-
sures. As information on tasks was not
available in any historical records, we were
unable to validate the self reported work
histories.
The concern about recall bias is valid. If

recall bias had been present, however, we
would have expected to see an increased
risk of chronic bronchitis for all types of
fibreglass exposures, and not just for ripout
exposures.
Konzen expresses concern about the cor-

relations between exposures. As stated ear-
lier, our selection criteria were established
to obtain a range of asbestos and fibreglass
exposures among participants. We stated in
our paper that the correlation coefficient
relating total adjusted years of asbestos
exposure and total adjusted years of fibre-
glass exposure was 0-48. We did not detect
any problems with multicollinearity in our
regression analysis. The presence or
absence of high level fibreglass exposure
was not highly associated with total years of
either fibreglass or asbestos exposure.
Welding exposure was not correlated with
either fibreglass or asbestos exposure.
Our exposure model employed the

assignment of fibreglass related tasks into
"high," "medium," and "low" exposure
intensity groups. This was difficult because
there is little published industrial hygiene
data to describe fibreglass dust concentra-
tion associated with the tasks that sheet
metal workers have performed either
recently or historically. As described in the
appendix of our paper, we asked six know-
ledgeable industrial hygienists to indepen-
dently assign exposure intensity categories
for the tasks. Fibreglass ripout received five
"high" votes and one "medium" vote. No
other task received any "high" votes, except

indirect exposure to fibreglass ripout, which
received one "high" vote.
As adjusted years of low and medium

level fibreglass exposure were correlated
and not considered separately in the analy-
sis, the real issue of concern should be
whether fibreglass ripout entails higher
levels of exposure than the tasks that were
considered to involve low and medium level
exposures. The recent study by Jacobs et al I

referred to by Konzen details industrial
hygiene sampling results for a number of
manufacturing operations involving glass
wool insulation. One of these operations
was removal of pipe insulation and ceiling
boards. Whether measured as total fibres or
as respirable glass fibres, the exposure levels
during removal were about an order of
magnitude higher than fibre levels for three
other tasks about which we queried sheet
metal workers: fabrication of ductboard;
installation of ductboard; and fabrication of
lined ducts (heat seal and duct liner opera-
tors). Our industrial hygienist raters
assigned these three tasks to the "medium"
exposure group. Thus our exposure assign-
ments seem consistent with the results of
Jacob et al. I

A question still remains, though, regard-
ing fibre concentrations experienced during
actual job site demolition work, where
removal of ductboard, lined ducts, and
fibreglass insulation may at times create
much higher exposures. A recent report
published by Johns Hopkins University
researchers2 sampled fibreglass exposures to
sheet metal workers and other construction
workers under actual field conditions.
Unfortunately, they did not include demoli-
tion work among the tasks sampled.
Konzen points out that, in the regression

model for chronic bronchitis, years of
asbestos exposure was treated as a continu-
ous variable whereas- fibreglass exposure
was treated categorically, distinguishing
"high" exposure from lesser intensity expo-
sures. In developing the regression models,
duration of both asbestos and fibreglass
exposures (all levels) were modelled in four
category groups (none, low, intermediate,
and high duration). Also, for fibreglass, high
intensity exposure was tested for inclusion
as a yes or no variable (high and medium
level exposures to asbestos were too corre-
lated to permit this.) Results for asbestos
showed a monotonically increasing risk as
duration increased, so we employed the sta-
tistically efficient continuous variable in our
final model. For fibreglass, high intensity
exposure was a statistically significant pre-
dictor of chronic bronchitis, whereas risk
did not increase significantly with increasing
duration of all fibreglass exposure. We
would have liked to determine whether
duration of high intensity exposure was pre-
dictive of chronic bronchitis, but there was
insufficient spread in the data to employ
this analysis.
Twenty eight per cent of the workers in

the chronic bronchitis analysis had spent
time doing fibreglass ripout (the only "high
level" exposure). More than 80% of these
persons with high level exposure had one or
two adjusted years of high fibreglass expo-
sure, while the remainder had up to seven
adjusted years of exposure. Konzen com-
ments that such fleeting exposures could
not plausibly cause chronic bronchitis; in
so commenting, he may not realise that
.adjusted years of exposure takes into account
the average % time that a sheet metal

worker performed the task in question. One
adjusted year of exposure could result from
doing fibreglass ripout work one quarter of
the time for four years, 10% time over 10
years, or 2-5% (one hour a week) over a 40
year career. These are not fleeting exposures,
and in fact may represent regular perfor-
mance of tasks over a lifetime of sheet metal
work.
We are pleased to have had this opportu-

nity to respond to Konzen's criticisms. In
summary, we believe that our conclusion is
valid: in this study, high level exposure to
fibreglass was associated with a more than
doubled risk of chronic bronchitis. Given
the lack of appropriate industrial hygiene
data, our exposure model was based on rela-
tive, rather than absolute, exposure levels.
Our study cannot consider the question of
the concentration levels which engendered
this risk. This should be a priority for future
researchers.

1 Jacob TR, Hadley JG, Bender JR, Eastes W.
Airborne glass fiber concentrations during
manufacturing operations involving glass
wool insulation. Am Ind Hyg Assoc J 1993;
54:320-6.

2 Corn M, Lees PSJ, Breysse PN. Character-
ization of end-user exposures to commercial
insulation products. Johns Hopkins
University, Baltimore, MD: 1992. (Final
report for Thermal Insulation
Manufacturers Association.)

Prevalence odds ratio v prevalence
ratio

Sir,-Cross sectional studies are common in
occupational epidemiology, in particular for
studying exposure effects on non-fatal dis-
eases (for example, musculoskeletal disor-
ders). The effect measure used when
presenting results from a cross sectional
study is, in general, either the prevalence
odds ratio (POR) or the prevalence ratio
(PR). Lee and Chia (1993;50:861-2) have
discussed the relative merits of these two
effect measures.
Under certain stationarity assumptions

on the underlying population, the preva-
lence odds (PO) is the product of the
incidence rate (I) and the mean duration
of the illness under study (D): PO= I-D.'
Consequently, the prevalence odds ratio
and the prevalence ratio are given by:

and

POR -IDA
IBDB

PR =
IADA/(1+IADAj
IBDB/1 +IBDB)

where IA and DA denote the incidence and
mean duration, respectively, of a particular
illness in a subpopulation classified as A
(for example, A = subject to a certain expo-
sure), and IB and DB are the corresponding
measures in another subgroup of subjects
categorised as B.
The table illustrates how the usual effect

measures are related to each other under
necessary stationarity assumptions. In par-
ticular, note that the risk odds ratio (OR),
which is the effect measure used in a case-
control study with "cumulative incidence"
sampling,2 does not equal the POR. Also
note that the PR neither equals the relative
risk nor the incidence rate ratio.

Lee and Chia argued that the PR is
preferable to the POR, because the PR is
"easy to interpret and to communicate",
whereas the POR "lacks intelligibility". In

143
 on M

ay 23, 2023 by guest. P
rotected by copyright.

http://oem
.bm

j.com
/

O
ccup E

nviron M
ed: first published as 10.1136/oem

.51.2.143 on 1 F
ebruary 1994. D

ow
nloaded from

 

http://oem.bmj.com/


Correspondence

Table Comparison of relative risk (RR), risk odds ratio (OR), incidence rate ratio (IRR),
prevalence odds ratio (POR) and prevalence ratio (PR). An index (A or B) refers to a specific
subpapulation. The hypothetical populations are assumed tofidfll necessary stationary assumptions.

DA*= DB1= I DA=-D, = 4 DA=4;DB-=

RA* RBt RR OR IRR POR PR POR PR POR PR

0-60 0-50 1-20 1-50 1-32 1-32 1-17 1-32 1-07 5-29 1-92
0-60 0-30 2-00 3-50 2-57 2-57 1-82 2-57 1-34 10-3 2-99
0-60 0-10 6-00 13 5 8-70 8-70 5-02 8-70 2-65 34-8 8-24
0-40 0-10 4-00 6-00 4-85 4-85 3-55 4-85 2-26 19-4 7-04
0-20 0-10 2-00 2-25 2-12 2-12 1-92 2-12 1-59 8-48 4-96
0-20 0-05 4-00 4-75 4-35 4-35 3-73 4-35 2-77 17-4 9-65

*RA = Risk of developing illness in subpopulation A during 1 time unit.
tjR = Risk of developing illness in subpopulation B during 1 time unit.
*DA = Mean duration of illness in subpopulation A (time units).
SDB = Mean duration of illness in subpopulation A (time units).

their notation, prevalence rate ratio (PRR)
is used instead of prevalence ratio (PR),
which seems confusing, as prevalence and N
rate are different concepts. The fundamen-
tal flaw in their argumentation, however, is
that they place, in some respects, cross sec-
tional studies on an equality with longitudi-
nal studies by considering a PR as a relative
risk and a POR as a risk odds ratio when
comparing the effect measures; as is seen in Reminder
the table, this is certainly not true. Contrary s osum
to their conclusion, by estimating the ratio ethers. l9-;
of the mean durations, DA/DB, a POR can Port-a Mout
easily be converted into an incidence rate
ratio (under certain stationarity assump-
tions),' whereas a relation between the PR (More detail
and some aetiologically understandable 1993;50(Nov
effect measure may be more difficult to see information
through. Secretariat,

Moreover, Lee and Chia's description is Health Haza
imperfect in another respect: the reader is Avenue de
left with the impression that the POR is the Vandoeuvre
only effect measure possible to estimate 20 27, Fax (3
under a logistic regression model; if a PR is
desired instead, it can always be obtained
from the estimated probabilities of study ill-
ness for different covariate patterns, based
on the model.'

It should be stressed that restricted Fourth Int
stationarity assumptions underlie the Education
derivation of the mentioned relations Occupation
between prevalence, incidence, and dura- Amsterdam
tion and hence limit the applicability of
these known relations. As far as I know, The confer
there are no empirical studies that show to Amsterdam
what extent departures from these assump- Medicine, C
tions may influence the effect estimates. In buildings
practice, the underlying mechanisms that buildam.
affect the outcome of a cross sectional study Amsterdam.
are complex. Hopefully, recent theoretical teaching prol
work4' will somehow improve our ability to national heal
analyse and interpret data from cross sec- scientific pro
tional studies. sentations, w

ULF STROMBERG as a new elen
Department of Occupational and Environmental is built up

Medicine, establishment
University Hospital, of

S-221 85 Lund, Sweden San educaiSecondly, the
1 Feeman J, Hutchison GB. Prevalence, inci- and evaluati(

dence and duration. Am J Epidemiol 1980; and safety
112:707-23.

2 Greenland S, Thomas DC. On the need of the During the v

rare disease assumption in case-control an information
studies. Am YEpidemniol 1982;116:547-53. ket. The fe(

3 Hosmer DW, Lemeshow S. Applied lkgisdc ICOH may r
regression. New York: Wiley, 1989.

4 Keiding N. Age-specific incidence and preva- For more
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MENTS

Health promotion in the Workplace:
Alcohol and Drug Abuse
Report ofa WHO Expert Committee
Technical Report Series No 833.
1993, v +34 pages (available in English;
French and Spanish in preparation).
ISBN 92 4 120833 3.
Sw fr 7.-/US $6-30.
In developing countries: Sw fr 4 90.
Order No 1100833.

Electromagnetic Fields (300 Hz-300
GHz)
Environmental Health Criteria No 137.
1993, 282 pages (English, with summaries
in French and Spanish).
ISBN 92 4 157137 3.
Sw fr 34.-/US $30-60.
In developing countries: Sw fr 23-80.
Order No 1160137.

1,3-Dichloropropene,
1,2-Dichloropropane and Mixtures
Environmental Health Criteria No 146.
1993, 261 pages (English, with summaries
in French and Spanish).
ISBN 92 4 157146 2.
Sw fr 31.-/US $27-90.
In developing countries: Sw fr 21 -70.
Order No 1160146.

Methyl Parathion
Environmental Health Criteria No 145.
1993, 244 pages (English, with summaries
in French and Spanish).
ISBN 92 4 157145 4.
Sw fr 28.-/US $25-20.
In developing countries: Sw fr 19-60.
Order No 1160145.

Correction
Radiographic abnormalities and mor-
tality in subjects with exposure to
crocidolite (1993;50:902-906).
During printing fig 2 (p 905) was inadver-
tently changed. The correct fig 2 is given
here:
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