LETTERS TO THE EDITOR

Scand J Work Environ Health 1989;15:156—8.

Re: “Office employment, work with video display terminals, and course of pregnancy: reference
mothers’ experience from a Finnish case-referent study of birth defects” by T Nurminen, K Kurppa.

Scand J Work Environ Health 1988;14:293—8

I would like to comment on the recent paper by Nur-
minen & Kurppa (Scand J Work Environ Health
1988;14:293—8). The population examined in this
report is the reference births from a case-referent study
of congenital malformations. These births were in-
dividually matched to congenital malformation births
by time of birth and health care district. Since this sam-
ple was generated by individual matching to cases of
congenital malformations, the findings are not gener-
alizable to eny population. The reason this matching
was done in the original study was because health dis-
trict was considered a potential confounder. That is,
health district could be related to the occurrence (or
diagnosis) of congenital malformations, as well as to
the use of a video display terminal (VDT). These very
properties make the reference sample unsuitable for
further study as a cohort.

The reference sample is likely to be disproportion-
ately weighted towards certain health care districts.
Health care district could be an important uncontrolled
confounder if the following two conditions hold: the
outcomes under study (or their reporting) vary by dis-
trict and the availability of certain types of employ-
ment (ie, VDT jobs) vary by district. Both of these con-
ditions are likely to hold.

Another problem with this paper is the examination
of the occurrence of ‘‘threatened abortion’’ only
among women who go on to have a live birth. With-
out the number of exposed and unexposed women who
actually had spontaneous abortions being known, this
analysis gives no useful information on the possible
risk of spontaneous abortion.

A final problem is found in table 3, where the total
proportion of office workers who had symptoms of
threatened abortion appears to be 21.3 %. In the first
paragraph of the results section a rate of 8.4 % is
reported. Only 9.8 % of the women who did nonoffice
work reported such symptoms. This is a large differ-
ence although it could be of no consequence since the
proportion of women who actually had an abortion
in office and nonoffice work may be no different.

Michele Marcus, PhD
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Authors’ reply

On using the reference subjects’ experience of a case-
referent study for purposes other than the original one

The judgment made by Dr Marcus (1) that the ex-
perience of the reference mothers of our case-referent
study on birth defects (2) would be unsuitable for
studying pregnancy outcomes other than malforma-
tions is erroneous. We are pleased to have an oppor-
tunity to respond and to give more background infor-
mation on our paper (3).

Our study was based on data collected in the Finn-
ish Register of Congenital Malformations and sup-
plemented with data from special interviews on the
mothers’ work conditions. Notification of all malfor-
mations detected during the first year of life has been
compulsory in Finland since 1963. The matched-pair
register was specifically designed for study purposes.
The *“indicator” defects of the register represent struc-
tural malformations caused by impaired organogene-
sis during early development, and the defects are de-
tectable with relatively simple diagnostic measures
which do not change in time and place (4). The rules
of the Register stated that for each case mother a
matched reference mother was to be selected whose
delivery immediately preceded that of the case moth-
er of the ‘‘indicator’’ defect in the same maternity wel-
fare district (4). Finland is divided into some 1 300 dis-
tricts which have a maternity center operated on a
municipal basis. In 1964, the attendance rate for preg-
nant women was 97 %, and since 1978 it has been close
to 100 % (4). We referred to these facts when we
declared that all women in Finland whose pregnancy
ended in a delivery of a child not stillborn or mal-
formed in the data collection period between 1976 and
1982 were candidates for the noncase sample of our
study. Thus the national Finnish population of new-
borns constituted the source population of our mal-
formation study, and our series of noncases was a sam-
ple of the noncase segment of the source population.
The sample was weighted by time, as is shown in ta-
ble 1 of the article (3), and also by the maternity health
care district to the extent that the case occurrence was
determined by the area. The most influental deter-
minant of the case occurrence — dominating the
reported geographic differences in the proportions of
the ““indicator”’ defects (4) — was the very uneven dis-
tribution of the population. There is a strong concen-



tration of inhabitants in the southern and western parts
of the country. Thus the study sample became weighted
to densely populated areas. (This is a property that a
simple random sample of the newborns would have
had.) When we examined our series of noncase new-
borns, we could not find any signs that the babies in
the sample would somehow deviate from ‘‘normal.”’
As we indicated in the first paragraph of the Discus-
sion of our paper (3), the information on the course
and outcome of the pregnancies of the noncase series
corresponded well with data provided by other Finn-
ish studies. (References can be found in reference 3.)

We studied the occurrence of symptoms of a threat-
ened abortion (vaginal bleeding with or without lower
abdominal pain), the occurrence of lower abdominal
pain only (which we did not hold as a symptom of
threatened abortion), pregnancy-induced hyperten-
sion, length of gestation, birthweight, and placental
weight. Data on the symptoms of an impending early
termination of pregnancy were obtained from the Reg-
ister interview, which was performed at the maternity
health care center by a trained midwife provided with
detailed instructions on how to interview and how to
fill out the questionnaire (4). The other data were ob-
tained from the records of the maternity health care
center. Because of the well-established maternal and
child health care organization (introduced in 1944) and
the fact that in Finland nearly all deliveries take place
in hospitals with both obstetric and pediatric wards,
it is unlikely that there would have been any notable
variation in the diagnosing or reporting of the out-
comes under study with respect to either time or place.
In our data, there were no time-dependent trends in
the studied outcomes. For example, the occurrence of
vaginal bleeding was 9.7 % for the mothers giving birth
in the 1970s (1976—1979) and 9.4 % for those giving
birth in the 1980s (1980—1982). Neither was the vari-
ation of the outcomes notable by district. (See table 1.)

In our data, time was not a strong determinant of
the frequency of VDT work. Among the mothers who
had given birth in the 1970s, 22.7 % did VDT work
in an office environment, and in the 1980s the respec-
tive percentage was 26.1. (The expansion of the use
of personal computers took place later in the 1980s in
Finland.) Moreover, there were no substantial differ-
ences in the proportions of women in office employ-
ment or in VDT work between the more developed
southwest part of the country and the northeast. (Sece
table 1.) (In the original case-noncase data the match-
ing did not correlate the case and noncase series with
respect to VDT use or office work. The correlation
coefficient for VDT use was —0.04, and for office
work it was 0.06.)

All VDT work mentioned in our study had taken
place in an office environment. Qur concern was to
choose non-VDT work otherwise comparable to VDT
work with respect to potential determinants of risk.
Besides we aimed at contrasts in which the mothers
could be expected to have similar pregnancy outcomes

if they had all been in non-VDT work and if the pos-
sible confounders were controlled in the analysis.
When we used the noncase mothers’ experience to
study the possible relation between VDT work and the
course of pregnancy, our reference to VDT work was
non-VDT work in an office environment, not the total
domain of nonexposure. (See reference 3, eg, tables
3 and 5.) We defined our study population by selec-
tion criteria, and we excluded subjects not belonging
to the index (exposed) or reference categories (eg, all
nonoffice employees when VDT work was at issue)
from the contrasts. Thus we studied the relation be-
tween VDT use and outcomes of pregnancy in the
limited domain of office work and singleton noncase
births. All generalizations from the empirical ex-
perience gained from our study are inferred to the ab-
stract general population, and not to any particularistic
one. The principles that we have applied are compactly
presented in reference 5. (Formal adjustment for a
mother’s residing in the southwest or northeast did not
change our results, nor did the results change when
a finer division of the country was used.)

We agree with Dr Marcus that a spontancous abor-
tion is a different end point of pregnancy than the ones
we studied. Accordingly, we did not draw, and could
not have drawn, any conclusions about the risk of
spontaneous abortion that would be based on our
results.

The proportions presented for office workers in ta-
ble 3 of reference 3 were added percentages of vagi-
nal bleeding (with or without pain) and lower abdomi-
nal pain only. When we studied the relation of VDT
work to these symptoms, it was not possible to study
the symptoms separately because of the small size of
the group in VDT work. (This point was discussed in
paragraph 3 of the Discussion of reference 3.) Dr Mar-
cus calculated from table 3 that 21.3 % of the office
workers had had either vaginal bleeding or lower ab-
dominal pain and called these symptoms of threatened
abortion. But we did not consider the occurrence of
only lower abdominal pain to be an indication of this
outcome. In the first paragraph of the Results it is stat-
ed that 8.4 % of the office workers had had vaginal

Table 1. Pregnancy characteristics, type of work, and mothers’
areas of residence.

South- North-

west?a east?
Vaginal bleeding (%) 96 9.2
Pregnancy-induced hypertension (%) 7.6 8.1
Length of gestation, median (d) 281 280
Preterm birth® (%) 2.8 2.2
Birthweight, median (g) 3 550 3520
Birthweight, fower quartile (g) 3270 3230
Office work (%) 23.9 20.2
VDT work in an office environment (%) 26.1 21.8

2 Of the mothers who had worked most of their pregnancy, 771
resided in the southwest and 273 lived in the northeast.
b Length of gestation <37 weeks.
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bleeding (with or without pain) and that 13 % had had
only lower abdominal pain. These figures add up to
the figure calculated from table 3. Dr Marcus took only
the first figure and was puzzled by the difference. Simi-
larly, for the corresponding percentage for nonoffice
workers, Dr Marcus took only the frequency of vagi-
nal bleeding, which was 9.8 %, and did not count the
presented percentage of lower abdominal pain only,
which was 10.9 %.

Finally, we would like to point out that, whenever
one conducts or evaluates an epidemiologic study, the
application of the general principles of study design
in the particular circumstances should be carefully ex-
amined.
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