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Birth defects and exposure to video display terminals during
pregnancy

A Finnish case-referent study
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KURPPA K, HOLMBERG PC, RANTALA K, NURMINEN T, SAXEN L. Birth defects and exposure
to videodisplay terminalsduring pregnancy:A Finnishcase-referentstudy. Scand J Work Environ Health
II (1985) 353-356. In a test of the widelypublicizedallegation that exposure to video display terminals
causes birth defects, interview forms of mothers of I 475 children reported consecutively to the Finnish
Register of CongenitalMalformationsto havedefectsof the centralnervoussystem,orofacialclefts, skeletal
defects, or cardiovascularmalformations and the forms of the same number of their paired referents were
studied. The scrutiny revealed490mothers with occupational titles indicating potential exposure to video
display terminals. Of the 490, 235 werecase mothers and 255 were referents. Then, unaware of the case­
referent status, three members of the research team perused the mothers' interview descriptions of work­
day activities for information indicating exposure to video display terminals. Work with such terminals
during the first trimester of pregnancy was ascertained for III mothers. Of these, 51 were case mothers
and 60 were referents. The comparison of the mothers exposed to video display terminals during the first
trimester with those not exposed at all showed a crude odds-ratio point estimate of 0.9 with 95 % con­
fidence limits of 0.6 and 1.2. Adjustment for potential confounders by multivariate logistic regression
methods did not materially affect the risk estimates. The results did not indicate a teratogenic risk for
operators of video display terminals.
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While working with a video display terminal (VDT),
some secretaries now wear leaded aprons for protec­
tion against assumed radiation risk. According to a
newspaper story referred to by Chenier (3), four out
of seven pregnant women who worked with such ter­
minals in one company had babies with birth defects.
Since that report appeared, the press, according to
Bergqvist (1), has cited several other clusters of defec­
tive pregnancy outcomes among VDT users, partic­
ularly in North America. A high labor administrator
in Canada, insisting he did not want to create panic,
drew a comparison between video display terminals
and the pesticide dichlorodiphenyltrichloroethane
(DDT) and reminded that it had taken the best
scientists a generation to discover the health effects of
the latter (17). The fear has spread to other countries,
includ ing Finland.

The excitement elicited in society by the wide pub­
licity given the VDT matter has made the topic urgent
enough to deserve closer inspection. Large-scale epi­
demiologic studies have been started in several coun­
tries. Therefore, the available data from a Finnish
matched-pair study on 1 475 birth defects were
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analyzed. The preliminary results have been reported
earlier (10).

Methods

A notification of all congenital malformations is com­
pulsory in Finland. Defects are reported to the national
Register of Congenital Malformations. A pathologist
trained in teratology checks the reports for the validi­
ty of diagnosis. Each case mother in our study was
time- and area-matched with a referent mother (de­
livery immediately preceding the case delivery in the
same maternity health care district). The case and
referent mothers were interviewed (particulars of
previous pregnancies, diseases, drug consumption, etc)
by midwives soon after the delivery. The retrieval rate
of the questionnaires was of the order of 97 0J0. The
validity of this approach has been previously discussed
(15, 16).

The current inquiry was an extension of the stan­
dard operating procedure of the Register. In a study
of possible teratogenic chemical and physical hazards,
altogether 1 475 pairs of case and referent mothers
were personally questioned by two trained interviewers
from the Institute of Occupational Health, Helsinki.
These interviews were usually performed during the
mother's first postdelivery visit to her maternity health
care center. The data cover the period from June 1976
until December 1982. Included were 365 defects of the
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central nervous system (anencephaly, spina bifida,
hydrocephaly, others), 581 orofacial clefts (cleft lip
and/or cleft palate), 360 structural defects of the
skeleton (reduction deformities), and 169 cardiovas­
cular malformations reported consecutively to the
Register. More than 95 % of the mothers agreed to
participate in this special study.

During the "exposure interviews" no proforma
questions covering VDT work were included. (In the
planning phase, we did not anticipate that VDT ex­
posure might become a worry.) The mother was first
requested to describe her ordinary workday with its
different workphases and exposures. The description
was recorded in detail. The main function of the open
question was to give the industrial hygienist a basis for
estimating the possible exposures and work processes
(9). This open work description enabled us to study
the VDT question.

Occupational titles were utilized to pinpoint mothers
with potential VDT exposure. In the selection process
we used occupational titles that had been previously
corrected, when necessary, to conform with the actual
work description given by the mother (7). The inter­
view forms of the mothers with potential exposure were
then scrutinized for VDT information by an industrial
hygienist and two experts in occupational medicine,
all unaware of the case-referent status. The interview
forms of the pairs of the potentially exposed mothers
were similarly studied, as well as 100 randomly selected
forms of mothers "not potentially VDT-exposed" (ac­
cording to occupational title). In none of these last
instances was probable VDT work detected.

The exposure during the first trimester was classified
according to whether (i) VDT use was explicitly men-

tioned in the work description (75 mothers), (ii) VDT
work, though not actually mentioned in writing,
seemed obvious (31 mothers), (iii) VDT use was con­
sidered probable (5 mothers), or (iv) VDT exposure
was improbable or could not be estimated (379
mothers).

Exposure time during the first trimester was cate­
gorized as an average of 4 h or more daily for 5 d a
week (62 mothers), less than 4 h but at least 1 h a day
(17 mothers), or less than 1 h daily on a weekly basis
(32 mothers).

Confidence limits for the crude odds ratios were cal­
culated according to the test-based method (13).

The data were also analyzed by multivariate logistic
regression methods for matched case-referent studies
(2). After the associations with birth defects in a
bivariete analysis were examined, a number of "poten­
tial" confounders were included in the logistic anal­
ysis even though some of them are debatable as con­
founders from the biological point of view.

[The variables controlled (contrasting any VDT exposure
to no exposure) were maternal age 2: 35/< 35 years (adjusted
odds ratio 0.9,95 010 confidence interval 0.7-1.3), birth order
greater than three/three or less (1.0,0.7-1.5), previous mis­
carriages yes/no (1.0, 0.8-1.3), previous stillbirths with pre­
mature fetus yes/no (l.4, 0.5-3.7), previous children with
malformations yes/no (3.0, 1.6-5.6), two or more induced
abortions yes/no (1.5, 0.8-2.9), "common cold' or fever
during the first trimester yes/no (1.8, 1.4-2.2), intake of
analgetics or antipyretics during the first trimester yes/no (l.8,
1.3-2.6), intake of sedatives or soporifics during the first
trimester yes/no (1.6, 0.8-3.4), alcohol intake during
pregnancy yes/no (l.0, 0.9-1.2), smoking during pregnancy
yes/no (l.4, 1.1-1.8).]

INFORMATION FROM INTERVIEW FORMS

t

Figure 1. Interviewed mothers according to potential and
ascertained exposure to workwith video display terminals dur­
ing pregnancy.
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Results

Altogether 490 mothers with potential VDT exposure
were discerned according to occupational title (figure
1). Two hundred and thirty-five were case mothers,
and 255 were referent mothers. Scrutiny of the inter­
view forms of the 490 mothers indicated that 120 had
obviously worked with a video display terminal during
pregnancy. Exposure during the first trimester was
evident for 111 of these.

Table 1 shows that the ascertained VDT exposure
was similar among the case and referent mothers.
There were 51 case mothers and 60 referent mothers
exposed to VDT work during the first trimester of
pregnancy. For them the unadjusted odds-ratio point
estimate was 0.9 with 95 % confidence limits of 0.6
and 1.2. There were 31 case mothers and 31 referents
who had continuously worked with a video display ter­
minal at least 20 h a week during the first trimester.

Adjusting for potential confounders did not mate­
rially affect the risk estimates. The adjusted odds-ratio
point estimate (for all malformations pooled) was 0.9
(95 % confidence interval 0.6-1.3) when mothers ex­
posed to VDT work during the first trimester were
contrasted with those not exposed at all.
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Table 1.Ca::;e and referent mothers for types of congenital malformations and estimates of the crude odds ratios (and the asso­
ciated 95 % confidence limits) contrasting exposure to video display terminals to no such exposure.

Exposure time per day Total (any ascertained exposure)

Type of
Exposed

Less than 4hmember of 95 % confidencemalformation discordant pair 4h or more" Number Odds ratio limits(N) (N)

Central nervous Case 2 6 8 0.4 0.2-1.0
system defects Referent 4 14 18

Orofacial Case 7 13 20 0.9 0.5-1 .7
clefts Referent 17 5 22

Skeletal Case 3 7 10 0.8 0.4-1.9
defects Referent 5 7 12

Cardiovascular Case 8 5 13 1.6 0.7-3.9
defects Referent 3 5 8

Total Case 20 31 51 0.9 0.6-1.2
Referent 29 31 60

a At least 20 h a week.

Table 2. Case and referent mothers by occupational titles representing potential exposure to video display terminals.

Code" Occupations
Central nervous Orofacial Skeletal Cardiovascular

Totalsystem defects clefts defects defects

084 Journalists, edi tors,
advert ising copywriters

Cases 1
Referents 2

096, 14 Automated data-processlnq
directors, analysts,
programmers, computer
and keyboard operators

Cases 2 3 4 2 11
Referents 4 4 2 3 13

12 Clerical workers, including
bookkeepers and bank, post
office, and othe r office
cashiers

Cases 5 8 4 3 20
Referents 10 9 12 5 36

13 Secretaries and typists
Cases 8 12 13 4 37
Referents 7 15 6 4 32

15 Office clerical workers,
lncludlnq office, bank,
insurance, and travel
agency clerks

Cases 43 59 44 20 166
Referents 45 69 36 22 172

Total
Cases 59 82 65 29 235
Referents 67 98 56 34 255

a Classification of occupations, Central Statistical Office of Finland, Handbook no 14, Helsinki 1981.

It has been speculated that factors other than VDT
exposure, such as "stress," might present a teratogenic
risk in office work and related tasks. Therefore we have
tabulated (table 2) the data on the 490 mothers repre­
senting potential VDT exposure and also office work
for the most part. Scrutiny of this table shows little
reason for concern .

Discussion

The results of the present inquiry did not indicate a

teratogenic risk related to VDT work . Neither did our
findings support the view that office work as such is
associated with an increased occurrence of birth
defects. The present results are well in line with
those of two recent Swedish investigations, neither of
which suggested a teratogenic hazard for VDT oper ­
ators (6, 8).

Bergqvist (1) has recently published a summary on
what is known of technical and occupational hygienic
aspects of video display terminals. This review also
summarizes the reported adverse pregnancy outcomes
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among VDT operators and the experimental results of
the effects of magnetic fields of very low frequency
on chick embryogenesis. The repor t includes a detailed
criticism of an epidemiologic stud y (12) that reported
results which indicated that the spontaneous abortion
rates (but not the birth defect rates) were increased in
the use of video display terminals for at least 20 h a
week. The analysis suggests that the finding might be
due to error by selection bias .

Gros s morphological abnormalities have been re­
ported for chick embryos when eggs have been exposed
to very low frequency magnetic fields (4). Bergqvist's
review (1) gives an account of studies in this field and
concludes that their relevance to the VDT situation has
not been shown . There have been apparent problems
in identifying the actual exposure conditions in some
of these studies. (See reference 14.)

What, then, could explain the high rates of adverse
pregnancy outcomes among some groups of VDT­
exposed women? Such clusters have occurred and un­
doubtedly will appear in the futu re also. The problem
is, we feel, that their interpretation in the scientific
sense seems to have gone astray at times.

Clusters of birth defects may occur for various
reasons, also in specified occupational groups . For
instance, in a small region of Sweden a few years ago,
a cluster of abnormal pregnancy outcomes, notably
spina bifida aperta and perinatal deaths , was observed.
Mass media made public the view that, because the
area contained large areas of forest, the use of her­
bicides in forestry was the cause of the malformations.
An epidemiologic study was initiated. The results did
not support speculations of environmental teratogen­
ic influences (5). Some other clusters of spina bifida
were also investigated, but the results revealed no lead
to an explanation. Ericson et al (5) contemplated
various origins of such cluster s, the most common
probably being random occurrences.

Bergqvist (1) has examined the probability for a
chance explanation in the emergence of clusters of
adverse pregnancy outcomes among VDT-exposed
groups . The calculations suggest, as might be expected,
that chance appears to be a plausible explanation of
the increased incidence of congenital defects among
some groups of VDT operators. One temporal cluster
of spontaneous abortions among VDT-exposedwomen
has been thoroughly investigated so far. No associa­
tion with the amount of VDT use was evident, and a
prospective surveillance disclosed no continuing
problems for those working with such terminals (11).

In summary, we did not detect an interdependence
between VDT exposure and birth defects . According
to results of hygienic measurements , the allegation that
VDT exposure would result in birth defects had a low
prior probability. The a posteriori credibility for such
a causal association was not increased by our results .
Nor, in our opinion, will it be much affected by the
appearance of isolated future associations among oc­
casional groups of VDT-exposed women .
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