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A reproductive history survey of past and current female ‘employees of pharmaceutical
laboratories (SIC-2934) was conducted using a retrospective cohort study design.

A total of 191 laboratory workers and 318 comparisons participated in telephone
interviews. A panel of physicians classified responses into categories of congenital
malformation, perinatal illness, normal physiologic variant, and normal. Age and
parity groups were used as strata when making comparisons on reproductive outcome
between laboratory and administrative workers. Women who had previously worked in
the laboratory reported significantly greater proportions of malformations during
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proportion of miscarriages, and differences in birth weight were not significantly
different. --The authors conclude that there was a significantly higher proportion

of congenital malformations among children born to women employed in the laboratory
area of a pharmaceutical research facility. The cluster was limited in time and
results may have been biased by social and economic traits. .In additiom, the study
was not a randomly selected population, but rather a self reported cluster of
miscarriages and stillbirths. ..
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Abstract

In response to a éomplaint of inéréased frequency of perinatal deaths
among children of women working in a research laboratory, NIOSH conducted
a telephone surve§ of the reproductive historj of 191 women laborgtory
wofkers, including former employees, and 318 women employed in the
administrative areas of the same company. A panel of physicians
classified the responses into cafegories of conggnitai malformation,
périn;tal illness, normal physiologic variant, and normal, Miscarfiages
and stillbirths did not differ significantly between groups but
congenital malformations alomne aﬁd congenital malformaticns combined with
perinatal illnesses were significantly more common among laboratory
workers. When stratified by age, by parity, or by race, the positive
association with work area (0dds ratlos between 1.76 and 1.95) persisted,

but was not statistically significant. Malformations and perinatal

ilinesses appear to have been concentrated in the early 1970's.

The only ekposure common to the laboratory as a whole was organic
solvents, taken as a group. This study is consistent with others which
have shown an igcreased reproductive risk among laboratory workers and
workers exposeé to solvents, but, since the population was essentially
Self—selectéd through a reported cluster, some caution is appropriate in

drawing conclusions from these data.
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INTRODUCTION

In 1976, three women employed in the laboratories of the Research &
Development unit of a pharmaceutical company became concerned about 9
perinatal deaths among 23 pregnancies of women-who worked there and

requested that a health hazard evaluation be conducted by the

~National Institute for Occupational Safety and Health (NIOSH).

NIOSH conducted an initia} walk-through survey at the company omn
Apxril 21, 1976. The Research and Develoﬁment unit was composed of
several laboratories which used many organic chemicals and solvents
for the development and testing of varlous drugs such as |
tranquilizers, contraceptives, antihistamines, antibiofics,
hypoglycemics, cortico-steroids, and anti-metabolites. Some of these
teagents are kunown ox susyeét éarcinogens {See Table 1]; ofheré, such
as N,N-dimethyl acetamide and some of the drﬁgs presént are thought

1,2
to be embryotoxins, teratogens or mutagens ',

In 1976, the company emplbyed about 250 women as laboratory

+ rd N \| ) - L3
technicians, research scientists, clerks, secrxetaries, and

administrative personnel.' The Administrative area and the Research

_and Development area of the company were located in the two separate

‘sides of the largest building, a U-shaped facility with one walkway

connecting the two sides. There were two additional buildings which
housed the rest of the research workers, those working in Product
Development and Virology; workers from the Product Dévelopment and

Virology Units were not included in the study,
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- The company had.pféupied this location since 1955 and héd made no major
structural changes in the buildinés stnce construction. A phosgene spill
occurred inm 1974; both areas of the main building had to be evacuated.
The hood exhaust ventilation pleénums located on the roof were found to be
to; close to the fresh air intake; the compahy subsequentlf installed an

activated charcoal filter system to pfevent recurrence of similar problems.

A
a

In 1976 and 1977 the'company provided preliminary data to NiOSH indicating
an unsuccessful pregnancy rate of 25% for women ﬁorking in the Research
and_Development area as compared to 10.8%4 for those in administratioﬁ;
these rates; however, were based on small numbers. Further data supplied
by the company were presumed to be incomplete because they iﬁéluded only
those wémen known by the company to have been_pregnant. Since terminated
employees vere not included.and'many pregnant women quit work to raise a

family, these data probably underestimated the number of pregnancies.

The affected women worked in different areas_of the building.. O0f the many

'sﬁspect chemiqe¥s used within the worksite, only solvents (as a class)

o= : _ .
were sufficiently prevalent to constitute a plausible explanation for the
cluster.t A literature review revealed several. epidemiological and

experimental reports indicating an association between solvent exposure

~during pregnancy and adverse reproductive outcomes, notably among women
e—

working in laboratories.
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In 1968, Kucera3 published the first report suggesting an association
between maternal expoSure to. solvents'and'damage to the fetus. Since

then, other studies have reported statistically significant increased

incidences of congenital malformationsé’s, perinatal deathsG,- spontan-

7

eous abortions’, and chromatid breaks8 amdng laboratory workers,

pharmaceutical company workers, and women who were exposed to solvents

’

du‘i‘ing pregnancy. ) ' ) - . ‘ : A

a——

The following factors prompted NIOSH to conduct a full scale epidemio-
logical study of reproductive outcomes among the female employees: 1) the

preliminary data provided by the company, 2) the presence of haéardous

substances in the work areas, and 3) the apparent high level of concern

among company employeess

II. METHODS

A

Study Design and Data Collection:

Rl

T,

A reproductive history survey of past and current female employees was

conducted using a retrospective cohort study design. Our hypotheses were

that employment in the Research and Development laborato'fy areas was
associated with an increasled risk_of adverse reproductive outcomes at any
time after the employment and..that such employment was associated with an
increased risk of adverse reproductive outcomes 1f the pregnancy coincided

with the employment.
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Company personnel fecqrds of all female employees who wdrked‘during the
period from 1/1/62 to 6/8/77 -were used for selection of a study popula-
tion. The group studied: o |
~ worked 6 months or more (to exclude short term-workeré);
; worked in the building which housed the R&D and Administrative
divisiong; |
- workéd between January 1, 1968 and June 8, 1977 (to maximize recall of
events during the last 10 &ears)&
~‘were.'in childbearing age during their period of enployment.
Specifically, they:
were over 18 years old at the end of employment (or the end of thé
study period if still employed); and

were under 45 years o0ld at the beginning of the study period (or

when first employed if hired after the start of the study period).

709 women met the requirements for inelusion. (Figure 1.) 23% (166/70%)
of the women worked in the laboratory area and will be referred to as the
exposed gTOUPL: 70% (499/709) were clerical or administrative workers,
employed in thé administrative wing and not signif;cantly exposed to the
laboratory environment; employees in the adminisfrative building were
selected as an internal comparison group. 6% (44/709) of the women had

worked in both buildings and were classified as exposed.
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Efforts were made éorlocate and contacg all members of the study group.
About 2/3‘(468f709) o} rhe women no .longer worked at the company at the
start of the study. Tracing them was difficult both because they changed
last n;meé wﬁen they married, divﬁrcgd, and/or }e—marrieq;land because
théy were usually listed under their spouses' names in such important
location sources as the telephone directory. Ultimately, 578 of the 709
women (82%) were located and contacted; 6 (1%) were deceased; and 125

(18%) could not be contacted. A total of 513 (72%) of the. 709 women com-

pleted interviews.

Eﬁvifonmental insults to germ cells, embryo, or fetus can result in con—
genital malformations, low birthweight, spontaneous fetal loss, altered
§ex.ratio, stillbirth or late fetal death, and aevelopmenté; disability or
~disease®. This study was desiéned tb look for all of ‘theée fotential
endpoints because of the possibility that one outcome might mask another,
as. when fetuses with chromosomal anomalies sgéh‘as tfisomy or triploidy
sustain a high spontaneous fetalrloss rate., |
\;s ' ‘
The quegtionnaire was designed to elicit demographic data and work, repro-—
ductive, and general health and medical histories for each subject and her
sﬁouse*. "Women with at least 3 years experience as professional inter—
viewers were trained to conduct the interview and complete the question-
naire. Mos; ianterviewing was dggé by telephone, which has been shown to
be highly successful and cost-effective in obtaining an excellent response
Tate ;n urban areaslo’li. For the few respondents who lived in the

Philadelphia, Pennsylvania area, and had no phone or an unlisted phone

nurber, an attempt was made to conduct the interview in person.

*Maestionnaire available on Request
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Before the women‘we;e intérviewed,'both'NIOSH and the pharmaceuﬁical com=
pany seunt each woman an Introductory letter which explained the purpose of
the study. Iﬁterviewing began on Aﬁgust 15, 1979 and continued through
April, 1580, although the majority of the interviews were completed within
3 ;onths of the beginning date. The few woamen who were difficult-to-trace
primarily accounteé for tﬁe extended period of interviewing. Pregnancies
ending as late as Aﬁgust 14, 1979 were eligible fof inclusion. Of the 578
eligible women contacted, 513*(89%) completed an interviews 60 (ld%) re-

fused interviews; and 5 (1%) consented to interviews, but the actual

interview éould not be completed by the end of the study period.

Statistical Methods:

Estimated date of conception wﬁs calculated for each pregnancy by sub-
tracting 9 months from the date of each live or still birth, b months from
the date of each miscafriage, or 3 months from the date of each abortion.
Theéé évents were compa%ed ﬁith the work history im each woman's question-—
naire to determine if and where the mother was working at the estimated
time of concéﬁiicn. Both the possibilities thar (1) exposure to the
mother anytime before or during pregnancy or (2) exposure to the mother at
the‘time of conception could be associatéd with adverse reproductive out-
come were testeds The term "subcchort” will be used to designate those
pregnancies with an estimated. date of conception while the mother was
working. For the purpose of the study, any work in the laboratory area at
this facility is defined as.exposure. Only pregnancies which occurred

during the mother's period of eligibility were used in analysise

o et Lt A B 7 e 2 R, Ay o ko o B Brs A T AP Sk (R LM P Wl VY ML R A e AR st s 8
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‘In an effort to ¢0ntrol for possible confounding variableé,_stratification
was used. The covariates of. age, parity, and alcohol and tobacco con~
sumption of the mother were examingd indi#idually by work area with con-
;ingency tables.' If all possible combinarions of the ﬁarious covariates
had been considered at one time, the sampie sizes would have been to§
small for meaningful analysis. However, if any ‘of the covariates was
'distribufed equally over -both laboratory and administrati?e work areas,
then its contribution as a coﬁfounder could be discounted in future anal-
yses. Stratified analyses were used for covariables found to be distrib—
uted differently in laboratory.and aduinistrative Qork areas. The Mantel—
Haenszel chi was used as an overall test of differences in pregnancy ocut—
comes between laboratory and édministrative areas., Separate contiﬁgency
taBles were generéted for each age stratum and thén pooled. Parity strata
were handled in the Same Way.
-

Because of increased risk of low birth weight and perinatal illness in-
herent to multiple births, sets.of twins were excluded. Where sufficient
inférmation wanpbtained to characterize an abortion as spontaneous, the
pregnancy was ciassed as a "miscarriage”; otherwise, the pregnancy was
excluded from analysis. Terms such as "missed abortion” or “incomplete

abortion” were taken to indicate spontancous abortions.

—_

Analyses by pregnancy are somewvhat compromised by the lack of independence
of pregnancies within each woman. In an effort to alleviate this problen,

an analysis was performed using. women as the units of study instead of
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prégnancies. "A woman was categorized‘as having an adverse outcome if ény
of her pfegnancies after she b‘egan. worﬁ at the plant resulted in a miscar—
riage or stil}«birth. If any eligible pregnancy was aborted, and if she
had no othef niscarriages or "stillbirths among eligible pregnancies, she’
waé put in the abortion category. Lastly, a'wbmap was put.into the live
births category only 1if all of'her eligible pregnancies resulted in live

births. ' - .

Confirmation/Categorization of Malformation by Physician Panel

For each pregnancy, mothers were asked "Was [the ch‘ildlr bo.rn with any
birth malfornations or health condition? ... What type of birth malform—
ation or condition?” The questions elicited many responses which required
clarification. Independqnt confirmation that the réported malformation or
health condition was a bona fide anomaly was sought from a panel of five

physicians. Each physician was asked to classify the verbatinm question—

un, .

" naire response _into one of the following five categories: a cougenital

'y

malformation, the result of birth trauma or perinatal illness, a normal
physiologic vériant, an essentially normal occurreﬂce and other or un—
known. For the analysis by workplace at the time of concepi;ion, the panel
also made recommendations for obtaining more information as necessary in

e

order to classify the response properly.
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Additional information was obtained from two sources: the mothar of each
case was re-contacted by telephone to answer questions suggested by the
panel to clarify or to elaborate upon the questionnaire response. Of 14
women (15 affected children)y ome (with one affected child) refused to
participate further and three (with one affected child each) could no

louger be contacted. When the mother could be contacted, the current

status of the child's health was aigo determined and the mother was asked

-

if she would authorize NIOSH to request medical records pertinent to her
child's copdition. The physician panel re—evaluated all information ob—
tained.and, on the basis of their classifications, the proportion of mal-
formations was reanalyzed. Those casesg classified as "unknown™ were con—

sidered.pon-malformations for the purposes of analysis.
III. RESULTS

A. Follow-up Results, Response Rate, and Temporél Trends:

Figure 1 shows the study participation data. Unlisted phone numbers and
unanewered letﬁ;}s aécount for the three percent of women who could not be
contacted. 223 (44%) of the 509 women interviewed had been pregnant be-—
tween 1/1./68 and 8/15/79, with 9 still pregnant at the end of the study

period. Table 2 shows that 321 live births occurred in women who made up

the study population. Table 3 shows that a total of 113 of these live
births occurred among the subcohort of women who were working at the esti-

mated date of conception,
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Table 4 compares the work history of intérviewed and:non—interviewed sub~
jécts. (The work higtory data in.Table 4 are derived from company
records, for consistency, and differ from those in the "lower half of
Figure 1, which shows work history as reported by ‘the interviewed WOmen. )
Iabsratory personnel had a higher participation réte tﬁan'administrative
personnel, but the difference in participation rates was not significant.

A Y

Although 60 of the 578 women éontacted (10%) refused to participate, there
was né significént bias in participation rates.. 0f the women éontacted,_a‘
higher prdportion of exposed workers were interviewed (Table 4) But the
proportions of exposed and nOn—exposed'women among those who refused to
participate did not differ significantly from the proportions among thgse

those interviewed. (Chi-square = 2.69 (4 d.f.); p gréater than 0.50)

Many of the confounding factors thought to inflﬁence pregnancy outcome
were found to be distributed evenly in both the exposed laboratory and
unexposed administrative groups. Alcohol consumption of the mother, as
measured by beer, wine, and mixed drink consumption was not significantly
S ’ : -
different between groups. The pattern of cigarette smoking was also sim=
ilar among laboratory and administrative workers. Tﬁére apﬁeared to be no
relationship between exposure of the husband to toxic agents and adverse
pregnancy outcomes; ' There was o significant difference between labora—

tory and administrative groups in number of abortions excluded because of

insufficient information.
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Parity and maternal age at conception dgffered éign{fiéantly between:the
laboratory and administrative workers; laboratory workers ﬁended to. be
slightly‘oldef at the estimated time of concéption than administrative:

workers (28.4 vs; 27.1 years, p = .002) and had:slightly!greater parityr
(1}94 pregnancies vss 1.73, p less than .05). Age and parity groups were
therefore used as strata when making comparisons on réproductive outcomé
between laboratory and administrative workers. Iaﬁdratory workers had a
mean of 15.1 years of education while administrative workers had a mean of

14.0 years. Thée difference is significant (p = .0001).

Outcomes were also examined by calendar year of pregnancy to see if there -
were any secular trends. ({(See Figures 2 and 3) The women who had previ-
ously worked in the laboratory_reported significantly greater proportions
of malformations during the early 1970's 'thaq did the administra#ive.'

workers (p = 0.003 for 1972-73).

Table 5 shows the number of women in each group who had ever been pregﬁant

and the number of those pregnancies eligible for inclusion in this study.

-

¥ .
‘ ‘\"" L] 3 4
There are no significant differences among groups.
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B, Adverse reproductive outcomes of women who worked before or during

pregnancy.

This comparison examined the potential long-—term‘e-ffects of working in‘- the
.laboratory before or during gestation. The proportion of miscarfiages or
still births was 0.118 for thosg who had worked in the laboratory prior to
or during pregnancy and 0.149 for those who had never worked in the

hY

labordatory. The differcnce was not significant.

The proportion of infants found to have congem‘.tal_ malformatioﬁs or peri-
natal illness was elevated bﬁt'not significantly higher in women who had
worked in th.e laboratory at any time prior to giving birth. . The Mantel
Haenszel test stratified by parity showed a pooled odds ratio of 1.%4
~with X% = 3&59, p = 0.08. Stratifying by 5-year age groul; yvielded
;':l pocled odds-ratio of 1.95 witi.1 X2 = 3.24, p = 0;07 for congenital
defects and perinatal illnesses co;nbined (see Figure 2). Stratification

by race yielded a similar outcome, with a pooled odds ratio of 1.76,

%2 = 2,40, and p = 0.12.

-
LY

A

Birth weight did not differ significantly between groups, with 6.30% of
births less than 2500 grams in exposed workers versus 2.58% in unexposed
workers (X2 = 2.74, p = 0,10)« The sex ratio was higher for infants of
exl;osed wonen {(1.15) tﬁall forlthbse of unexposed women (0.99); as before,

this difference was not statistically, significént (x2 = 0.44, p = 0.51).
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When analyzed by woman, rather than by pregnancy, no significant differ-
ence was found between the ?ropdrtion of laboratory workers or admini-

strative workers with adverse pregnancy outcomes (x2 = 0.98, p = 0,91).

Adverse reproductive outcomes of women working at the estimated date of

-

conceptiont

The proportion of infants born with malform;tions to mothers who wérked in
the laboratery at the estimated date of conception was significanti} dif"

ferent from the prbportion for controls (TaBle 7, p = 0.01). The propor-~
tion of infants with perinatal illness was not significantly different.
Considering white women anly, the.proportion of malformed infants in the
éubcohort was still statistically significant tp = 0.04). Figure 2 shows

the temporal distribution of wmalformations and perinatal illnesses among

the subcchorte.

‘Amﬁng women working at the estimated daté-of concepfion, the proportion of
- miscarriages and still births combined was 0.182 in the laboratory and
0.192 in the'%bmparison group {(Table 3); this difference'was.not stat—
istically significant. The sex ratio was 1.25 {or 25% mére nales) for
infants' born to exposed women and 0.79 for the infants born to the
unexposed women; - this difference was not statistically significant (x2 = 1.49,
p = 0.22). The proportion_of-ggﬁborn infants whose wéight was less than

2500 grams was not statistically different between the exposed and unex-—

posed groups.
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Table 6 summarizes the ﬁother's initial'response,.the additional inform—
ation obtained in‘the'telephone interview, and the final classification of
the case into the five categories of malformafion/health conditions at
time of birth by the reviewing physicians. In 13 of the:=15 cases, suf-
ficient information was available originally or was collected'from the
télephone interviews for categorization of the condition. Further inform—
ation for documentation of two cases, classified as 'hnkhown,"'remains

»

incompleté because these mothers could not be contacted.

IVv. DISCUSSION AWD CONCLUSIONS

Thg data show.that ;here was a significantly higher proportion of COngeﬁital
malformations among children born to womeﬁ employed in the'laboratorﬁ_area 6f
a pharmaceutical research plant. The cluster was liﬁited iﬁ time (with a peak
in the early 70's). Sufficient indus;rial hygiene data were not available fo
permiplinvestigation of specific'agents. Organic solvents might have been
invblved, judging\from othér reports and the nature of this workplace, but the

N

support for that Hfbothesis.provided by these data is weak.

The significant difference in mean years of education suggests differences in

social and economic traits which might extend to dietary practices, desired

family size, and other factors with potentisl to affect this study.
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Age at conéeption and parity were both significantly different between the
laboratory and administrative groups. They were associated with each other
and with the combined outcomes, cbngenital malformations plus perinatai ill-
nesses, to the extent that controlling for eitﬁer resulted in loss of éﬁat~
istical significance (p greater than 0.05). Since p levels were 0.07 and (.08
even after confrolling for age or parity, it is still possible that some other

Al

- factor was also affecting pregnancy ocutcome. -

The most serious limitation of this study stems from its origin as an investi-
gatioﬂ of 2 problem. The pgpulation studied was pot ranaomly selected from a
pool of populations with known‘éxposure, it was a'self“reported cluster of
miscarriages and stillbirths. The effect found, an increase in malformatidns
an& perinatal illnesﬁes, was related to the repofted pr@blemf Although we
confirmed thé existence of a cluster, extrapolation from this observation

should be made very cautiously.

HMost of the statistical analfses used in this study further assumed that each
pregnancy, the un}plof observation, was an independent event. The outcome of
one pregnancy can, hoﬁever, affect subsequent pregnancies. Using women as the
- unit. of observation partially controlled for non-independence but reduced the
number of observationg. More elaborate analytical techniques are available,

but were considered inappropriate, given the other limitations on the study.



- 16 - 7714783

Bias could originate in subject selection,'ascertainment, willingness to par—
ticipéte, recall, or differences in iIintérviewers, Ascertainment bias is ﬁos-
sible, since 287 of the population at risk was not interviewed due to refusal,
death or loss to follow-—up. The possible biases of i;terviewers were examined
by exaﬁining the responses obtained by each with regard. to pregnancy outcome.
There were no statisticéllf significant differences among the 12 intefviewers
in the rates of "malformation(s) or birth conditions” reported to them, nor in

rates of congenital malformation or birth injury/perinatal illness (as deter—

mined by the physician panel) among pregnancies of the women each intervieved,

Since the laboratory and administrative buildings are physically Separated,'
and each woman was asked both in what building and in what department she had
worked, c¢lassification into exposed and non-exposed categories is probably

accurate.

Recall bias would have been more likély tordccur for the outcome of spontan—
eous abortion than for term pregnancies. There is no reason to think that
administrative workers may be more subject to recall bias than laboratory
workers. However;‘the high 1evel of public interest, manifest -in newspaper
and magazine articles at the time of the original reqﬂést, may have prompted
the exposed women to think more about their past pregnancies, particulérly

about any adverse events.

It is difficult to assess the magnitude of any of these biases. One would
expect other adverse reproductive outcomes as well as congenital malformatiouns
to have been reported by laboratory workers if they, as a group, encompassed

blas significant enough to influence the study results.
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An association would be more convincing 1f there were a common pattern of

defects among affected children. The small size of the study group, combined

with the rarity of congenital malformations, makes it impossible to do mean-—
ingful analyses by specific defect, We nay draw nowconclusiogs from the ab-
sence of a clear pattern among the malformations and illnesses observed, but

nust note that grouping diverse conditions together, while necessary in this

:study, is less than ideal.
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Figure 1: ~TRACING RESULTS FOR WOMEN PHARMACEUTICAL WORKERS

709 women employed
6 mos or longerl
L=166; A=499; B=44

6 ﬂ ' 578 contacted , 125 lost to
deceased L=140; A=399; B=39 follow—up .
L=0; A=5; Bl ‘ ‘ * '“-~ns~\m\ijiiisij95; -
60 . R 513 COmpleted ' 5 "otller"
refused interviews 2 1=2; A=3; B=0
L=8; A=47; B=5 L=130; A=349; B=34
®
®

oo

L=169; A=318; B=22

_ 7 . Unknown=4
4 incomplete * 293 pregnant | ' : 216 never
information at or before pregnant before
interview interview
1=102; A=180; B=11 _ L=67; A=138; B=ll
214 with pregnancies : 79 with ineligible
included in study pregnancies
L=77; A=132; B=5 1=25; A=48; B=6 i

—Rizes

L = Laboratory only; A = Administrative only; B = Both; Unknown = Work area
could not be ascertained. . '

1 411 work area classification in this Figure is by woman, not by pregnancy.

2 Classification of work area below this cell is from questionnaire; for this
cell and above, classification is derived from the employer's records (sce
text)o



Table 1:

acctamide
anlline

.o - arsenic trioxide
- benzene

carbon tetrachloride

chloroform
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Known or Suspect Carcinogens
Used in the Research and Development Unit

chromium trioxide
dicyclohexamine
hydrazine
hydroquinone

lead acetate
nercury

-

o~dichlorobenzene
o~tolidine
p-chlorobiphenyl
tannic acid
toluene

Table 2: Pregnancy OQutcomes of Women Who had Worked
- During or Before Gestation, by Work Area

Miscarriages Live Total
+
Work Area Stillbirchs Births | Pregnancies
Yaboratory Area 17 (11.8%) 127 144
Administrative Area 34 (14.9%) 194 | 228
Total 51 (13.7%2) 321 372_

Relative risk = 0.76; X2 = 0,72,

Table 31

Pregnancy Qutcomes of Women

Working at the Estimated Date of Conception, by Work Area

Miscarriages Live Total
. + .
Work Area Stillbirths Births { Pregnancies
Laboratory Area 12 {18.2%) 54 66
Administrative Area 14 (39.2%) 59 73
Total 26 (18.7%) 113 139

Relative risk = 0.95; X2 = 0,02,
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“Table 4: Number and Percent of Women .
With Laboratory, Administrative, or Combined Work History
By Contact and Interview Completion Status
- (As ascertained from company records)

lab +
Lab Adm Adm . Total
Not Contacted 26 100 5 131
(% of toral) 16 20 1 18
Contacted
Completed N . 130 349 34 513
(% of contacted) 93 87 87 . 89
Refused . N 8 - 47 5 60
(% of contacted) 5.7 12 13 10
Other N 2 -3 0 o 5
(% of contacted) 1.4 0.8 0.0 0.9
Total contacted 140 399 39 578
A% of total) 84 80 89 82
Grand Total _ 166 499 L | 709

Table 5: Number of Women Reporting Pregnancies by Work Area
(As ascertained from interview)

"ty * Women Reporting:

" | Eligible Ineligible Without Total
Ar ea Pregnancies  Pregnancies Pregnancies Women
Laboratory Only 77 25 67 : 169
Administrative Only 132 48 138 318
Both 5 o 1l 22

Total 214 — 79 216 509
X§ = 5.200; p = 0.15 .
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Table 6: Classifications of Infants'Reported to Have

Malformations/Health Conditions at Birth and Born
to Mothers Reported Working dt Estimated Date of Conception

intestinal blockagesT
hyperactive; minimal
brain dysfunction

Additional

Information

wears braces due
to spine — motor

‘impairment; attends

special school

-~

no further information

no further problems

with lungs

no further

_information necessary

also described ag
birth mark, lump on
head, "port wine
stain”

little finger and
adjoining finger on
both hands were

- surgically corrected

feet were “casted”
at age of 2 months

surgery performed

_ Verbatim
Work Questionnaire
. Case # Area** Response

1 L entire body premature;
went into intensive
care; respiratory
not developed; has
cerebral palsy

2 L shallow breathiﬁg;
very premature; intestinal
wall not developed; ruptured
(Note: child expired at
3 months old)

3 L prematurity, causing
lungs to collapse

4 - L allergy to all milk

5 L hematoma on the head

6 L two fingers attached
together on both hands
- :\\

7 L feet turned in

8 L pyleric stenosis

9 pyloric stenosis;

corrective surgery
performed for pyloric
stenosis at & months

Final

"Classification

- perinatal illness

.

probably congenital

-malformation

perinatal. illness
normal physiologic
variant

normal physiclogic
variant

congenital malfor-
mation

congenital malfor—
mation -

congenital malfor-
mation

congenital malfor-
mation

old; intestinal blockages
noticed during surgery



10

11

13

14

Note:

-~ 23 -

, Table 6 (Cont.)

L eye problem pending response
(very poor vision "from mother
in one eye)

L heart murmur found cardiologist con-
at 3 months old .~ sulted; drs. feel
that source is
"elosing up”

L lungs: hyalive membrane no further
disorder - information necessary
(Note: child expired at
2 days o0ld)

A heart murmur _ pending response

from mother

A ] 'eggwshaped head no present problem
with head shape;

7/14/83

unknown®

congenital malfor—

mation

perinatal illness

[

unknown*

normal physiologic’
variant

unusual shape influenced

by mother's anatomical

configuration during birth;

n0O Surgery necessary

A heart murmur present at 1 mo. old;
disappearad after
that time

normal physiologic
variant

Unknown cases could not be classified by review panel due to
insufficient information. Mothers had mnot responded to telephone
calls and/or letters at the time of this writing. Purther follow-up

is pending.

One set of twins were also reported in this group. However, they were
excluded from analyses since the birth of ‘twins 1is an unusual
pregnancy outcome (i.e. birth of each child does not qualify as anm

independent event)

"Work Area" refers to the area in which the woman was working when her

¢hild was conceived. The laboratory area and the administrative area

are designated as "L" and "A™respectively.
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Table 7: Congenital Malformations and Perinatal Illmnesses
By Work Area of Mother at Estimated Time of Conception

1ab, Admin,
Workers Workers Potal p*

1. Malformations

Malformations 6 0 6
Other Births 48 59 107

Total Live Births 54 59 13, 0.01

2. Perinatal Illnesses

Perinatal Illnesses 3 ’ 0 3
Other Births 51 59 110
Total Live Births 5 - 5 113 0.11

3. Malformations plus Perinatal Illnesses

Malformations plus

Perinaral Illnesses 9 = 0 g
Other Births 45 - 59 104
Total Live Births .54 59 113 0.001

4. Race = White, Only

Malformations f?; 4 0 4
Other Births 43 ‘ 57 100
Total Live Births - 47 .57 104 0.04

%P value, Fisher's Exact Test, one tailled
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Figure 2 .
Mumbers of Live Births and
Combined Malformations and Perinatal Illnesses
Among Women Who Worked Before or During Pregnancy
By Year of Conception and Work Area

50 + X ‘
N 40 +
U -~ [y
M . - -
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B - ~
- _
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SRS X | X X
+ ixil b xR Xl Ix x| 1zl ixl ix X
| Izb Adm Lab Adm Lab Adn Lab Adm Lab Adm Lab Adm
| '68-'69 '70-'71  t72='73 '74='75 176-'77 '78-'79
| | = Live birth without congenital malformation or perinatal illness
X} = Congenital malformation or perinatal illmess (combined totals)
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