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.A reproductive history survey of past and current female ~mployees 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 reproductiye outcome
between laboratory and administrative workers. Women who had preViously worked in
the laboratory reported significantly greater proportions of malformations during
the early 1970s than did comparisons. Specifically, the proportion of infants born
with malformations to mothers who worked in the laboratory at the estimated date of
conception was significantly different from the proportion of comparisons. The
'proportion ef 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 addition, 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 complaint of increased frequency of perinatal deaths

.among children of women working in a research laboratory, NIOSH conducted

a telephone survey of the reproduc tive his tory of 191 women 1abora tory

workers, including former employees, and 318 women employed in the

administrative areas of the same company. A panel of physicians

classified the responses into categories of congenital malformation,

perinatal illness, "normal physiologic variant, and normal" Miscarriages

and stillbirths did not differ significantly between groups but

congenital malformations alone and congenital malformations 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 (odds ratios between 1. 76 and 1.95) persisted,

but was not statistically significant. Malformations and perinatal

i11nesses.appear to have been concentrated in the early 1970's.

The only exposure common to the laboratory as a whole was organic

solvents, taken.as a group. This study is consistent with others which

'"have shown an increased reproductive risk among laboratory workers and

workers exposed to solvents, but, since the population was essentially

self-selected through a reported cluster, some caution is appropriate in

drawing conclusions from these data.

--'-.
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1. I~TRODUCTIO~

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 Institu.te for Occupational Safety and Health (NIOSH).

NIOSH conducted an initial walk-through survey at the company on

Apri121, 1976. The Research and Development unit was composed of

several laboratories which used many organic chemicals and solvents

for the development and testing of various drugs such as

tranqUilizers, contraceptives, antihistamines, antibiotics,

hypoglycemics, cortico-steroids, and anti-metabolites. Some of these

",'.agents are known or suspect carcinogens {See Table 1]; other·s, 'SUCh

as N,N-dimethyr acetamide and some of the drugs present are thought

to be embryotoxins, 1 2
tera togens or mu tagens ' •

In 1976, the company employed about 250 women as laboratory

technicia~~~ research scientists, clerks, secretaries, and

administrative personnel. The Administrative area and the Research

and Development area of the company were located in the two separa te

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

connecting the two sides. Tnere were two additional buildings which

housed the rest of the research workers, those working in Product

Development and Virology; workers from the Product Development and

Virology Units were not included in the study.
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A literature review revealed several epidemiological and

The ,company had ,occupied this location since 1955 and had made no major

structural changes in the buildings since construction. A phosgene spill

occurred in 1974; both areas' of the main building had to be evacuated.

The hood exhaust ventilation plenums located on the roof were found to be

too close to the fresh air intake; the company subsequently installed an

activated charcoal filter system to prevent recurrence of similar problems.

In 1976 and 1977 the company provided preliminary data to NIOSH indic:ating

an unsuccessful pregnancy rate of 25% for women working in the Research

and Development area as compared to 10.8% for those in administration;

these rates'; however. were based on small numbers. Further data supplied

by the company were presumed to be incomplete because they included only

those women known by the company to have been pregnant. Since terminated

employees were 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. Of the many

suspect chemicals used within the worksi.te, only solvents (as a class)
. .\.'

were sufficiently prevaLent t.o constitute a plausible explanation for the

cluster. l

experimental reports indicating an association between solvent exposure

during pregnancy and adverse reproductive outcomes, notably among women--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 malformations4,5, perinatal
, 6'

deaths, spontan-

eous a bort ions 7, and ch,'oniatid breaks8 among laboratory workers,

pharmaceutical company workers, and women who were exposed to solvents

during pregnancy.

The following factors prompted NIOSH to conduct a full scale epidemio-

logical study of reproductive outcomes among the female employees: 1) the

pre1i.minary data provided by the company, 2) the presence of hazardous

substances in the work areas, and 3) the apparent high leV'e1 of concern

among company employees.

II. METHODS

A. Study Design and Data Collection:

A reproductive history survey of past and current female employees was

conducted using a retrospect.ive cohort. study design. Our hypotheses were

that employment in the Research and Development laboratory areas was

associated with an increased ri~~_of adverse reproductive outcomes at any

time after the employment and that such employment was associated with an

increased risk of adverse reproductive outcomes if the pregnancy coincided

with the employment.
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Company personnel records of .a11 female employees who worked during the

period from 1/1/62 to 6/8/77 were used for selection of a study popu1a-

tion. The group studied:

- worked 6 months or more (to exclude short term workers);

- worked in the building which housed the R&D and Administrative

divisions;

worked between January 1, 1968 and June 8, 1977 (to maximize recall of

events during the last 10 years)';

- were in childbearing age during their period of employment.

Specifically, they:

were over 18 years old at the end of employment (or the end of the

study period if still employed); and

were . under 45 years old 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 inclusion. (Figure 1.) 23% (166/709)

of the women worked in the laboratory area and will be referred to as the

exposed group',.,. 70% (4.99/709) were clerical or administrative workers,."
employed in the administrative wing and not significantlY exposed to the

laboratory environment; employees in the administrative building were

selected as an internal comparison group. 6% (441709) of the women had

worked in both buildings and werG_c1assified as eA~osed.-._-
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Efforts were made to locate and contact all members of the study group.

About. 2/3 (468/709) of the women no ,longer worked at the company at the

start of the study. Tracing them was difficult both because they changed

last names when they married, divorced, andlor "re-married; and because

they 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 \wmen Com-

pleted interviews.

Environmental insults to germ cells, embryo, or fetus can result in con-

genital malformations, lO~1 birthwei.ght, spontaneous fetal loss, altered

:'lex rati.o, stillbirth or late fetal de:"th, and developmental disabi.lity or

disease9• Th is study was designed to look for all of these potential

endpoints because of the possibility that one outcome might mask another,

as, when fetuses Hith chro;nosomal anomalies such as trisomy or triploidy

sustain a high spontaneous fetal loss rate.

~ -~.;...

The questionnaire was designed to elicit demographic data and work, repro-

ductive, and general health and medical histories for each subject and her

spouse*.Women with at least 3 years experience as professional inter-

viewers Here trained to conduct the interview and complete the question-

naire. Most intervieHing Has done by telephone, which has been shown to

be highly successful and cost-effective in obtaining an excellent response

rate in urban areaslO,ll. For the feH respondents who lived in the

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

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

*r\testionnaire avai.lable' <?n Request
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Defore the women were intervie>led, . both 'NIOSIl and the pharmaceutical com­

pany sent each >loman an introductory letter >lhich explained the purpose of

the study. Intervie>ling began on August J.5, 1979 and continued through

April, 1980, although the majority of the interviews were completed within

3 months of the beginning date. The few women who were difficult-to-trace

primarily accounted for the extended period of interviewing. Pregnancies

ending as late as August 14, 1979 were eligible for inclusion. Of the 578

eligible women contacted, 513 (89%) cOIl\pleted an interview; 60 (10%) re­

fused il}tervie"s; and 5 (1%) consented to interviews, but the actual

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

D. Statistical Methods:

Estimated date of conception was calculated for each pregnancy by sub­

tracting 9 months from the date of each live or still birth, 4 months from

the date of each miscarriage, or 3 months from the date of each abortion.

These events were compared with the work history in each woman's question­

naire to determine if and "'here the mother was working at the estimated

time of conce~i:ion. Doth the possi.bilities that (1) exposure to the

mother anytime before or during pregnancy or (2) exposure to the mother at

the time of conception could be associated >lith adverse reproducti.ve out­

come were tested. The term "subcohort" will be used to designate those

pregnancies >lith an estimated. date of conception while the mother >las

working. For the purpose of the study, any work i.n the laboratory area at

this facility is defined as exposure. Only pregnancies which occurred

during the mother's period of elig~bility were used in analysis.
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In an effort to control for possible confounding variables, stratification

was used. The covariates of age, pari ty, and alcohol and tobacco con-

sumption of the mother were examined individually by work area with Con-

tingency tabl.es. If all poss'ible combinations of the various covariates

had been considered at one time, the samp1e sizes would have been too

small for meaningful analysis. However, if any 'of the covariates was

distrj.buted equall.y over' both laboratory and administrative work areas,

then its contribution as a confounder could be discounted in future anal-

yses. Stratified analyses were used for covariables found to be 'distrib-

uted differently in laboratory and administrative work areas. The }lantel­

Haenszel chi' was used as an overall test of differences in pr.egnancy out-

comes between laboratory and administrative areas. Separate contingency

tables were generated for each age stratum and then pooled. Parity strata

were handled in the same way.

Because of increased risk of 1m; birth weight and perinatal illness in-

herent to multiple births, sets of twl.ns were excluded. lfuere sufficient

informati.on was· obtained to characterize an abortion as spontaneous, the
'-~',

pregnancy was classed as a "miscarriage"; otherwise, the pregnancy was

excluded from analysis. Terms such as "missed abortion" or "incomplete

abortion" were taken to indicate spontaneous abortions.

Analyses by pregnancy are somewhat compromised by the lack of independence

of pregnancies within each woman. In an effort to allevi.ate this problem,

an analysis was performed using women as the units of study instead of

. ~ .
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pregnancies. A woman was categorized as having an adverse outcome if any

of her pregnancies after she began work at the plant resulted in a miscar-

riage or stillbirth. If any' eligible pregnancy was aborted, and If she

had no other miscarriages or "stillbirths among eligible pregnancies, she

was put in the abortion category. Lastly, a woman was put into the live

births category only if all of her eligible pregnancies resulted in live

births.

C. Confirmation/Categorization of'Halformation by Physician Panel

For each pregnancy, mothers were asked "\{as [the child] born with any

birth malformations or health condition? ... Hhat type of birth malform-

ation or condition?" The questions elicited many responses which required

clarification. Independent confirmation that the reported malformation or

health condition ,;as a bona fide anomaly was sought from a panel of five

physicians. Each physician was asked to classify the verbatim question-

naire response,. into one of the following five categories: a congenital.
'-~,

malformation, the result of birth trauma or perinatal illness, a normal

physiologic variant, an essentially normal occurrence and other or un-

known. For the analysis by workplace at the time of conception, the panel

also made recommendations for obtaining more information as necessary in

order to classify the response properly.



- 9 - 7/14/83

Additional information was obtained from two sources: the mother 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);' one (with one affected child) refused. to

participate further and three (with .one affected child each) could no

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

status of the child's healrh was also determined and the mother was asked

if she would authorize NIOSH to request medical records pertinent to her

child's condition. The physician panel re-evaluated all information ob-

tained and, on the basis of their classifications, the proportion of mal-

formations was reanalyzed. Those cases classified as "unknown" were con-

sidered .. non-malformations for the purposes of analysis.

III. RESULTS

A. Follo'.-up Results, Response Rate, and Temporal Trends:

Figure 1 show~ the study participation data. Unlisted phone numbers and
>..:,

unanswered letters account 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 interviewed and non-interviewed sub-

jects. (The work history 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.)

Laboratory personnel had a higher participation rate than' administrative

personnel, but the difference in participation rates was not significant.

,

Although 60 of the 578 women contacted (10%) refused to participate, there

was no significant bias in participation rates. Of the women contacted, a

higher proportion of exposed 110rkers 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 those

those interviewed. (Chi-square = 2.69 (4 d.f.); p greater than 0;50)

Hany of the confounding factors thought to influence pregnancy outcome

were found to be distr,ibuted evenly in both the exposed laboratory and

unexposed administrative groups. Alcohol consumption of the mother, as

measured by be~r, wine, and mixed drink consumption was not significantly
. '.~

different between groups. The pattern of cigarette smoking was also siIn-

ilar among laboratory and administrative workers. There appeared to be no

relationship between exposure of the husband to toxic agents and adverse

pregnancy outcomes. There ~las no 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 differed significantly between the

laboratory and administrative workers; laboratory workers tended to be

slightly older at the estimated time of conception than administrative

workers (28.4 vs. 27.1 years, p = .002) and had . slightly' greater parity

(1.94 pregnancies vs. 1.73, p less than .05). Age and parity groups were

therefore used as strata when making comparisons on reproductive outcome

between laboratory and admini.strative workers. Laboratory workers had a

mean of 15.1 years of education while admini.strative workers had a mean of

1.4.0 ?eat:s. The difference is significant (p = .0001).

Outcomes were a1.so examined by calendar year of pregnancy to see if there

were any secular trends. (See Figures 2 and 3) The women ,·,ho had previ-

ously worked in the laboratory reported significantly greater proportions

of malformations during the early 1970' s than did the administrative

workers (p = 0.003 for 1.972-73).

Tab1.e 5 shows the number of women in each group who had ever been pregnant

and the number of those pregnancies eligible for inclusion in this study.
'1,\

There are no s1gnificant differences among groups.

I
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B. Adverse reproductive outcomes of women who worked before or during

pregnancy.

This comparison examined the potential long-term effects of working in the

laboratory before or during gestation. The proportion of miscarriages or

still births was 0.118 for those who had worked in the laboratory prior to

or during pregnancy and 0.l!t9 for those who had never worked in the

1aborlltory. The difference was not significant.

The proportion of .infants found to have congenital malformations or peri­

natal illness was elevated but· not significantly higher in women who had

worked in the laboratory at any time prior to giving birth.· The Mantel

Haensze1 test stratified by parity sholved a pooled odds ratio of 1.9!,

with Xi = 3.09, p = 0.08. Stratifying by 5-year age group yielded

a pooled. od.ds-ratio of 1.95 ,,,ith X2 = 3.2 1., p = 0.07 for congenital

defects and perinatal illnesses combined (see Figure 2). Stratification

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

xi = 2.40; and p = 0.12.

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 = 2.71., p = 0.10). The sex ratio was higher for infants of

exposed women (1.15) than for those of unexposed women (0.99); as before,

this difference was not statistically. significant (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 proportion of laboratory workers or admini­

strative workers with adverse pregnancy outcomes (X2 = 0.98, p = 0.91).

C. Mverse reproductive outcomes of women working at the estimated date of

conception:

The proportion of infants born with malformations to mothers who worked in

the laboratory at the estimated date of conception was significantly dif-

ferent from the proportion for controls (Table 7, p = 0.01). The propor-

tion of infants with perinatal illness was not significantly different.

Considering white women only, the proportion of malformed infants in the

subc,ohort was still statistically significant (p = 0.04). Figure 2 shows

the temppral distribution of malformations and perina'tal illnesses among

the subcohort.

Among women working at the estimated date of conception, the proportion of

miscarri.ages and still births combined was 0.182 in the laboratory and
.<;,

0.192 in the "comparison group (Table 3); this difference' was not stat-

istically sIgnificant. The sex ratIo was 1.25 (or 25% more males) 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, ~~,born infants Hhose weight Has less than

2500 grams Has not statistically different betHeen the exposed and unex-

posed groups.
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Table 6 summarizes the mother's initial· response, the additional inform-

ation obtained in the'telephone interview, and the final classification of

the case into the five categories of malformation/health conditions at

time of birth by the reviewing physicians. In 13 of the,15 cases, suf-

ficient information was av~ilable originally or ·was collected from the

telephone interviews for categorization of the condition. Further inform-

ation for documentation of two cases, classified as "unknown," remains

incomplete because these mothers could not be contacted.

IV. DISCUSSION AND CONCLUSIONS

The data show t.hat there was a significantly higher proportion of congenital

malformations among children born t.o women employed in the· laboratory area of

a pharmaceutical research plant.. The cluster was limited in time (with a peak

in the early 70's). Sufficient industrial hygiene dat.a were not available to

permit investigation of specific agents. Organic solvents might have been

involved, judging from other reports and the nature of this workplace, but the
,

support for that hy~othesis'proVided by t.hese data is weak.

The significant difference in mean years of education suggests differences in

soc,ial and economic traits which might extend to dietary practices, desired

family size, and other factors with pOtential to affect this study.
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Age at conceptIon and parIty were both signtficantly different bet"een the

laboratory and adminIstrative groups. They were associated with each other

and with the combined outcomes, congenital malformations plus perinatal i~l­

nesses, to the extent that controlling for either resulted in loss of stat­

istical sIgnificance (p greater 'than 0.05). Since p levels \{ere 0.07 and 0.08

eVen after controlling for age or parity, it is still possi.ble that SOme other

factor was also affecti.ng pregnancy outcome.

The most serious limitation of this study stems from its origin as an investi­

gation of a problem. The P?pulation studied was not randomly selected from a

pool of populations with known exposure, it was a self-reported cluster of

mIscarriages and sti.llbirths. The eff,oct found, an increase in malformations

and perinatal illnesses, was related to· the reported problem. Although we

confirmed the existence of a cluster, extrapolation from this observation

should be made very cautiously.

Host of the statistical analyses used in this study further assumed that each

pregnancy, the unft. of observation, was an independent event. The outcome of

one pregnancy can, however, affect subsequent pregnancies. Using women as the

unit. of observation partially controlled for non-independence but reduced the

number of observations. Hore elaborate analytIcal techniques are available,

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

:
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Bias could originate in ~ubject selection, ascertainment, willingness to par-

ticipate, recall, or differences in interviewers. Ascertainment bias is pos-

sible, since 28%' of the population at risk was not interviewed due to refusal,

death or loss to follow-up. The possible biases of interviewers were examined

by examining the responses obtained by each "ith regard to pregnancy outcome.

There were no statist ically significant differences among the 12 interviewers

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 th~ physician panel) among pregnancies of the women each interviewed.

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, classification into exposed and non-exposed categories is. probably

accurate.

Recall bias would have been more likely to occur for the outcome of spontan-

eous abortion than for term pregnanci,es. There is no reason to think that

administrative workers may, be more subject to recall bias than laboratory
."\,

workers. However, the high level of public interest, manifes t ·in ne"'spaper

and magazine articles at the time of the original request, may have prompted

the exposed women to think more about their past pregnancies, particularly

about any adverse events. --
It is difficult to assess the magnitude of any of these biases. One ",ould

expect other adverse reproductive outcomes as well as congenital malformations

to have been reported by laboratory workers if they, as a group, encompassed

bias significant enough to influence the study results.
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An association would be more convinc.ing if 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 may draw no 'conclusions from the a'b-

sence 'of a clear pattern among the malformations and illnesses .observed, but

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

study, is less than ideal.

/

-
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Figure 1: . TRACING RESULTS FOR \</OMEN PHARMACE.UTICAL WORKERS

709 women employed
6 mos or longerl

L=166; A=499; B=44

~. 1 .~~._
6 \ 578 contacted 125 lost to

. dec.eased \. L=14 0; A=399; B=39 f OUOI'-Up

0-0,A-~ I ~95' '"4

60 513 completed 5 "other"
refused interviews 2 L=2; A=3; B=O

L=8; A=47; B=5 L=130; A=349; B=34
---------*----------

*---------*----------
L=169; A=3l8; n=22

Unknown=4

L=67;

4 incomplete
infonnation

293 pregnant
at or before
interview

L=102; A=180; B=l.1

216 never
pregnant before

interviel.v
A=138; B=l1

79 with ineligible
pregnancies

L=25; A=48; B=6

•

I'----------'

214 with pregnancies
included in study
L=77; A=132; B=5

L = Laboratory only; A = Administrative only; B = Both; Unknmm = \lork area
could not be ascertained.
1 All work area classification in this Figure is by woman, not by pregnancy.

2 Classification of work area belm, this cell is from questionnaire; for this
cell and above, classificati.on is derived from the employer's records (see
text) •
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Table 1: Known or Suspect Carcinogens
Used in the Research and Development Unit

7/lli/83

acetamide
aniline
arsenic trioxide
benzene
carbon tetrachloride
chloroform

chromium trioxide
dIcyc10hexamine
hydrazIne
hydroquinone
lead acetate
,mercury

o-dichlorobenzene
o~to1idine

~-ch1orobipheny1

tannic aCid
toluene

Table 2: Pregnancy Outcomes of \Vomen \Vho had Worked
During or Before Gestation, by Work Area

Miscarriages Live Total
+

\<lork Area StIllbirths Births Pregnancies-
Laboratory Area 17 (11.8%) 127 144

Administrative Area 34 (14.9%) 194 228

Total 51 (13.7%) 321 372

Relative rIsk = 0.76; X2 = 0.72.

Table 3: Pregnancy Outcomes of Women
Workin~~~t the Estimated Date of Conception, by Work Area

Miscarriages Live Total
+

Work Area Stillbirths Births Pregnancies

Laboratory Area 12 (18.2% ) 54 66

Administrat ive Area 14 (19.2% ) 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)

Total
Lab +

Adm-AdmLab
,,,.-

Not" Contacted 26 100 5 131
(% of total) 16 20 11 18

Contacted

Completed N 130 349 34 513
(% of contacted) 93 87 87 89

Refused N 8 1,7 5 60
(% of co~tacted) 5.7 12 13 10

Other N 2 3 0 5
(% of contacted) 1.4 0.8 0.0 0.9

Total contacted 140 399 39 578

. (% of total) 84 80 89 82

Grand Total 166 499 44 709

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

Women Reporting:
Eligible Ineli.g i ble Without Total

Pregnancies Pregnanci.es Pregnancies Women

77 25 67 169

132 48 138 318

5 6 11 22

214 79 216 509

Area

Laboratory Only

Administrative Only

Both

Total

X?r = 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 at Estimated Date of Conception

Work
Case II Area**

1 L

Verbatim
Questionnaire

Response

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

Additional
Information

wears braces due
to spine - motor
,unpairment; attends
special school

Final
'Classification

perinatal illness

2 shallow breathing; no further information probably congenital
very premature; intestinal malformation
wan not developed; ruptured
(Note: child expired at
3 months old)

3

4

5

6

7

8

L

L

L

L

L

L

prematurity, causing
lungs to collapse

allergy to all milk

hematoma on the head

two fingers attached
together on both hands

feet turned in

pyloric stenosis

no further problems
wi.th lungs

no further'
informatiou necessary

also described as
birth mark, lwnp on
head, "por twine
staiu"

little finger aud
adjoining finger on
both hands were
surgically corrected

feet were "casted"
at age of 2 months

surgery performed

perinatal illness

normal physiologic
variant

normal physiologic
variant

congenital malfor­
mation

congenital malfor­
mation

congenital malfor­
mation

congenital malfor­
mation

9 L pyloric stenosis;
intestinal blockages;'
hyperactive; minimal
brain dysfunction

corrective surgery
performed for pyloric
stenosis at 6 moutlw
old; intestinal blockages
noticed during surgery
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Tab1e 6 (Cant.)

7/14/83

10

11

12

13

L

L

L

A

eye problem
(very poor vision
in one eye)

heart murmur found
at 3 months old

lungs: hyaline membrane
disorder
(Note: child expired at
2 days old)

heart murmur

pending response
from mother

cardiologist con­
sulted; drs. feel
that source is
"closing up"

no further
information necessary

pending response
from mother

unknown*

congenital malfor­
mation

perinatal illness

unknown*

14 A egg-shaped head no present problem normal physiologic'
with head shape; variant
unusual shape influenced
by mother's anatomical
configuration during birth;
no surgery necessary

15 A heart murmur present at 1 mo. old;
disappeared after
that ti.me

normal physiologic
variant

*

Note:

**

Unkno,;n cases could not be classified by review panel due to
insufficient information. Mothers had not responded to telephone
calls and/or letters at the time of this ,·niting. Further follow-up
is pending.

':.,

One set of twins were also reported in this group. Ho,;ever, they were
excluded from analyses sinee the birth of twins is an unusual
pregnaney outcome (i.e. birth of each child does not qualify a s an
independent event)

. "Work Area" refers to the area in which the woman was worki.ng when her
child was conceived. The laboratory area and the administrative area
are designated as "L" and. "A"·~·respectively.

-:i·· .
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Table 7: Congenital Malformations and Perinatal Illnesses
l\yWork Area of Mother at Estimated Time of Conception

wb. Admin.
Workers Horkers Total p*

;."

1. Malforma t. ions

Malformations 6 0 6

Other Bi.rths 48 59 107

Total Live Bi.rths 54 59 113 0.01

2. Perinatal Illnesses

Perinatal Illnesses 3 0 3

Other Births 51 59 110

Total Live Births 54 59 113 0.11

3. Malformations plus Perinatal Illnesses

Malformati.ons plu·s
Perinatal Illnesses 9 0 9

Other Births 45 59 104

Total Live Births 54 59 113 0.001

4. Race = !-/hire, Only

Malform8 ti.ons ;.~~,:, 4 0 4

Other Births 1,3 57 100

Total Live Births 47 .57 104 0.04

*p value, Fisher's Exact Test, one tailed

:;:,;;;;;.::

...

7/14/83
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Figure 2
Numbers of Live Births and

Combined Malformations and Perinatal Illnesses
Arnong Homen Hho Horked Before or During Pregnancy

By Year of Conception and Hork Area

7/14/83
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I I = Live birth without congenital malformation or perinatal illness
Ixi = Congenital malformation or perinatal illness (combined totals)


