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PREFACE

The Hazard Evaluations and Technical Assistance Branch of NIOSH conducts fiel
investigations of possible health hazards in the workplace., These i
investigations are conducted under the authority of Section 20(a)(6) of the P
" QOccupational Safety and Health Act of 1970, 29 U.S.C. 669(a)(6) which %
authorizes the Secretary of Health and Human Services, following a written *
request from any employer or authorized representative of employees, to .=
determine whether .any substance normally found in the place of employment has
potentza]ly toxic effects in such concentrations as used or found T

The Hazard Eva1uat1ons and Technica] Assistance Branch also provides upon :
request, medical, nursing, and industrial nygiene technical and consultative

asszstance'(Tﬁ) to Federal, state, and local agencies; labor; industry and
other groups or ind1vidua15 to control occupat1ona] hea]th hazards and to

prevent related trauma and disease.. B}
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Mention of company names or products does not constitute endorsement by the
National Institute for Occupational Safety and Health,



HETA 80-039-1179

SEPTEMBER 1982 NIOSH INVESTIGATORS:
LONG ISLAND RAYLROAD P. Honchar, M.S5., Ph.D.
NEW YORK

I. SUMMARY

In November, 1979 the Mational Institute for Occupational Safety and
Health (NIOSH) received a request for a Health Hazard Evaluation from
maintenance employees working for the Loug Island Railroad. (LIRR) The
requestars were concerned that there had been an excess number of birth
defects among the children of these maintenance employees. and that
these defects had been caused by exposure to 2,4 ,5-trichlorophenoxy-
acetic acid (2,4,5-T), a herbicide used for weed control along the

tracks of the LIRR,

To assess the possible health hazard, NIOSH investigators:compiled a
list of all live births from 1973 to 1979 among the members of the
Union Local. Medical insurance claims for this list of live births
were obtained from the union health insurance system, and all claims
for problems which may be congenitally related, diagnosed: during the
first year of life, were extracted. Comparatxve data for all major
birth defects combined are for all other defects observed more than
once in the study population, were obtained from the Centers for
Disease Control Metropolitan Atlanta Birth Defects Mon1tor1ng system
and/or the Prenatal Collaborative Project.

A total of 170 live births were observed among the study population.
Forty-two of the live births had at least onme non-infectious health
problem during the first year of life. All majcr birth defects
combined and inguinal hernlia were underrepresented in the study
population (3 observed versus 3.8l expected for major birth defects and
2 observed versus 2.3 expected for inguinal herrnia). Metatarsus
adductus (8 observed versus 3.47 expected) and tear duct obscruction (2
observed versus 0.22 expected)} were both significantly overrepresented
ln the study population. However, these latter defects may be
overrepresented in the study populacion due co diagnostic bias.

No definite excess of birth defects related to 2,4,5-T exposure was
found in the evaluation. Recommendations to control exposure to
2,4,5-T are found in Section VIII of the report.

KEYWORDS: SIC 4010, birth defects, 2,4,5-T, herbicides
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INTRODUCTION

On, November 15, 1979, the Teamsters Local 808, Woodside, Queens, New
York, requested that NIOSH conduct a Health Hazard Evaluation to
assess the frequency of birth defects among the children of Local
808's members who work on maintenance for the Long Island Railroad
(LIRR). The requester was concerned that there has been an excess
number of birth defects and that these defects had been caused by

-exposure to 2,4,5-trichlorophenoxyacetic acid (2,4,5-T) a herbicide

'-used for weed control- along the tracks of the LIRR.

ITI.

The NIOSH 1nvest1gat1on was Lntended to ascertain whether or not an
excess number of birth defects occurred in the Teamsters' children.

BACKGROUND
A. Exposure

The LIRR maintains a regular program of weed control along its
rights~of-way. The brush spraying program for the years 1974 through
1976 included the spraying in the Spring of 2,4,5-T in down graded
fuel oil or water. Numerous other herbicides have been used for weed
control prior to, during, and since that three year period. All
spraying is performed by contractors with assistance from a small
number of LIRR employees. Additionally, once a year a soil sterilant
is applied along the rights-of-way.

Teamsters Local 808 is composed of approximately 1400 members of whom

approximately 800 are employees of the LIRR and work on track
maintenance. Track maintenance involves routine operations such as
renewing and repairing ties, rails, and road bed switches, and large

.scale reworking and rebuilding of the tracks. Approximately 100

other Teamsters work on bridge and building maintenance which

includes vebuilding, repair, and repainting of bridges, buildings,

and plattorms,

Through their usual track maintenance activities, the LIRR employees

-from this Teamsters local could have contact Wlth the herbicides,

iacluding 2,4,5-T, used Eor weed control. The exposure would occur
during maintenance activities after spraying had occurred. Because a
vdriety of herbicides are used in the LIRR spraying program, each

‘worker has potential for exposure to multiple chemical agents.
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DISCUSSION AND RECOMMENDATIONS

Ingurance records provide an accegsible data set for the
epidemiologic study of defined populations. In the past, life
insurance records have been used to assess mortallty among applicants
w1th,recorded atrial fibrillation (9). In this investigation, the
health insurance records of the Teamsters were available for an
inital evaluation of problems in the Teamsters' children on the
assumption that serious problems would be noted in an insurance
claim. Conversely, it is possxble that insurance claims will provide
a2 record of medically non-serious problems in the populat1on because
the insurance company requires a diagnosis to be recorded in order
for reimbursement of the fee for a visit to a physician. It is not
unlxkely that specific diagnoses were made in marginal cxrcumstances
in order to facilitate compensation by the insurance cartier.

This problem is especxally possible in the category of orthopedzc
defects as listed in Table 4. Many of the problems noted there did
not have orthopedic follow-up or, even, a second visit to further
assess .the problem. It might be assumed, then, that the physician
saw what can be described as normal variation in the infant (7,8).

The issue of "minor" defects is also important here, Most birth
defects surveillance systems or studies look only for medically
defined "major," or life threatening defects. In fact, in this
cohort, the number of major defects was about what is expected for
this size population. '"Minor" problems are usually described as not
life threatening, and are ususally omitted from reviews of birth
defects because of the variability and subjectivity involved in
diagnosis (5,10). Most of the problems observed here are medically
categorized as "minor." This factor also explains why comparative
data from other surveys of birth defects do not exist for phimosis,
congenital subluxation of the hip, or tibial torsion, even though, in
particular, the two cases of cougenitally subluxed hip required
orthopedic follow-up and would not have been considered minor
problems by their families.

With regard to the results of this survey, there is no excess of
"major" birth defects present in this population of Teamsters
childrea, It is unlikely that serious problems, if they occurred,
wduld have been omitted from the insurance claims. Two "minor”
problems, metatarsus adductus and tear duct obstruction, are present
in significant excess. In the case of metatarsus adduccus, this
excess is most likely explained by diagnostic variabilicy which is
common for "minor" probleams, ar bv the source of daca as described
above which could force a diagnosis. The excess of tear duct
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B. 2,4,5-T: Use, Chemistry, and Toxic Effects

2,4,5-T is an herbicide effective in broad leaf control It has been
wldely used in the U S. since the 1940's in forestry, agrlculture,
and for malntenance of railroad and hlghway rlghts-of—way. Since
1979, its use has been temporarily and partially suSpended by the
U.5. Environmental Protection Agency.

2'4'5 -T is contamxnated during its produccxon with variable, although
generally small quantities of the highly toxic compound 2:3,7,8-tetra-
chlorod1benzo~p—d10x1n (TCDD). Concerns about exposure “to 2 & 5-T

are usually related to the concomitant exposure to TCDD.

Assessments of the reproductive effects of both TCDD alone and
2,4,5-T contaminated with TCDD have been carried out inj laboratory
anlmals. Additionally, a number of observations and studxes have
been made with human populations. In summary, 2,4,5-T wlth TCDD
contamznatzon, and TCDD alone, have produced teratogenzcgeffects when
female mice were exposed during gestation. Exposure of male mice to
2,4,5~T and TCDD (in addition to 2 &-d;chloroPhenoxyacetzc acid
[2 4-D]) resulted in no observable effects in their offaprzng.

.
In humans, evidence is inconclusive for reproductive effécts after
female exposure to 2,4,5-T, and no definitive studies of male-

mediated effects have been conducted (summarized in reference 1.).

METHODS .

A list of all live births among the Teamsters Local 808 members who

work for the LIRR for the years 1975 through 1979 was complled The
source of this list was a birth premium list maintained by the umion
which awards $100.00 to each union member who has a child; For this
List oE Live bzrths, insurance claims files were obtained!from the

union's health insurance system, ﬁ

The insurance claims files for each recorded live birth wé;e reviewed
by a physician. All notations of problems which may be congenitally
related, diagnosed during the first year of life, were extracted.

From the total list of health defects, all "major'" defects as
medically defined by the Centers for Disease Control's Metropolitan
Atlanta Birch Defects Monitoring Sysctem (2) and/or the Perinatal
Collaborative Project (3) were identified. Comparative data for aill
major defects combined, and for all other defects observed more than
once in the scudy population, were then obtained to ascertain if an
eXcess oL any particutar problem exists.



VI.

ol ey,

bR B Tt

'ealth Hazard Evaluatxon DetermlnaCLOn 80- 039

RN

Data sets utilized for comparacxve or expected data (Table 5) are the
following:

1. The Metropolxcan Atlanta Congenltal Defects Program. Joxntly
dxrected by the Centers for Disease Control, The Georgia Mental
ealth’ Instltute, and Emory Unlver31ty School of Medicine, this
on-301ngaprogram establishes’a case reglstry of defects from a
_3;de£1ned geographical reglon for study (4) -

2, The Collaborative Perinatal Program, Durzng the years 1959-1965,

a cohort of "‘over 50,000 mother-child pairs were recruited in 12

g,cenCers in’the U.S. for a study of the possible teratogenic role

“¥ of drugs, ‘and rates- for numerous blrth defects were established
-for the entire ¢ohorts (3,5).

37A study of Congenital Anomalies in the Newborn Infant, Including
zt‘i-Mmor Variations. ' From June, 1960 until May, 1962, the 4,412
z“newborn infants born at a hospital im Wisconsin were examzned at
*’ birth for defects with a focus on minor as well as maJor defects

. (6).

RFISULTS

Aétotal of 170 live births were observed among the Teamsters members
dﬁ%zng the years 1975 through 1979, Table 'l presents data on these
egrths by year and sex. .
A

Forty-two of the live births had at least one non-infectious health
problem during the first year of life noted on an insurance claim.
Q?ree are classifiable as "major™" defects (Table 2). The remaxnder
6f the health defects (Tables 3 and 4) are classified as "minor," and
afe not recognized as congenital problems, especially in the case of
the orthopedic problems which can be explained as normal
developmental variatien (7,8) or childhood illnesses.

h-

Table 5 presents data on the defects observed two or more times among

the scudy population. All "major" defects combined and inguinal

Hernia were observed at a lesser frequency than would be expected.

Metatarsus adductus/varus (8 cases) and tear duct obstruction (2

tases) were both significantly overvepresented in this study

population. Hydrocele is significantly overrepresented in comparison
to.one data set, and underrepresented when compared to another. And

Ffinally, no comparative data could be vbtained Eor phimosis,
congenital subluxation of the hip, and cibial torsion. Both cases of

congenital hip subluxation did receive orthopedic follow-up with
corTtection reported,
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VII.

obstruction could be explained by diagnostiec variability,
underrepresentation in the comparison population, a causal
association, or by chance, Hydrocele is significantly in excess
when compared to one data set, and underrepresented when compared to
another. This illustrates the problem of ascertainment of “minor"
defects, and variability which can exist in diagnosis,

CONCLUSIONS DISCUSSION

l. No excess of "major" birth defects is present among Teamsters
children born 1975 - 1979,

2. A significant excess of two '"minor" problems, metatarsus adductus
and tear duct obstructiom, is present.

RECOMMENDATIONS

1. Because of other suspected health problems, such as cancer,
associated with exposure to 2,4,5-T and other herbicides, the
exposure of the Teamsters to these substances should be
controlled.

2. Other studies in populations with more clearly defined exposure
data should be conducted to address the question of the
reproductive effects of human exposure to 2,4,5-T,
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Year

1975
1976
1977
1978

1979

Table 1.

Total

Distribution of Live Births in Study Population

Male

13

20

14

19

Female

20

22

lé

10

Total

33
42
30
29
36

170
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Type

pyloric stenosis

anal stenosis

uretero pelvic junction obstruction

Evaluation Determinatiom Report No 80-039

Table 2: '"Major' Defects

No. in Study Year of .
Population Sex Birth
1 male 1976
1 femate 1978
1 male 1978
Total 3
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Table 3:

"Minor" Health Defects

Miscellaneous

Type
gamma globulin deficiency
hyperbilirubinemia
jaundice
labial adhesions
protein intolerance
anorexia
enlargement lymph node
anemia
neatal ulcer
tear duct obstruction (stenosis)
heart murmer
Erb‘s Palsy
inadequate weight gain from birth
rectal hypotonia
epicanthus
hydrocele
inguinal hernia
hemangioma (left ear)
phimosis

No. in Study Population

e N N i R e el

s
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Table 4: “Minor" Health Defects

Orthopedic

Type No. in Study Population

flat foot (pes planus)

bilateral hammertoes

slight resistance to abduction
congenital subluxatiom hip

tibial torsion (external or internal)
tibia vara

metatarsus adductus/varus

"inversion of feet"

"4 toaes rt, adduction foot left leg"

= AD = od B
* *

*includes 4 cases of internal tibial torsion in conjunction with metatarsus
adductus/varus
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Table 5: Analyses of Defects Occurring More Than Once In
Study Population
l1-tailed
Reference for Fishers Exact
Type - "Observed # - Expected # Expected #- ~ Test p value
inguinal hernia 2 2.3 (3)
hydrocele 2 0.03 (3) 0.0007
6.17 (6)

metatarsus ad-
ductus

(varus) 8 3.47 (5) 0.024
tear duct

obstruction

(stenosis) 2 0.22 (5) 0.021
phimosis 7 *
congenital sub-

luxation hip 2 *
tibial torsion

{external or

internal) 7 *
all major

defectgk* 3 3.81 (4)

*No comparative, expected data available for
** includes pyloric stenosis, anal stenosis, uretero pelvic junction

obstruction

these minor defects
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