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Transmission of Occupational Disease to Family
Contacts '

Barry Knishkowy, mp, MpH, and Edward L. Baker, MD, MPH

As recognition of occupational illness increases, the scope of health problems related to
work widens. An important area of concern is the worker’s family, which has been
shown to be at increased risk of disease attributable to the hazards previously thought to
be relevant only to the worker. Such “para-occupational” disease occurs particularly in
spouses and children through transport by the worker of hazardous materials from the
worksite into the home. The most common vehicle has been contaminated work clothing
brought home for cleaning. Outbreaks of severe illness caused by lead, beryllium,
asbestos, and other compounds have been traced to home contamination by industrial
dust. In this review, we describe reports of “para-occupational” illness that demonstrate
the importance of early recognition by medical professionals of this cause of illness and
of strict control of the dissemination of hazardous materials outside the workplace.

Key words: occupational disease, lead, ashestos, polychlorinated biphenyls

INTRODUCTION

Tliness related to occupational exposure is increasingly recognized as a major
public health problem. Concern has extended to workers’ families whose health may
be adversely affected as a result of the workers’ exposure to hazardous substances.
Childhood malignancy rates have been reported to be increased in families where
parents are employed in hydrocarbon-related and other industries [Fabia and Thuy,
1974; Peters et al, 1981]. Mutagenic or teratogenic mechanisms are postulated as
being responsible for these and other occupation-related family health consequences,
including infertility, spontaneous abortions, and low birth weight [Strobino et al,
1978; Whorton, 1983]. Breast milk has also been implicated in the transmission of
occupational toxins to nursing infants, causing elevated blood levels and disease
[Wolff, 1983; Bagnell and Ellenberger, 1977].

Another type of “para-occupational” disease occurs when toxic substances are
carried home on contaminated work clothing and disease occurs in family members,
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particularly young children [Fischbein et al, 1980; Bellin, 1981; Chisolm, 1978]. In
this paper we summarize reports of such outbreaks and suggest strategies for control-
ling this problem (Table I).

DESCRIPTION OF OUTBREAKS
Lead

Increased lead absorption has been documented in families of workers at lead
mines [Martin et al, 1984], smelters [Baker et al, 1977; Rice et al, 1978; Lead
poisoning—Tennessee, 1976; Winegar et al, 1977; Dolcourt et al, 1981], and storage

“battery factories [Dolcourt et al, 1981; Increased lead absorption in children of lead
workers—Vermont, 1977; Dolcourt et al, 1978; Lead poisoning in children of battery
plant employees—North Carolina, 1977; Elwood et al, 1977; Watson et al, 1978].
One of the first reports involved an outbreak of symptomatic lead poisoning among
children of workers at a secondary lead smelter in 1975. Eight of ninety-one children
studied required hospitalization and chelation therapy. Blood lead and erythrocyte
protoporphyrin (EP) levels were significantly higher among these children than in a
group of neighborhood control children. These lead and EP levels were well corre-
lated with the lead content of household dust. Nonoccupational sources of lead in the
home, such as lead-based paint or dust from local industrial sources, were shown to
be unimportant contributors to this outbreak [Baker et al, 1977].

TABLE I. Exposures and Manifestations of Para-Occupational Disease

Exposure

Manifestations

References

1. Lead

[

. Beryllium

. Arsenic

. Asbestos

- Polycyclic Compounds

(PCBs and related
substances)

Increased absorption
Hematologic toxicity

Berylliosis

Increased absorption
Hepatic angiosarcoma
Mesothelioma

Increased absorption
Chloracne

Baker et al, 1977
Dolcourt et al, 1981
Elwoood et al, 1977
Martin et al, 1984

Rice et al, 1978

Watson et al, 1978
Chamberlin et al, 1957
Chesner, 1950

Eisenbud et al, 1949
Hardy et al, 1967

Hardy et al, 1948

Lieben and Williams, 1969
Klemmer et al, 1975
Falk et al, 1981
Anderson et al, 1976
Anderson et al, 1979
Lietal, 1979

Newhouse and Thompson, 1965
Vianna, Polan, 1978
Whitwell et al, 1977
Baker et al, 1980

Good and Pensky, 1943
Jensen and Walker, 1972
May, 1973

6. Chlordecone (Kepone) Increased absorption Taylor et al, 1978
Systemic toxicity Cannon et al, 1978
7. Synthetic estrogens Hyperestrogenism Pacynski et al, 1971
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Subsequent studies have produced similar findings. A report of 27 children of
employees at a lead storage battery plant revealed significantly higher blood lead
levels and concentrations of lead in houschold dust than in a group of neighborhood
control children [Increased lead absorption in children of lead workers — Vermont,
1977]. Another study found that 40 of 58 children whose mothers worked in a battery
factory had lead levels greater than or equal to 30 ug/dl of blood, and that six required
chelation therapy at least once [Dolcourt et al, 1978]. Young children, ages one
through six, had the highest blood lead levels and the greatest prevalence of lead
poisoning. Ingestion of particulate lead in house dust through hand-to-mouth activities
normally seen in preschool children was felt to be the primary mechanism of exposure.

These studies attributed the increased lead absorption in family members to lead
brought home on workers’ clothing. One of the other reports of transmission to family
members involved workers in two secondary lead smelters who generally showered
and changed their clothing at the end of a work shift and did not bring the contami-
nated clothing home. The authors suggested that lead sources, such as cars parked at
the plant, dust on objects passed through a contaminated parking lot, and dusty street
clothing that had been stored in dirty lockers, may have been responsible for the
exposure at home [Rice et al, 1978].

Beryllium

Numerous studies have shown that chronic berylliosis may develop in household
contacts of beryllium workers [Liecben and Williams, 1969; Chamberlin et al, 1957,
Chesner, 1950; Hardy, 1948; Hardy et al, 1967; Eisenbud et al, 1949]. Many of the
individuals in these studies not only lived with beryllium industry employees, but also
lived near the plant. An atternpt was therefore made to identify the principal source
of exposure. In one study, 27 of 60 neighborhood cases were exposed to beryllium
only through contaminated clothing [Hardy et al, 1967].

To quantify home exposure resulting from the laundering of work clothing,
Eisenbud and colleagues [1949] determined that shaking contaminated clothing pro-
duced an average beryllium content in air of 500 ug/m’>. (The present federal standard
for beryllium permits a ceiling concentration at the workplace of 5 ug/m>.) The
development of strict occupational hygiene measures in 1949 has largely reduced
home contamination and the incidence of beryllium-related diseases among both
workers and their home contacts has fallen markedly since that time [Hardy et al,
1967; Hasan and Kazemi, 1974].

Arsenic

In one report, agricultural use of toxic substances led to contamination of the
home environment. The arsenic content of house dust among Hawaiian families that
used arsenical herbicides was found to be higher than the level of contamination in
the homes of families that did not. Additionally, several extremely high values (greater
than 100 ug arsenic/gm dust) were recorded in both groups. In each instance the
home owner was found to be employed either by a pest control firm or by a firm
specializing in the treatment of construction lumber with wood preservative chemi-
cals. The authors concluded that excess arsenic in these cases may have been carried
home on work clothing [Klemmer et al, 1975].

Arsenic from the workplace may have contributed to the development of cancer
in a child. A report in the literature describes four cases of hepatic angiosarcoma, a
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rare tumor which is especially uncommon in children. One of the four was a girl who
lived within one mile of the copper smelter and mine where her father worked in Ajo,
Arizona. Exposed to arsenic in her water supply, in the local soil, and on her father’s
clothing, this girl ingested large amounts of the substance as a result of her habit of
eating dirt both from the yard and from her father’s shoes. The contaminated clothing
may well have played a role in the development of her illness [Falk et al, 1981].

Asbestos

Asbestos from the workplace has been implicated in numerous cases of mesothe-
lioma in family members [Newhouse and Thompson, 1965; Anderson et al, 1976;

Vianna and Polan, 1978; Li et al, 1978; Whitwell et al, 1977; Anderson et al, 1979]. é//
One of the first studies of this association, published in 1965, reported that 9 of 83

patients at the London Hospital with a diagnosis of mesothelioma had lived with _ -
asbestos workers. Typically, the patient was a woman who washed her husband’s T
contaminated clothing. In one case, the husband was described as coming home
“white with asbestos every evening for three or four years.” [Newhouse and Thomp-
son, 1965].

In 1976, 33 case reports of mesothelioma in family contacts of asbestos workers
had been reported. An additional four cases were reported in an article that summa-
rized all family cases to that date. The authors of this paper also carried out a study
of 326 people who had lived in the homes of asbestos workers during their employ-
ment, and who themselves had had no other exposure to asbestos. One hundred and
fourteen, or 35% of those studied, were found to have chest x-ray abnormalities,
including pleural thickening, pleural calcifications and irregular opacities [Anderson
et al, 1976].

In another report, 52 women with mesothelioma were found to have a signifi- <
cantly greater number of fathers or husbands who had worked in asbestos-related
industries than did a group of controls [Vianna and Polan, 1978]. Three cases of
asbestos-related disease have been reported in a single family: Mesotheliomas devel-
oped in both the wife and the daughter of an asbestos worker who had died with
severe asbestosis and lung cancer [Li et al, 1978).

An attempt has been made to quantify the actual exposure to asbestos fibers in

the homes of workers. Chrysotile asbestos concentrations in air in the homes of 13
asbestos mine and mill employees were found to range from 50 to over 2000 pg/m>,
(The current federal standard allows a ceiling concentration at the workplace of ten
fibers longer than 5 um/cc, or approximately 300,000 ug/m>.) This contrasted with
samples from three neighboring homes of nonminers, in which the airborne concen-
trations ranged from 32-65 ug/m® [Nicholson et al, 1980].

‘/’

Polycyclic Compounds

One of the first reports of occupation-related disease in family members was
published in 1943 and involved Halowax, a mixture of pentachloronaphthalene,
hexachloronaphthalene, and chlorinated biphenyl, which was used in insulating wire
for electric cables. A total of 52 cable workers using Halowax developed acneiform
lesions (chloracne), referred to in this outbreak as “Halowax Acne” or “Cable Rash,”
Workers® wives also developed an eruption resembling that of their husbands, most
probably as a result of contact with contaminated work clothing [Good and Pensky,
1943).




l—

s a girl who
rked in Ajo,
 her father’s
her habit of
ited clothing
1981].

of mesothe-
et al, 1976;
et al, 1979].
that 9 of 83
| lived with
r husband’s
ming home
ind Thomp-

tos w.:rs

hat surnma-
out a study
eir employ-
undred and
10rmalities,
[Anderson

€ a signifi-
stos-related
2¢ cases of
mas devel-
| died with

»s fibers in
mes of 13

00 ,u’3 .
lace ot ten

rasted with
ne concen-

mbers was
phthalene,
ating wire
acneiform
ble Rash.”
inds, most
id Pensky,

Para-Occupational Disease 547

Another occurrence of chloracne in family members involved the chemical
tetrachlorodibenzodioxin (dioxin) at a German plant in the 1950s. Dioxin, a minor
contaminant in the manufacture of trichlorophenol, becomes an important byproduct
of the reaction above 200°C. Increased production of dioxin due to chronic overheat-
ing led to the development of chloracne in all the plant’s workers, as well as in many
of their wives, children, and domestic animals [May, 1973].

A third outbreak of chloracne occurred in 1968 when an explosion in a 2,4,5-
trichlorophenol production facility resulted in skin lesions in 70 workers. Three
additional cases involving two temporary workers and a son of one of these men
occurred in 1971. The father’s work clothing was apparently the source of the son’s
exposure [Jensen and Walker, 1972].

Polychlorinated biphenyls (PCBs) are compounds that have been used as insu-
lating fluids and dielectrics. Elevated serum levels of PCBs have been found in family
members of workers in an electrical capacitor manufacturing plant [Baker et al,
1980].

Chiordecone (Kepone)

Chlordecone is a chlorinated hydrocarbon insecticide that was produced be-
tween the mid-1950s and the mid-1970s. A study carried out in 1975 showed that 76
(57%) of 133 people who had worked at a plant that manufactured Kepone had
developed a new clinical iliness characterized by nervousness, tremor, weight loss,
opsoclonus, pleuritic and joint pain, and oligospermia. A study of community resi-
dents and of family members revealed that many had detectable Kepone concentra-
tions in their blood. However, clinical evidence of Kepone poisoning (objective
tremor) was found in only two cases: Both were workers” wives who had washed
their husbands’ work clothing [Cannon et al, 1978]. In another study, the percentage
of workers’ family members with detectable chlordecone in their blood (94%) was
greater than that for workers in contiguous businesses and industries (72%) or for
residents throughout the locality (19%) [Taylor et al, 1978].

Synthetic Estrogens

One of the few available studies of occupational exposure to synthetic estrogens
describes hyperestrogenism resulting from exposure to DES and other estrogens at a
pharmaceutical plant. Seven of the seventeen affected individuals were children whose
parents worked at the plant [Pacynski et al, 1971]. Chemicals brought home from the
workplace may have been responsible for the effects seen in the children.

PREVENTION

The most direct means of preventing these exposures is by ensuring that
contaminated clothing remains in the workplace. The Occupational Safety and Health
Administration (OSHA) has promulgated regulations covering lead, arsenic, and
asbestos exposure requiring, among other things, that employers provide work cloth-
ing, changing facilities, and showers for employees. Unfortunately, other hazardous
substances are not covered by similar regulations and the standards that exist are not
universally enforced.

Physicians and other health practitioners have an important role to play in
detecting and preventing environmental disease. The occupational and environmental
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history, increasingly recognized as a valuable clinical tool, should be used in identi-
fying family contact disease. Three general questions should be included in any
. routine history [Goldman and Peters, .1981]; (1) What are your current and past
longest-held jobs? (social history); (2) Do you have, or have you ever had exposure
to chemicals, dust, fumes, loud noise, or radiation? (review of systems); and (3) Is
there any relationship between the presenting illness and any job or exposure, the
time of work or of home activities, or any other contributing factors? (chief complaint).
Consultation regarding the significance of specific workplace exposures can be
obtained from specialists in occupational and environmental medicine and/or federal
or state agencies. Through appropriate intervention the primary care provider can
educate the patient and the employer regarding the hazards of family contact disease
and ultimately lead to a reduction in this eminently preventable condition.

SUMMARY

Health may be affected by toxic substances in the home, in the community, and
in the workplace. Industrial substances transported home by the worker are increas-
ingly being implicated as agents causing illness in family contacts. Lead, beryllium,
and asbestos are substances for which this process has been demonstrated convinc-
ingly. Other toxins, including arsenic, synthetic estrogens, and various chlorinated
hydrocarbons, have also been implicated. Work clothing is the most important vehicle
by which occupational substances are brought home, but other personal objects may
provide sources of home contamination.

The magnitude of the problem may be reduced by workplace regulation and by
increased health provider awareness. Current OSHA standards indirectly protect
family members from exposure to asbestos, lead, and arsenic, while recommendations
to leave contaminated clothing at work are nonexistent for numerous other toxic
substances.

Control of family contact discase depends significantly upon public awareness
and involvement. The responsibility falls in large part upon the health care practi-
tioner, whose environmental and occupational history-taking for all members of the
family will facilitate protection of the health of workers and their household members.
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