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Non-occupational exposure to asbestos is a hazard that may contribute
to the burden of mesothelioma over the next decades. Such exposure may
result from cohabitation with an asbestos worker and the handling of his/her
work clothes. This paper reviews the features of mesothelioma from domestic
exposure reported by the literature. Household-exposure mesothelioma cases
are more likely to be 1) female (primarily wife), 2) diagnosed with pleural
mesothelioma 3) exposed and, in some cases, 4) diagnosed at a younger age,
and to have a 5) longer latency and 6) similar lung asbestos concentrations
compared to occupational cases. Non-occupational subjects are more likely to
be under-recognized than those with occupational exposure. This underlines
the ongoing importance of exposure history in enhancing early diagnosis and
the need of a framework for insurance and welfare protection for mesothelioma
cases induced by non-occupational exposure to asbestos.
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Introduction
Malignant mesothelioma (MM) is a rare tumor arising most
frequently from the mesothelial lining of the pleura and the
peritoneum. Patients commonly show unspecific symptoms (i.e.,
dyspnoea, chest wall pain, pleural effusion, increased abdominal
girth and weight loss). Diagnosis usually occurs at a late stage and in
untreated patients, median survival is less than one year1.

MM is causally related to asbestos exposure with an aetiological
fraction above 80%2. The International Agency for Research on
Cancer recently confirmed that all types of asbestos cause cancer
in humans3.

Many western countries are currently going through an MM
epidemic, considering the extensive use of asbestos from 1950
to 1985 in a large number of industries (e.g., construction and
shipbuilding) and the long latency period (around 40 years) since
the beginning of exposure. Asbestos is still used in many countries
of Asia, South America, Africa and former Soviet Union4. The
incidence rates of pleural MM in a large proportion of Europe are
in the range of 10-20 cases per million. The highest incidence rates
of disease, about 30 cases per million, are reported from Australia
and the United Kingdom5. In Italy, the standardized incidence rate
for pleural MM in 2008 was 3.84 (cases per 100,000 inhabitants) for
men and 1.45 for women4. The incidence rates of peritoneal MM in
industrialized countries range from 0.5 to about 3 cases per million
population in men and between 0.2-2 cases per million in women6.
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In the countries that banned asbestos, most cases of
mesothelioma show a history of asbestos exposure at work,
while a proportion of cases do not report any occupational
exposure throughout their working life. Therefore,
assessment of the spread and of the health effects of nonoccupational asbestos exposure continues to be of great
public interest because related to peculiar circumstances
such as living with asbestos workers (domestic exposure)
or close to asbestos mines or manufacturing plants, or
naturally occurring asbestos fibers, or in asbestos-insulated
buildings (environmental exposure), which may be still
incompletely controlled7. Non-occupational exposures of
this type were found to account for 10.2% of cases in the
period 1993-2008 in Italy4, but they have been implicated
in up to 30% of current presentations in the United States
and are predicting to account for an increasing proportion
of disease8.
The domestic exposure that results from cohabitation
with an asbestos worker and handling of his/her work
clothes has been investigated in many studies. This paper
presents a review of the medical literature and analyzes the
features of MM cases occurring among household contacts
of asbestos workers.

Descriptive epidemiology

The risk of MM among household members of asbestos
workers has long been recognized since the report of
Newhouse and Thompson9 (1965). Review of the literature
on this exposure is difficult for many reasons10. On the
one hand, many of the descriptions are of single or of
a small number of cases11-13. Huncharek et al.11 (1989)
reported that a shipyard machinist’s wife, who had
washed his asbestos-contaminated work clothes at home,
died of pleural mesothelioma. An article by Schneider
et al.12 (1996) reported 5 pleural mesothelioma deaths
(5 wives of asbestos-industry workers) exclusively due
to domestic exposure. Bianchi et al.13 (2004) found 5
patients in a total of 40 familial mesotheliomas who had
been exposed at home while cleaning their relatives’
working clothes. On the other hand, in several studies, the
identification of household exposure as the mechanism for
family mesothelioma has been complicated by reporting
family cases with their own occupational14,15 or other
non-occupational exposures such as the neighborhood
of industrial sources or asbestos present in buildings of
employment16,17. Finally, in other reports, family cases
resulting from household exposure have been confounded
with a possible genetic predisposition to mesothelioma
reported in consanguineous family members who have
been occupationally exposed14,18.
Case series that report a considerable number of
household-exposure mesothelioma cases have been
published since 1990. Roggli and coworkers19 (1997)
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reported 33 female mesothelioma cases attributable
only to household exposure. Miller10 (2005) found 32
mesothelioma cases (27 pleural, 5 peritoneal) with domestic
asbestos exposure; 10 of these cases presented pleural
plaques, 4 of whom also had asbestosis. Marinaccio et al.4
(2015) listed 12,065 cases from the Italian Mesothelioma
Register 1993-2008 of whom 530 (4,4%) had lived with
a cohabitant occupationally exposed. Estimated latency
period −time from asbestos exposure to disease diagnosis−
for household exposure (50 years) was longer than for
occupational exposure (46 years), while the age of starting
exposure in family cases (17.4 years) was lower than in
occupational ones (22.5 years). A recent study carried out
in a ship-building district in northeastern Italy, reported 35
pleural mesothelioma cases (33 females −predominantly
wives− and 2 males) in relatives of asbestos workers who
had lived in the same household. Occupational exposures
of household contacts were in industrial activities well
known to cause mesothelioma among workers, such as
shipyard. Asbestosis was found in 7 women, 3 of these had
pleural plaques as well. As further evidence of previous
exposure, asbestos bodies were found on routine lung
sections in 4 cases20. A previous study in the area found
that the asbestos body concentrations among household
contacts of asbestos workers were comparable to those
found in shipyard-industry employees15.
Several case-control and cohort studies have confirmed
the increased risk of MM in family members of asbestos
workers. A case-control study from England reported
9 cases of MM among women (7 wives and 2 sisters of
asbestos workers) with household exposure9. In a casecontrol study among New York females, Vianna and Polan21
(1978) estimated an odds ratio (OR) of 8.0 (95% CI, 1.064.0) for household exposure. A case-control study in
Casale Monferrato (Italy), estimated a relative risk (RR) of
3.1 for spouses (both sexes) of asbestos-cement workers22.
In a previous multicentric study on MM, the odds ratio (OR)
was 7.8 (95% CI, 1.7-36.2) for domestic exposure17. A more
recent study in Casale Monferrato showed a statistically
significant increase in both pleural cancer mortality and
pleural MM incidence in a cohort of non-occupationally
exposed wives of asbestos-cement workers23. A previous
cohort study reported 3 cases of mesothelioma (a 40-yearold son and two daughters, aged 41 and 51 years, of
amosite workers) who had been exposed to asbestos at
home during their childhood24.
Data on related exposure fiber concentrations
are limited. Some simulation studies measured air
concentrations during handling of asbestos contaminated
clothes suggesting that potential take-home exposures
to household contacts are a fraction, perhaps 1%, of
occupational exposure25. However, studies are not available
to quantify airborne exposure concentrations for laundry
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handling where the worker contact was in a high exposure
occupation26.

Discussion

The overview of literature confirms the increased risk of
MM from domestic exposure for relatives of occupationally
exposed workers. Many researchers agree that occupational
as well as non-occupational exposure may be anything from
very heavy to very low. While exposure in non-occupational
circumstances is generally much lower than in occupational
settings, the levels may not be negligible27. Nicholson et al.28
(1980) found that chrysotile asbestos concentrations in the
air of the homes of 13 asbestos mine and mill employees
ranged from 50 µg/m3 to > 2000 µg/m3. Brushing clothes
might give peaks of >100 fibers/ml, which may remain
for years in the house and be airborne again whenever
disturbed29. Thus, the typical non-occupational exposure is
low or very low, but occasional high exposure occurs when
there is a disturbance of some kind30. Moreover, while
fiber dose may be lower in the non-occupational settings,
the duration of exposure may be much longer in the nonoccupational as compared with the occupational setting,
because the asbestos fibers permeate the environment.
Therefore, cumulative exposure may be comparable
between occupational and non-occupational cases31. In
some family cases, the asbestos body concentration or the
fiber content in lung tissue from such exposure was found
to be similar to that of most asbestos-exposed trades,
such as shipyard11,15. Other studies report the presence of
asbestosis and pleural plaques in cohabitants of asbestos
workers as a further evidence of previous exposure10,20.

Since many works commonly associated with asbestos
exposure historically exclude women, non-occupational
exposure occurred in women more frequently than in men.
In most, if not all, studies the majority of the householdexposure mesothelioma cases were women (predominantly
wives). A cohort study by Ferrante et al.23 (2007) focuses
on wives (i.e., the individuals who were more heavily
exposed in the household because of dust from handling
and cleaning work clothes). Other reports show that not
only wives but also sons and daughters are at risk from
asbestos brought home by exposed workers10,13,20,24. An
earlier age at first exposure has been documented among
family cases in contrast with occupational cases4: this may
be attributed to the high number of cases with household
exposure during childhood/adolescence. On the one hand,
household exposure has been suggested as the source
for mesothelioma presenting at an earlier age10. Kane et
al.32 (1990) reported five cases of pleural mesothelioma
younger than 40 years attributable to household exposure
during childhood. On the other hand, the higher mean
age at diagnosis (60 years or grater) reported in several
case series shows that household exposure should
not be ruled out when mesothelioma is detected in an
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older individual4,10,20. Some familial mesothelioma cases
presented dual relationship (e.g., daughter and wife,
wife and mother, daughter and sister)10,20. The majority
of mesothelioma cases among household contacts were
pleural. However, some studies provided evidence of an
increasing risk of peritoneal mesothelioma among women
following household exposure9,21.

Recent reports have shown larger latency times among
household exposed cases than those found among the
occupationally exposed ones, suggesting that with lower
exposures latency time increases4,10,20. Wives had a shorter
latency than offspring, despite the similar duration of
exposure10,20. This may be consistent with a greater burden
of asbestos in wives. It is necessary to underline that it
is particularly complex to identify the start of asbestos
exposure for mesothelioma cases of non-occupational
origin. In these analyses, the first year of cohabitation (or
the year of first exposure beginning for the cohabitant) was
considered as the onset of asbestos exposure. For example,
for each wife, the time of first exposure to asbestos was
considered to have coincided with the date of marriage
or the date the husband was hired, whichever was later.
As a matter of fact, the beginning of a work period could
not exactly correspond to the beginning of exposure to
asbestos, and it could lead to an overestimation of latency
time33.

The survival from mesothelioma has been shown to
be poor (median 11 months), which is consistent with the
typical pattern of survival for MM20. Nevertheless, an early
report demonstrated a wide range of survival following
mesothelioma diagnosis in a group of 64 untreated
patients. The median survival in this group was 18 months
and in seven of them survival exceeded 4 years, despite
the absence of any specific treatment34. Moreover, a more
recent report performed in a consecutive, unselected series
of mesothelioma patients with pleural effusion, found a
mean survival of nearly 2 years (median 19 months) after
thoracoscopic talc poudrage35.

Conclusions

Non-occupational subjects are more likely to be underrecognized than those with occupational exposure because
of recall and gender bias. Considered the long latency period
involved, such exposure can be rather remote and involve
poor recollection36. Thus, it is ,of course, possible that a great
number of female mesothelioma cases who have not been
attributed to asbestos, should be due to household exposure
unknown (or forgotten by) to the patients themselves.
Many authors emphasize the importance of collecting a
thorough occupational and non-occupational exposure
history when evaluating a patient with signs or symptoms
of a thoracic or abdominal malignancy. The overview of
literature suggests that household asbestos exposure is a
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hazard that may contribute to the burden of MM over the
next decades. This underlines the ongoing importance of
research directed towards early diagnosis and disease
management37 as well as the need of a framework for
insurance and welfare protection for mesothelioma cases
induced by non-occupational exposure to asbestos4.
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