
Conclusions This analysis indicates that PI is a valid and reliable
instrument which can be effectively used to monitor safety con-
ditions at workplaces.

270 HEALTH AND SAFETY EXPERIENCE OF COMMERCIAL
JANITORS

1S Seixas, 1Simcox, 1Dominguez, 1Stover, 2Crain. 1University of Washington, Seattle,
United States of America; 2Portland State University, Portland, United States of America
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Commercial janitors are an important group of low wage,
largely immigrant workers who face significant potential risks at
work, and yet have only been minimally studied for occupational
injury and illness. Anecdotal reports from a local union repre-
senting commercial janitors in the Seattle area suggest pressures
on the industry have produced a dramatic increase in workload
over the past few years, raising the possibility of increased injury
and illness. A cross sectional survey was designed to assess a
range of exposures among commercial janitors including both
union (n = 275) and non-union (n-75) sectors, and using a
group of security guards (n-75) as controls. A novel participatory
approach to data collection was developed, utilising workers to
recruit subjects and conduct interviews in three languages, using
electronic data collection tools linked to an internet-based data-
base. Further, a novel subjective workload scale was adopted,
and changes in workload and injury and illness rates over the
past three years were assessed. Exposures assessed include gen-
eral workload, musculoskeletal stressors, chemical use, as well as
psychosocial risks such as work stress, safety climate, discrimina-
tory management practices and work-life balance. Outcomes
included acute injury, musculoskeletal pain, pulmonary and der-
matological symptoms, and sleep disturbance. Initial results indi-
cate a significant increase in workload with 28.5% reporting >7
on a 10 point scale two years ago, up to 35% in the current
year. A concomitant increase in injuries was similarly observed.
The paper describes the approach to data collection and
describes rates of exposure and health and safety outcomes by
group. Measures adopted to validate the self-reported conditions
are also described.

271 CADMIUM EXPOSURE AND ANEMIA RISK IN AN
ELECTROPLATING INDUSTRY AREA WITH METAL
CONTAMINATION

1J H Lee, 1Chen, 2Chang, 1Chang, 1Chuang, 1Liou, 1Wang. 1National Health Research
Institutes, Zhuna, Taiwan; 2Department of Information Management, Tzu Hui Institute of
Technology, Pingtung, Taiwan
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Background and Objective Cadmium (Cd) exposure, like Itai-
itai disease, may present with erythropoietin (EPO) hypoproduc-
tion, and associated erythroid abnormalities. Anemia may be
associated with toxic metal (Cd and lead) poisoning with interac-
tion with essential trace elements (iron, zinc, copper) in humans.
We aimed at assessing the relationship among erythrocyte param-
eters (EP), anemia (hemoglobin < 12 g/dL) and blood Cd (B-
Cd) among adult residents in an environmentally high-exposed
community near electroplating industry area.
Methods A total of 1,062 residents were included through strati-
fied random sampling by three age groups (35–44, 45–54, and

55–64 years) and gender from an electroplating-related metal
contaminated area located in central Taiwan during 2002~2005.
B-Cd levels were measured by an ELAN 6100 inductively
coupled plasma-mass spectrometer (ICP-MS). Multiple logistic
regression models were used for test the association between ane-
mia and B-Cd with serum ferritin taken into account.
Results B-Cd levels was negatively associated with the red blood
cell (RBC) count, mean cell hemoglobin (MCH), and mean cell
hemoglobin concentration (MCHC) (all p<0.01). Odds ratio
(OR) of anemia was 2-fold higher (OR = 2.03, p < 0.05) for
females with elevated B-Cd (> 1.5 µg/L) in logistic regression
with adjustment for age, ferritin, estimated glomerular filtration
rate, and b2-microglobulin (B2MG). Females with B-Cd > 1.5
µg/L and B2MG>80 µg/L were associated with the highest risk
of anemia (OR = 6.69, p = 0.001) as compared to those at
lower levels. We observed a positive association between log-
scale B-Cd and hemoglobin among female with serum ferritin
^ 50µg/L.
Conclusions Our findings suggest that low Cd exposure from
environmental contamination may have negative impacts on
RBC indices, particularly among females. We hypothesised that
Cd might induce erythrocyte dysfunction locally on peritubular
interstitial cells of renal cortex responsible for EPO production
possibly through iron-related oxidative stress. Further studies are
needed to elucidate the pathophysiologic mechanism between
Cd interacting with body iron on erythropoiesis.
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Objectives The use of asbestos in the construction industry
stopped in mid 1970s in Sweden, but is still in use in some
countries. The exposure may vary depending on time, country
and occupation. We studied the occurrence of malignant pleural
mesothelioma as a marker of asbestos exposure and compared it
to the workers own estimation of asbestos exposure.
Methods The incidence of malignant pleural mesothelioma was
studied among men in a Swedish cohort (N = 367,568) between
1972 and 2009. They reported the exposure to asbestos in early
1970s during a health examination.
Results Insulators and plumbers had the highest incidences (39
and 16 cases per 100,000 person-years respectively) and consti-
tuted 21% of all cases. Electricians and sheet metal workers had
and incidence around 10 cases per 100,000 persons-years, while
concrete workers and wood workers had an incidence of around
5 cases per 100,000 person-years. The correlation was poor
between the incidences and reporting any previous exposure to
asbestos among men in these occupations, e.g. in the early 1970s
only 7% of the concrete workers but 50% of the wood workers
reported any previous exposure to asbestos. The corresponding
figure for insulators was 34%.
Conclusions The study shows that construction workers consti-
tuted a considerable proportion of the malignant pleural meso-
theliomas in Sweden (30–40% in 2000–2009). The analysis
indicates that many workers were unaware of their exposure to
asbestos. Reports of previous asbestos exposure from workers in
this industry are uncertain measures of exposure which is
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important in compensation cases. The cause is probably a con-
siderable indirect exposure.

273 THE LATENCY PERIOD OF MESOTHELIOMA AMONG A
COHORT OF BRITISH ASBESTOS WORKERS (1978–2005)
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Objectives To investigate the hypothesis of an inverse relation-
ship between intensity of asbestos exposure and mesothelioma
latency among a cohort of asbestos workers in Britain.
Methods The Great Britain (GB) Asbestos Survey recruited
asbestos workers attending medical examinations as required
under the asbestos regulations in GB. Job details and smoking
information were updated at any subsequent examinations. The
primary outcome for this analysis was the time from first occu-
pational exposure to asbestos to death with mesothelioma. Uni-
variable and multivariable generalised gamma accelerated failure-
time (AFT) models were used to estimate time ratios (TRs).
Those who died with mesothelioma between 1978 and 2005
were included in the analysis.
Results After exclusions for missing data, there were 614 work-
ers in the GB Asbestos Survey who died with mesothelioma
between 1978 and 2005. Total follow-up time was 9,280 per-
son-years, with a median latency of 22.8 years [95% confidence
interval (CI) 16.0–27.2 years]. In the final multivariable AFT
model, mesothelioma latency was around 26% longer for
females compared to males (TR = 1.26, 95%CI = 1.15–1.37),
and 5% shorter for those who died with asbestosis compared to
those who did not (TR = 0.95, 95%CI = 0.91–0.99) after
adjustment for year of first exposure, age at first exposure, and
duration of exposure. There was no evidence of associations
between mesothelioma latency and occupation, smoking status
and mesothelioma type in either univariable or multivariable
analyses.
Conclusions The associations between mesothelioma latency and
both sex and presence of asbestosis were in the directions
expected if the intensity hypothesis was true. However, there
was no evidence that asbestos insulation workers, who tended to
experience greater asbestos exposures than other occupations,
had shorter latencies than other asbestos workers. Therefore this
study did not find sufficient evidence to either support or refute
the intensity hypothesis. © Crown Copyright (2012).
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Objective Developing a new diagnostic strategy for Malignant
Pleural Mesothelioma measuring soluble proteins in plasma and
pleural fluid using ELISA and qRT-PCR.
Methods Case-control study, in which the cases were incident
patients with malignant pleural mesothelioma in two hospitals
from Mexican Social Security (Neumology and Oncology) and
there were 4 controls for each case. A questionary was applied
for asbestos exposure. ELISA with double antibody was used to

determine the presence of thrombomodulin and mesothelin,
using known concentration curves for each one. An statistical
descriptive analysis was made as well as logistic regression mod-
els and ROC curves.
Results In this study were enrolled 35 cases and 136 controls.
The mean concentrations, (SD) and [min-max] in plasma for
thrombomodulin were: 10.2 (7) ng/mL [1.6–32.2] for the cases,
and 5.4 (5.1) ng/mL [0.78–32.5] for the controls. For mesothelin
values were: 104.3 (78.2) ng/mL, [12.2–351.2] for the cases, and
25.2 (3.2) ng/mL, [6.5–330.3] for the controls. Both biomarkers
were statistically significant. In the ROC curve for both bio-
markers sensibility of 82.3% and specificity of 95.5% were
achieved. In the nonconditional logistic regression model, meso-
thelin and thrombomodulin had an OR = 1.03 (CI: 1.02–1.05)
and OR = 1.08 (CI: 1.01–1.16), respectively, adjusted for age
and sex.
Conclusions A unique parameter to evaluate a diagnostic test
in every situation doesn’t exist, but following Sackett and
Álvarez-Cáceres guidelines, our two biomarkers have a high
specificity (95.5%) and sensibility (82.35%) with a cut-off
point, in this sample, ≥83 ng/mL for mesothelin and ≥10.5
ng/mL. Nevertheless we consider that our sample is small and
that we also need to control the factors, such as diabetes melli-
tus, hypercholesterolemia and renal failure, that have influence
in the level of both biomarkers.

275 OCCUPATION AND MESOTHELIOMA IN PLEURA AND
PERITONEUM IN SWEDEN - UPDATED INCIDENCE FOR
MALES AND FEMALES 1961–2009

1N P Plato, 1Weiderpass, 1Sparren, 2Martinsen. 1Karolinska Institutet, Stockholm, Sweden;
2Cancer Registry of Norway, Oslo, Norway
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Objectives Mesothelioma incidence increased in Sweden between
years 1970 and 2000, and seems to have reached a plateau in the
last decade. We used data from the Swedish component of the
Nordic Occupational Cancer Study - NOCCA - to study potential
occupational exposures other than asbestos that may be associated
with mesothelioma occurrence in men and women.
Methods Follow up was done by linkages of the Swedish
NOCCA study database, including 53 occupational categories,
with the population based Swedish registries (cancer, mortality,
total population) from years 1961 to 2009, and matched with
the Swedish version of NOCCA-JEM, which include 25 carcino-
genic substances with exposure levels for 283 occupations in dif-
ferent employment periods from year 1945 to1994. Multivariate
analysis with 20 years delay for cumulative exposure were done.
Results A total of 4180 incident mesothelioma of the peritoneum
and pleura were reported to the Swedish Cancer Registry (1961 -
2009): 26.6% were women. 83.9% were located in the pleura
(18% women). We found a significant over risk in mesothelioma
in 16 of 53 occupational categories, and a clear gender difference.
We observed increased risk of mesothelioma among female textile
workers, building cleaners, seamstresses, printers, packers and
postal workers. Men had over risks in construction workers, elec-
tricians, masons, and insulation workers; the greatest excess risk
of pleural mesothelioma was observed among plumbers (SIR 5.1,
95% CI 4.30 to 6.01). In multivariate analysis, controlling for
other occupational exposures, significant associations were
observed for asbestos exposure and mesothelioma risk.
Conclusion Exposure to asbestos is associated with incidence of
mesothelioma in Sweden. There were some occupations
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