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Background The last decades have seen significant developments
in the economic, political, technological and social landscape as
well as in the nature of work that has been re-shaped under these
impacts. All these changes have had a high impact on workers’
health and have lead to several improvements in occupational
health and safety (OSH) policy framework at European and
national level. The Italian Workers’ Compensation Authority
(INAIL) carried out a national survey (Insula project) to investi-
gate the employer’s perception related to working conditions,
occupational risk exposure and their impact on mental and physi-
cal health. This study aimed to provide secondary analysis of
INSuLa data to investigated factors mainly associated to workers’
health in a national wide representative sample of workers.
Methods A questionnaire has been developed and administered
to a sample of 8,000 workers (representative of the Italian work-
ing population in companies with more than 5 employees)
through CATI interview; a set of logistic and linear regression
models were adopted to test effects of the variables on mental
and physical health.
Results
. mental and physical health resulted to be positively linked

with peer support (p<0.01, exp(B)=1.26) and job satisfaction
(p<0.05, exp(B) = 1.23) and negatively linked with
workplace violence and harassment (p<0.001, exp(B) =
1.57);

. the perception of OSH risks (p < 0.001, exp(B) = 0.75) and
work-related stress risk exposure (p < 0.05, exp(B) = 0.98)
reported negative relationships with mental and physical
health and a positive relationship with depression.

. working conditions (p<0.05) – except for organisational
change – were negative related with depression.

Conclusions This study offers a secondary analysis of Insula proj-
ect that represents a unique case in Italy in terms of the sample’s
dimensions and workforce representativeness. Findings suggest
specific prevention strategies to protect the health conditions of
Italian workers and may offer useful information to drive
national policy implementation in the OSH field.

O09-6 DEVELOPMENT OF NURSES OCCUPATIONAL STRESSOR
SCALES (NOSS)

1Judith Shu-Chu Shiao*, 2Yi-Chuan Chen, 3YL Leon Guo, 4Jiune-Jye Ho, 2Yu-Ju Lee. 1School
of Nursing, National Taiwan University (NTU) Medical College and NTU Hospital, Taipei,
Taiwan; 2School of Nursing, National Taiwan University (NTU) Medical College, Taipei,
Taiwan; 3National Institute of Environmental Health Sciences (NIEHS), the National Health
Research Institutes (NHRI), Taiwan; 4Institute of Labour, Occupational Safety and Health
(ILOSH), Ministry of Labour, Taiwan

10.1136/oemed-2016-103951.51

Background and aim Psychological stress has been an important
factor affecting nurses’ health and work performance. However,
the assessments of psychological stress have been mainly on the
psychological symptoms, but not addressing the workplace expo-
sure to stressors. We developed Nurses occupational stressor
scales (NOSS) to quantify the stressors associated with nursing
work.
Methods NOSS was developed by interviewing 20 registered
nurses who reported having potential working stressors from
work. A group of experts in nursing, public health, and occupa-
tional health selected 47 questions by using Delphi methods. A
cross-sectional questionnaire survey was conducted using these
47 questions. These questions were later screened by factor anal-
ysis, etc. After these processes, 25 questions related to nurses’
working conditions remained important and relevant, including
five factors, namely, “Hazards from working environment”,
“Work-life conflict”, “Overload”, “Shortage of manpower”, and
“Workplace justice”. In 2014–6, a questionnaire survey was car-
ried out in representative 3,786 nurses in medical institutions in
Taiwan.
Results A total of 3,222 questionnaires were satisfactorily com-
pleted by female nurses and were included for final analysis. The
mean age of the participants was 31.5 years, and the average
work tenure was 10.1 years. Results indicated that stressors of
NOSS, including hazards from working environment, work-life
conflict, overload, shortage of manpower, and work justice were
able to predict high personal burnout, high client-related burn-
out, self-perceived job stress, job dissatisfaction and intention to
leave nursing job.
Conclusion We conclude that using the approach of examining
workplace stressor, NOSS is a good instrument for predicting
nurses’ burnout, stress, job dissatisfaction, and intention to leave
nursing job.

Oral Session 10 – Radiation, Ionising and
Non-ionising

O10-1 OCCUPATIONAL EXPOSURE TO EXTREMELY LOW
FREQUENCY MAGNETIC FIELDS AND RISK OF BREAST
CANCER IN THE MCC-SPAIN STUDY

1,2,3Javier Vila*, 1,2,3,4Michelle C Turner, 1,2,3Ana Espinosa, 1,2,3Esther Gracia,
1,2,3,5Gemma Castaño-Vinyals, 6Joseph D Bowman, 3,7Juan Alguacil, 3,8Vicente Martín,
3,9Pilar Amiano, 3,10Eva Ardanaz, 3,11Javier Llorca, 3,12,13Victor Moreno, 1,2,3Angela Zumel,
3,14Adonina Tardón, 3,15Rosana Peiró, 3,16Rafael Marcos-Gragera, 3,11Miguel Santibáñez,
1,2,3Elisabeth Cardis, 3,17Marina Pollán, 1,2,3,18Manolis Kogevinas. 1ISGlobal, Centre for
Research in Environmental Epidemiology (CREAL), Barcelona, Spain; 2Universitat Pompeu
Fabra (UPF), Barcelona, Spain; 3CIBER Epidemiología y Salud Pública (CIBERESP), Barcelona,
Spain; 4McLaughlin Centre for Population Health Risk Assessment, University of Ottawa,
Ottawa, Canada; 6National Institute for Occupational Safety and Health (NIOSH), Cincinnati,
USA; 17Environmental and Cancer Epidemiology Unit, National Centre of Epidemiology,
Instituto de Salud Carlos III, Madrid, Spain; 19IIS Puerta de Hierro, Majadahonda, Spain;
8Universidad de León, León, Spain; 9Subdirección de Salud Pública de Gipuzkoa,
BioDonostia Instituto, Donostia, Spain; 10Instituto de Salud Pública de Navarra, Pamplona,
Spain; 11Universidad de Cantabria, Santander, Spain; 12IDIBELL-Catalan Institute of
Oncology, L’Hospitalet de Llobregat, Spain; 13Department of Clinical Sciences, Faculty of
Medicine, University of Barcelona, Barcelona, Spain; 7Centro De Investigación en Salud y
Medio Ambiente (CYSMA), Universidad de Huelva, Huelva, Spain; 14Instituto Universitario
de Oncología, Universidad de Oviedo, Oviedo, Spain; 15FISABIO–Salud Pública, Valencia,
Spain; 16Epidemiology Unit and Girona Cancer Registry, Catalan Institute of Oncology,
Barcelona, Spain; 5IMIM (Hospital del Mar Medical Research Institute), Barcelona, Spain;
18School of Public Health, Athens, Greece

10.1136/oemed-2016-103951.52

Abstracts

OEM 2016;73(Suppl 1):A1–A250 A19

group.bmj.com on September 30, 2016 - Published by http://oem.bmj.com/Downloaded from 

http://oem.bmj.com/
http://group.bmj.com
wdb1
Highlight



Background Exposure to extremely low frequency magnetic fields
(ELF-MF) is a suspected risk factor for leukaemia in children and
possibly for brain tumours in adults. Though early studies sug-
gested an association between ELF-MF and breast cancer, recent
meta-analyses have been contradictory and, while some reported
positive associations, in particular in post-menopausal women,
others reported no evidence of an association. In this study, we
examined the association between occupational ELF-MF and
breast cancer risk in the MCC-Spain study using a recently
updated version of an ELF-MF job-exposure matrix (JEM).
Methods A total of 1,539 female breast cancer cases and 1,602
controls, recruited throughout ten Spanish regions between 2008
and 2013, were included in this analysis. Estimates of lifetime
cumulative exposure to ELF-MF were assigned to study partici-
pants based on the ELF-JEM, recoded to the Spanish system of
occupations (CNO94, four digits), and information collected on
the subjects’ occupational histories. An analysis was performed
using unconditional logistic regression adjusted for age, educa-
tion, and region.
Results A statistically significant positive association was observed
for lifetime cumulative ELF-MF exposure, Odds Ratio (OR) per
10 unit log-transformed geometric mean = 1.10; 95% confi-
dence interval (CI), 1.01–1.20; p = 0.027). Analyses including
reproductive and hormonal factors as well as using average expo-
sure and exposure in different time windows will be presented.
Conclusions Occupational exposure to ELF-MF may play a role
in breast cancer risk.
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Background Despite the widespread and increasing use of elec-
tricity in working environments, occupational exposure to ELF-
EMF during pregnancy has been rarely documented and was
often assessed using the mothers’ self-report. Our first aim was to
assess maternal occupational exposure to ELF-EMF during preg-
nancy in the birth cohort study Elfe. Secondly, we studied the
link between this exposure and child’s gestational age or birth-
weight.
Methods The Elfe study was initiated in 2011 in France and
enrolled more than 18,000 infants born between 33 and 42
weeks’ gestation. Mother’s job title was collected by a face-to-
face interview and coded using the International Standard
Classification of Occupation 1968 (ISCO68). The Bowman popu-
lation-based job exposure matrix (JEM) was used to assess arith-
metic-mean-workday ELF-EMF exposure level associated to the
occupation held by each mother during pregnancy, expressed in
mT/day. This JEM used the Standard Occupational Classification
system 1980 (SOC80). ISCO68 codes were translated to their
SOC80 equivalent. Exposure levels were categorised according to
quartiles and 90th percentile. Multiple linear regression models

were used to estimate adjusted differences in mean birth-weight
and mean gestational age between exposure groups.
Results A total of 13,340 mothers worked during their preg-
nancy. Job was coded into SOC80 for 12,671 mothers and mean-
workday level was defined for 12,549. Adjusted models did not
show differences between any of the exposure groups and the
reference category for both birth-weight and gestational age
among children born at 33 weeks’ gestation or more.
Conclusion Our study, in a large birth cohort, is the first to assess
maternal occupational exposure during pregnancy using a JEM
based on industrial hygiene measurements. Our next aim will be
to use the INTEROCC ELF-JEM (http://www.crealradiation.
com), an updated version of the Bowman ELF-JEM. We will also
assess environmental exposure to ELF-EMF during pregnancy
and its possible association with birth outcomes.
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Accounting for uncertainty in exposure assessment in occupa-
tional cohort studies can be daunting, since we are typically faced
with time-varying exposure and both type and magnitude of
measurement error may depend on period of exposure. On the
other hand, ignoring exposure uncertainty may lead to biassed
effect estimates, a distortion in the exposure-response relation-
ship and a loss in statistical power. In this analysis on lung cancer
mortality and occupational radon exposure in a prospective
cohort of uranium miners, we used a Bayesian structural
approach to account for exposure uncertainty and effect modifi-
cation in a coherent framework. This presents arguably the most
flexible approach for the correction of measurement error. It
allows to simultaneously account for exposure uncertainty of
Berkson and of classical nature arising from retrospective expo-
sure reconstruction, ambient measurements and from personal
dosimetry, depending on period of exposure. We describe age at
death by lung cancer as a function of cumulated radon exposure
and include time since exposure and period of exposure as effect
modifying covariates. Applying the proposed methodology to the
cohort reveals no substantial difference between corrected and
uncorrected risk estimates. Period of exposure appears to be the
most important effect modifying variable and we observe an
attenuation in the exposure-response relationship. This phenom-
enon has previously been reported in occupational cohort studies.
The distortion of the exposure-response relationship disappears
when we limit our analysis to miners for which exposure was
exclusively assessed in a prospective fashion. Moreover, we
observe a risk estimate that is three times bigger than for the total
cohort. This endorses the hypothesis that measurement error
might be a possible cause of the attenuation in exposure-response
relationships frequently encountered in occupational studies, but
that exposure uncertainty arising from exposure reconstruction
may result in more complex patterns of measurement error than
what is generally assumed.
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