
first employment [OR 8.1 (95% CI 3.2, 21) for > 30 vs < 15
years]. Surprisingly, after adjusting for years since first employ-
ment, age was still predictive of silicosis risk (p < 0.001). Miners
from Lesotho, who make up a large minority of the workforce,
had an increased odds (OR 1.55; 95% CI 1.2, 1.9) of silicosis
relative to South African miners.
Conclusions Goldmining shafts differ in silicosis risk independ-
ently of workforce age and length of mining service. Speculative
explanations include higher silica fraction of the rock and
greater intensity of exposure to silica. Basotho miners are at
increased relative risk of silicosis, suggesting greater involvement
in dustier jobs. The strong independent effect of age on silicosis
risk, reported previously, remains to be explained.

Session: 28. Health impact analysis physical
factors

366 THE ASSOCIATION BETWEEN HEAT EXPOSURE AND
WORK-RELATED INJURIES IN SOUTH AUSTRALIA,
2001–2010

1J X Xiang, 1Bi, 2Pisaniello, 1Hansen. 1The University of Adelaide, Adelaide, Australia;
2The University of Adelaide/Discipline of Public Health, Adelaide, Australia

10.1136/oemed-2013-101717.366

Objective To investigate the association between work-related
injuries and temperature, to identify the groups of workers at
high risk of heat-related injuries, and to explore the possible
lagged effects of extreme heat on work-related injuries.
Method Workers’ compensation claims data obtained from
SafeWork South Australia for the period of 2001–2010 were
transformed into time series format and merged with daily mete-
orological data. The impacts of temperature on daily work-
related injury rates were estimated by using generalised estimat-
ing equation model with negative binomial distribution, a log
link function and a first order autocorrelation structure. A piece-
wise linear spline function was utilised to quantify the effect of
temperature on work-related injury rates below and above
thresholds. The day of the week and long-term trends were
adjusted.
Result Overall, there was an association between work-related
injuries and temperature in South Australia. One degree Celsius
increase in temperature below 38 was associated with 0.2%
increase of injury rate. However, the injury risk declined signifi-
cantly above this temperature. Specifically, the following groups
of workers were at high risk of heat-related injury: male workers
(IRR 1.004, 95% CI 1.002–1.005); and young workers aged <
= 24 (IRR 1.003, 95% CI 1.000–1.006). Occupations at risk
were labourers and related workers (IRR 1.004, 95% CI 1.001–
1.006), intermediate production and transport workers (IRR
1.002, 95% CI1.000–1.004), and tradespersons and related
workers (IRR 1.003, 95% CI 1.001–1.006). Industries showing
an association between injuries and temperature were agriculture
(IRR 1.007, 95% CI 1.002–1.013), construction (IRR 1.005,
95% CI 1.002–1.008), finance, property and business services
(IRR 1.006, 95% CI 1.001–1.012), and overall outdoor indus-
tries (IRR 1.004, 95% CI 1.002–1.006). A lagged effect of
extreme heat on work-related injury rates has not been found.
Conclusion The risk of work-related injuries is significantly asso-
ciated with heat exposure, especially for vulnerable groups in
the workplace.

367 INVESTIGATING OCCUPATIONAL FACTORS AND
BIOMARKERS OF KIDNEY FUNCTION AMONG
NICARAGUAN WORKERS

1M M McClean, 2Laws, 3Amador, 4Weiner, 5Kaufman, 6Ramirez Rubio, 7Sánchez Rodríguez,
8Brooks. 1Boston University, Boston, United States of America; 2Rebecca Laws, Boston,
United States of America; 3Juan Jose Amador, Managua, Nicaragua; 4Daniel Weiner,
Boston, United States of America; 5James Kaufman, Boston, United States of America;
6Oriana Ramirez Rubio, Madrid, Spain; 7Jose Marcell Sánchez Rodríguez, Leon,
Nicaragua; 8Daniel Brooks, Boston, United States of America

10.1136/oemed-2013-101717.367

Objective In Nicaragua, an epidemic of chronic kidney disease
(CKD) with unknown aetiology has been described primarily
among young, male sugarcane workers. Our goals were to char-
acterise the type of kidney damage and evaluate the potential
role of occupational factors.
Methods Our study population included 284 sugarcane workers,
51 miners, 60 construction workers, and 53 port workers in West-
ern Nicaragua. For sugarcane workers in seven jobs (e.g. cane cut-
ters, pesticide applicators, etc.), blood and urine samples were
collected at the beginning and end of the 6-month sugarcane har-
vest. One round of samples were also collected from workers
who were employed in the other three industries (but had never
worked in the sugarcane industry). Biomarkers of kidney injury
included serum creatinine, urinary albumin, and urinary neutro-
phil gelatinase-associated lipocalin (NGAL). Linear regression
models were used to determine whether biomarkers of kidney
injury increased during the harvest and/or varied by job.
Results Biomarkers of kidney injury were significantly different
by sugarcane job and estimated glomerular filtration rate (eGFR)
declined significantly during the harvest among those engaged in
the most strenuous work tasks, while urine albumin remained
low in all groups. Compared to factory workers, eGFR was low-
est among cane cutters (p = 0.006) and urinary NGAL was
highest among cane cutters (p = 0.04). Workers in other indus-
tries also had higher than expected prevalence of eGFR <60
mL/min/1.73 m2.
Conclusions Our results provide evidence that the type of kid-
ney damage occurring in sugarcane workers, as well as among
workers in other industries, is primarily tubulointerstitial (and
not glomerular) in nature. Biomarkers of kidney injury varied by
job and were highest among workers engaged in more strenuous
physical labour. If acute kidney damage is on the causal pathway
to CKD, heat or other work-related exposures may be contribu-
ting to this epidemic.

368 OCCUPATIONAL NOISE EXPOSURE AND SERUM LIPIDS:
THE IMPACT OF NOISE EXPOSURE LEVEL AND HEARING
PROTECTION

A S S Schmedes, Arlien-Søborg, Stokholm, Hansen, Bonde, K L Christensen, Frederiksen,
Kristiansen, Lund, Vestergaard, Wetke, Kolstad. Danish Ramazzini Center, Aarhus,
Denmark

10.1136/oemed-2013-101717.368

Objectives Environmental and occupational noise exposure have
been related to increased risk of cardiovascular disease. Activa-
tion of the physiological stress response and altered serum lipid
levels have been proposed as alternative causal pathways. The
objective of this study was to investigate the relation between
occupational noise exposure and serum levels of total choles-
terol, LDL-cholesterol, HDL-cholesterol, and triglycerides when
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taking account of the use of hearing protection devices (HPD)
and well-established predictors of lipid levels.
Methods This cross-sectional study included 460 Danish indus-
trial workers and 69 financial workers included as a reference.
They provided a serum sample and lipid levels were determined.
All participants wore portable dosimeters that recorded noise
exposure levels at the dominant shoulder every 5 seconds for a
24 hour period. We extracted measurements obtained during
work and calculated the LAeq value. For 341 workers who kept a
HPD diary we subtracted 10 dB from every noise recording
obtained during HPD use and estimated the noise exposure level
at the ear.
Results The mean measured noise exposure level was 80.0 dB
(A) [range: 55.0–98.9] and the mean estimated level at the ear
77.8 dB(A) [range:55.0–94.2]. The measured level was strongly
associated with increasing levels of triglycerides (p = 0,01), cho-
lesterol-HDL ratio (p < 0,01) and decreasing levels of HDL-cho-
lesterol (p = 0,01), but only in unadjusted analyses that did not
account for HPD use. In analyses of estimated noise exposure
level at the ear that were adjusted for body mass index and
smoking status among others no effects were seen.
Conclusion No association between current occupational noise
exposure level and serum lipid levels was observed. This does
not indicate that a causal pathway between occupational and
environmental noise exposure and cardiovascular disease, if such
a relation exists, includes alteration of lipid levels.

369 ACUTE EFFECTS OF OCCUPATIONAL NOISE EXPOSURE
ON 24-HOUR AMBULATORY BLOOD PRESSURE IN
WORKERS WITH HYPERTENSION

1T Y Chang, 1Hwang, 2Liu,1Hsieh, 3Bao, 1Lai. 1China Medical University, Taichung,
Taiwan; 2China Medical University Hospital, Taichung, Taiwan; 3Department of
Pharmacy, College of Pharmacy, China Medical University, Taichung, Taiwan

10.1136/oemed-2013-101717.369

Objectives Hypertension is the prevalent disease in the work-
place. Although the elevation of blood pressure from exposure
to occupational noise has been recognised, research on suscept-
ibility to occupational noise exposure in adults with hyperten-
sion is not reported. This repeated-measure study investigated
the effects of occupational noise exposure on 24-hour ambula-
tory blood pressure in a cohort with hypertensive and normo-
tensive workers.
Methods We enrolled 117 volunteers in an aircraft-manufactur-
ing industrial cohort followed from 1998 to 2008. Individual
noise exposure and personal blood pressure were determined
simultaneously over 24 hours in 19 hypertensive and 98 normo-
tensive workers during the working and non-working days. Lin-
ear mixed-effects regressions were used to investigate the effects
of noise exposure on ambulatory systolic blood pressure (SBP)
and diastolic blood pressure (DBP) between two groups during
different periods by controlling for potential confounders.
Results Hypertensive workers had significantly higher mean val-
ues of ambulatory SBP (12.6 [95% confidence interval: 10.3–
15.0] mmHg; 10.3 [7.8–12.8] mmHg) and DBP (8.0 [6.3–9.7]
mmHg; 7.2 [5.3–9.1] mmHg) compared with normotensive
workers on both working and non-working days. Such differen-
ces between two groups were obviously higher on the working
day than on the non-working day. Per one A-weighted decibel
(dBA) increase in the 24-hour average noise exposure was signif-
icantly associated with transient elevations of SBP (0.25 [0.15–
0.36] mmHg) and DBP (0.16 [0.09–0.23] mmHg) among

hypertensive workers on the working day. Such effects on SBP
and DBP still persisted at the 60-min time-lagged noise exposure
and the increases of SBP were more pronounced in the hyper-
tensive group than in the normotensive group.
Conclusions Hypertensive workers are more susceptible to noise
exposure, especially the effect on ambulatory SBP. These results
suggest a need for the more protection to the susceptible
population.

370 CAN COMPENSATION STATISTICS DETECT THE IMPACT
OF SUMMER OUTDOOR TEMPERATURES ON WORKERS’
HEALTH AND SAFETY? PRELIMINARY RESULTS IN
QUEBEC (CANADA)

1A A P Adam-Poupart, 2Smargiassi, 1Zayed, 3Busque, 3Duguay, 4Fournier, 3Labrèche.
1University of Montreal, Montreal, Canada; 2Institut national de santé publique du
Québec (INSPQ), Montréal, Canada; 3Institut de recherche Robert-Sauvé en santé et en
sécurité du travail (IRSST), Montréal, Canada; 4Direction de santé publique de l’Agence
de la santé et des services sociaux, Montréal, Canada

10.1136/oemed-2013-101717.370

Objectives Increased temperatures associated with climate
change are likely to have impacts on occupational health and
safety all over the world. We aimed to explore potential relation-
ships between summer outdoor temperatures and occupational
compensation statistics for heat-related morbidity and mortality.
Methods Daily compensation counts in the region of Montreal
for heat-related health outcomes (such as heat strain, heatstroke,
loss of consciousness) were obtained from the workers’ compen-
sation board of Quebec for the months of May to September
over the period 2000–2010. Daily summer outdoor tempera-
tures for the study period were obtained from Environment
Canada. Associations between daily compensation counts and
temperatures were analysed with regular Poisson and negative
binomial regression models.
Results There were 35 compensations for heat-related health
outcomes during the 11-year period (for a working population
of approximately 1.85 million). Incidence rate ratio (IRR)
obtained from preliminary Poisson regression analyses was 1.76
(95% CI: 1.55–2.00) per 1oC temperature increase. This large
IRR translates into a small increase in compensations, given the
low compensation base rate (0.002 compensation per day for
heat-related health problems) at the average temperature of
18.4 oC. Virtually identical results were obtained with a negative
binomial regression. Analyses will be carried out for other
regions of Quebec and for indirect impacts of heat (e.g. acci-
dents/injuries related to fatigue and lack of vigilance), with vari-
ous metrics of temperature (e.g. maximum and minimum, Wet
Bulb globe Index), and will be stratified by industrial sectors, age
and sex when possible.
Conclusions These preliminary results suggest that the effect of
increases in summer temperatures can be detected in compensation
statistics. The results of this work could prove useful for the sur-
veillance of current and future occupational health and safety risks
associated with outdoor temperatures and to orient interventions.

371 PRIORITY SETTING FOR FUTURE OCCUPATIONAL SAFETY
AND HEALTH (OSH) RESEARCH IN EUROPE

1 G van den Heuvel, 2Verbeek, 3Nold, 4Euler, 5Fishta. 1TNO, Hoofddorp, Nederland; 2FIOH,
Helsinki, Finland; 3IFA, Sankt Augustin, Germany; 4Technical University, Dresden,
Germany; 5Baua, Berlin, Germany

10.1136/oemed-2013-101717.371
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