consideration of time since median exposure and dose rate) and
arsenic no increase in risk below 10 mg/m³-years was observed.
Fixing the parameter estimate of the ERR in this range at 0 provided the best model fit with an ERR of 0.065 (95% CI: 0.043,
0.087) above 10 mg/m³-years. The silica-induced lung cancer
risk decreased with increasing attained age. Data of a nested
case-control study did not indicate a major correlation between
silica and smoking status.
Conclusions The study confirms a positive exposure-response
relationship between silica and lung cancer, particularly for high
exposures. No clear evidence was observed in the low-dose
range. Confounding by smoking is unlikely but residual confounding cannot be fully excluded.
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RENAL DISEASE? - A SYSTEMATIC REVIEW
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Objective To prove the evidence for a causal relationship
between exposure to silica dust and chronic renal disease, in particular Glomerulonephritis (GN)
Methods The review is based on a search of the Medline database for relevant epidemiological studies published between
1987 and 2012. The quality of selected papers was evaluated
based on the Newcastle-Ottawa Scale and the CASP checklist.
Meta-analyses were performed separately for cohorts of workers
compensated for silicosis and for industry-based cohorts. In addition, synopses were undertaken for studies based on quantitative
exposure estimates and for studies using end-stage renal disease
(ESRD) as the outcome.
Results The review includes 10 cohorts of silicotics, 12 industrybased cohort studies, 5 case-control-studies and one pooled analysis. The pooling of the cohorts of silicotics did not show any
excess risk for renal diseases (ICD-9: 580–589; SMR = 1,00
[0.84–1.18]95%). By contrast, the meta-analysis of the industrybased cohort studies showed an elevated risk (SMR = 1,42
[1.15–1.75]95%) when applying a random effects model to
account for the strong heterogeneity of these studies. Five of
those studies investigated the incidence of ESRD as the outcome.
The corresponding relative risk estimators were in the range of
0.77 to 1.97, two of them were significantly elevated (p <
0.05). Three studies went further and investigated GN as the
outcome. They resulted in markedly higher risk estimators (SIR
in the range of 3.85 to 4.27) then for ESRD. Results could have
been affected by a possible diagnostic bias and confounding by
other occupational risk factors.
Conclusion The review does not provide sufficient evidence for
establishing a causal link between exposure to silica dust and
chronic renal disease. To clarify this relationship, further longitudinal studies are needed, which should make use of clinical or
even pre-clinical data, including data of health surveillance programs for workers with high exposure to silica dust.
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Objectives To evaluate the impact of smoking cessation on the
risk of lung cancer mortality among workers with silicosis.
Methods We recruited all 3202 incident cases of silicosis in
Hong Kong from 1981 to 2005 and followed up them till 2006
to ascertain the causes of death. The follow-up rate was 97.5%.
We collected each worker’s socio-demographics, lifetime smoking habits, lifetime occupational history, and medical history at
the initial assessment of diagnosis. We obtained the most recent
information on smoking status from medical record. Multiple
Cox’s regression analysis was performed to examine the impact
of smoking cessation.
Results A total of 1562 deaths (48.8%) occurred and 157 of
them were from lung cancer. Lung cancer mortality was strongly
associated with smoking [former smoking: hazard ratio (HR) =
3.41, 95% CI: 1.23 - 9.46; current smoking: HR = 5.80, 95%
CI: 2.13 - 15.74], and a significantly positive gradient was indicated with smoking pack-year and the years of smoking. Lung
cancer mortality tended to decreasing at the 10th year of cessation (HR = 0.64, 95% CI: 0.40 - 1.04) and a substantial
decrease was observed after the abstinence of smoking for 20 or
more years (HR = 0.22, 95% CI: 0.11 - 0.44). Relative to never
smokers, the hazard ratio for lung cancer mortality for silicotics
who had never quit smoking was 7.09 (95% CI: 2.57 - 19.59)
and it became 4.75 (95% CI: 1.71 - 13.16) for the new quitters
who changed their behaviour during the follow-up period, whist
a relatively lower risk (HR = 3.47, 95% CI: 1.25 - 9.61) was
found among the persistent quitters.
Conclusions Lung cancer mortality decreased substantially with
smoking cessation in workers with silicosis, particularly for those
who persistently quit smoking for a longer period.
Acknowledgement Pneumoconiosis Compensation Fund Board,
Hong Kong
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Objectives Despite the scale of the silicosis problem in the South
African goldmining industry, studies in active miners are scarce.
A large randomised cluster trial of isoniazid tuberculosis prophylaxis provided an opportunity to investigate the predictors of silicosis and variation in silicosis prevalence across goldmining
shafts.
Methods This analysis was based on a random sample of routine
annual chest radiographs of active miners entering the trial,
taken between 2004 and 2009. All were read for silicosis using
the ILO classification by an experienced lay reader. All films
classified as abnormal and a random sample of normals were reread by a ‘B’-reader and these readings substituted for those of
the lay reader in case of disagreement. The association between
silicosis defined as ILO > 1/0 and age at radiograph, years since
first employment, shaft and other occupational markers, was
analysed.
Results A total of 14,434 radiographs from 15 goldmining shafts
were read. Silicosis prevalence varied from 0.68% to 6.28%
across shafts; 7.8 fold across the range in adjusted analysis. Silicosis showed a strong dose response relationship with years since
Occup Environ Med 2013;70(Suppl 1):A1–A149
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first employment [OR 8.1 (95% CI 3.2, 21) for > 30 vs < 15
years]. Surprisingly, after adjusting for years since first employment, 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 independently 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.
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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 meteorological data. The impacts of temperature on daily workrelated injury rates were estimated by using generalised estimating equation model with negative binomial distribution, a log
link function and a first order autocorrelation structure. A piecewise 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 significantly 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 industries (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 associated with heat exposure, especially for vulnerable groups in
the workplace.
Occup Environ Med 2013;70(Suppl 1):A1–A149
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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 characterise 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 Western Nicaragua. For sugarcane workers in seven jobs (e.g. cane cutters, pesticide applicators, etc.), blood and urine samples were
collected at the beginning and end of the 6-month sugarcane harvest. 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 neutrophil 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 lowest among cane cutters (p = 0.006) and urinary NGAL was
highest among cane cutters (p = 0.04). Workers in other industries also had higher than expected prevalence of eGFR <60
mL/min/1.73 m2.
Conclusions Our results provide evidence that the type of kidney 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 contributing to this epidemic.
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Objectives Environmental and occupational noise exposure have
been related to increased risk of cardiovascular disease. Activation 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 cholesterol, LDL-cholesterol, HDL-cholesterol, and triglycerides when
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