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Pulmonary function measurement .
Volunteers were asked to perform a reproducible: measurement ofi their lung func a

calibrated spirometer (Alpha 2, Vitalograph, Buckinghamshire, UK), follewingr ATS
guidelines. Measurements of the absolute and predicted forced expiratory: volumes; in
one second (FEV,), forced vital capacity (FV.C), forced expiratory flow: at 25-75% of vital
capacity (FEF, .. in litres per second), and peak expiratory flow rate (PEFR in litres per
minute) were recorded.

Extract preparation and specific IgE determination

Frozen samples of locusts, mealworms and bran from: the worksite were used! to produce
protein extracts. Whole insects and bran were separately blended with: phosphate
buffered saline solution (PBS) (20% w/v) and rotated overnight at room temperature.
Each solution was then homogenized, filtered and then centrifuged at 4°C at 10000rpm
for 30mins. The resulting supernatant was dialysed overnight against PBS and the
protein concentration determined (Smith 1985). 18 volunteers provided a blood sample
for the determination of specific IgE antibodies to potential workplace allergens.
Radioallergosorbent (RAST) analysis was performed using discs prepared by
conjugating either, locust, mealworm or bran extract to cyanogen bromide activated
discs. Atopy discs were prepared using equal amounts of pollen, cat dander and house
dust mite extracts. A RAST score of 2 or more was considered positive.

Exposure sampling

Personal long term samples were collected in the workers' breathing zone using IOM sampling
heads with either glass fibre filters (GF/A,1.6mm, Millipore]) at a calibrated flow rate of:
2L/min analysis. Field blanks were included for each sampling visit. The glass fibre filters
were weighed twice in a preconditioned room before and after sampling was undertaken
and the personal dust exposure (mg/m3) and total protein exposure (mg/m3) was
calculated as a 8-hour time weighted average (8-hour TWA).

Statistical analysis

All analyses were performed by cross tabulation in SPSS (Statistical Package for Social
Scientists v 10, SPSS Inc., Chicago, USA). Chi squared analyses were used to compare
proportions. Lung function data was not normally distributed, therefore data was
compared using non-parametric Mann-Whitney tests. Logistic regression was used to
derive independent odds ratios.
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Table: Comparison of FEF25-75 in sensitised and non-sensitised and
ptomatic and non-symptomatic insect workers.

Insect workers Insect worki
I

P values denote results of tests for significant differences relative o those non-
sensitised for sensitised workers and those non-symptomatic for symptomatic
workers.  Figures in red denote where significant (P<0.05) between group
differences were found

Table 1: Work Area and Job Task

ka Area Job Task
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Table 2: Personal inhalable dust and total protein measurements
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As a group, median dust and protein levels were significantly higher for the factory area
samples (L&CS, P&DA, MWR and General), (median dust level=2.05mg/m? and median
protein level=88.64mg/m?, than the office area (median dust level=0.60mg/m® and
median protein level=6.65mg/m?, (p=0.001 and p=0.005 respectively).

Table: Odds of work related respiratory symptoms in insect factory workers versus office workers
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Summary

The study documented a number of clinical and physiological endpoints associated with workplace

exposure in the workers investigated.

Main Risks For WRRS

Symptomatic workers were more likely to be atopic and have reduced FEF25-75 (median FEF25-75
in symptomatic workers was 67% of predicted).

Sensitised workers were more likely to have reduced FEF25-75 also (median FEF25-75 in
sensitised workers was 49% of predicted).

Difference in proportion of symptomatic and non-symptomatic workers showing work related
sensitisation was not statistically significant.

Median dust and protein levels were significantly higher in the factory areas than in the office areas.

Odds of WRRS (adjusted for smoking, age and length of service) were higher in sensitised (relative
to non-sensitised) and in factory workers (relative to office workers) but differences were not
statistically significant.

Interpretation and Conclusions

This study observed a number of workers perhaps with early signs of occupational respiratory
disease, characterised by a 30%+ reduced FEF25-75 from that predicted, employed in an insect
breeding facility. These workers were more likely to be sensitised to workplace allergen and report
work related respiratory symptoms than those with lung function within a more normal range. They
also tended to be atopic.

Given the average length of service at the facility was generally low, (median = 1.5 years, range = <1
to 7 years), the study suggests that sensitisation to allergen and the subsequent onset of lung
function decline, that characterises workers with occupational respiratory diseases, may often be
rapid. The study therefore highlights the importance of early removal of offending allergenic
exposures, or at the very least the reduction of exposures to a safe minimum, to reduce the risk of
occupationally related respiratory symptoms in workers exposed to allergens.

The study had insufficient statistical power to determine whether the observed association between
atopy and the reporting of work related respiratory symptoms was truly causal in nature. However, it
may be that atopic workers are inherently more sensitive to certain agents exposed to in the
workplace whether sensitised or not. If true, this is likely to have implications for the effective
implementation of disease prevention strategies in workplaces.




