FREAFPEL A e EHA TS 52
36 356 56 356 3563563 3 3 IR 3 36 MO
7% 7RPE A R A E R ORI -
% GRS RS TREE L o) %

SOOI ORIOGIOROII O IIORIOGIORHOKKOK

G T A AR e+ 4
++ 4 4% : NSC 90-2320-B-040-039
HEHPHF 90 & 87 1p x 91 &7 31

LH AL PR
E IR = RGN o T RN A o

d S AR L E A S EITHR

A RARL S I T ORER 2 M
RN ROEIE SR N E
I:HI;J‘ PEE F AL N Y 'ffrlzﬂ;'%— i
DR REEERCTFRLEIF LI HY L -
[JR'Z & TR 2 RHAF LR -

fﬂf’?ﬁfﬁil = Jr%%‘f—’:%‘f FB???P;&‘%

PooE X K 91 & 10 * 28 P



Elhid s

e

TR R R e 2 BRI E 3 i 2

= IR
PEET

/nL f”

An Epidemiological Study of Occupational Exposures, Health
Complaints, and Lung Function among Dental Technicians
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Abstract

Denta technicians have multiple
occupational exposures, which may have
adverse effects on their hedth. Studies are
needed to examine the metal alloy dust-lung
function association, the methyl methacrylate
(MMA)-respiratory hedth relations, and
potential health effects of other materials
frequently wused in the laboratories.
Furthermore, the occupational exposures and
related health problems among Taiwanese
dental technicians have not been waell
understood. The purposes of the proposed
study were to: (1) survey the prevalence of
health problems and exposures among dental
technicians, (2) monitor and assess air
concentrations of dusts and MMA in denta
laboratories; and (3) investigate the
associations between occupational exposures
and lung function among subjects with
self-reported respiratory symptoms. This
study had three main parts. The first part was
a mailed questionnaire survey of health
problems and occupational exposure history
of denta technicians in Taichung city. The
second pat  comprised  monitoring
concentrations of MMA monomer and
particul ate matter with aerodynamic diameter
less than 2.5 mm (PMys) in five different
laboratories, 8 hours a day, five days a week
for one week. Furthermore, metals, including
nickel, chromium, and cobalt, in the particles
were analyzed by X-ray fluorescence (XRF).
The third part consisted of spirometric tests
for all voluntary workers and those working
in the five laboratories. Lung function was
measured on six occasions, before and after
work-shift on three days in one week. The
data analysis included descriptive statistics,
bivariate analysis, multiple linear regression
anaysis, and repeated measurement analysis,
using SAS software. The results were
described as followed. Firstly, after sending
the questionnaire by registered mails twice to
al 204 dental laboratories, the mails to 76
laboratories were returned for unknown
addresses or other reasons. In total, 102
dental technicians answered the questionnaire,

with an adjusted response rate of 29%. The
means (SD) of age and duration of
employment were 30.6 (10.6) and 8.4 (7.7)
years, respectively. Sixty-five percents of the
participants fabricated crowns and bridges.
Seventy percent of them reported job-related
eye problems, and 56% complained irritating
smell in the laboratory. Secondly, results of
air sampling and analyses showed that all
five laboratories had MMA levels less than
0.05 ng/ml. However, concentrations of
PM,s ranged from 43 ng/m® to 685 nym®
and were significantly different among
laboratories (p<0.05). Within a laboratory,
PM,s levels also varied from location to
location. The XRF anaysis showed low
concentrations of metals in the particles.
Finally, forty-five technicians agreed to have
spirometric  testing and there was no
statistically significant association between
their lung function and MMA or PMys
concentrations, respectively, in the dentd
laboratories. In conclusion, more than half of
the participating workers complained
work-related eye problems. MMA levels
were low in these five different types of
dental laboratories, but PM, 5 concentrations

were  significantly  different  among
laboratories. Lung function was not
significantly associated with air

concentrations of MMA or PMjs in the
laboratories. This study was limited by low
response rate and interpretation of the study
results should be cautious. Further
epidemiological studies are needed to
investigate the occupational exposures and
health of dental techniciansin Taiwan.

Keywords: dental technician; dust; methyl
methacrylate; spirometric  test;
survey; epidemiological study

Background and Specific Aims

Dental laboratories technicians have
multiple occupational exposures, which may
have adverse effects on their health. The
potential occupational risk factors include
chemical, physical, psychological, ergonomic,



and other job-related factors [1,2,3]. Severd
studies have been conducted to investigate
the potential hedth effects of a variety of
occupational  exposures among denta
technicians. Major concerns were the
potential adverse effects from inhaation of
methyl methacrylate (MMA) monomer [4]
and dusts from grinding and polishing of
metal aloys, resins, ceramics, plaster, and the
abrasives used for polishing. The others
included reactions from dermal contact with
resin-based materials, noises and vibration of
handpieces, and long working hours. The
dust-lung function and the MMA-respiratory
health relations among dental technicians
merit clarification. Note that none of these
studies was carried out in Taiwan. There are
more than 2000 dental |aboratories and 8000
dental  technicians in Tawan. The
occupational exposures and related health
problems among these workers are not well
understood. The purpose of this
epidemiological study was to investigate the
occupational exposures and health status of
dental technicians. The specific aims were to:
(1) survey the heath problems and
occupational exposures of dental technicians;
(2) assess dental technicians exposures to
respirable dust and MMA monomer,
respectively; and (3) investigate the
associations between occupational exposures
and lung function among dental technicians.

M ethods

The proposed epidemiological study had
three main parts. The first part was a
cross-sectional survey of health conditions,
occupational history, life-style risk factors,
and demographics of dental technicians in
Taichung. Self-administered questionnaires
were sent to al 204 dental laboratories by
registered mails, followed by a reminding
postcard in one week, and by another mailing
of same questionnaires.

The second part comprised exposure
assessment for the indoor and breathing zone
concentrations of MMA monomer and
particul ate matter with aerodynamic diameter

less than 2.5 mm (PMys) in five different
dental  laboratories. Based on the
guestionnaire survey, we selected five dental
laboratories representing specific types of
laboratories respectively (small; making
fixed and removable prostheses; producing
fixed prostheses only; making orthodontic
appliances and removable dentures only) and
agreeing to participate in the study. For each
dental laboratory, sampling was conducted
for five days in one week. Sampling pumps
were placed on the working table and
samplers were set near worker’s breathing
zone. XAD-2 absorbent tubes (SKC226-27)
were used to capture MMA vapor with
50mL/min flow rate and analyzed following
US NIOSH Method 2537. Cyclone samples
were used to collect PM,5 in the air. Mgor
elements (such as Si, Ni, Mo, and Cr)
produced during manufacturing dental
prostheses were quantified by X-Ray
Fluorescence (XRF) (EX-6600AF, Jordan
Valley). At least two vapor and five particle
samples were taken at each sampling day; the
actual sampling number depended on the
operation condition of that factory.

The third part consisted of spirometric
tests for subjects agreeing to participate in
the study and those working in the five
selected laboratories. Lung function were
measured on six occasions: one just before
workshift and one after shift on Monday,
Tuesday, and Friday in the week with air
sampling. The spirometric testing procedures,
calibration, and quality control of the data
complied with the recommendations of the
American Thoracic Society (1987; 1994).
Dry rolling sealed spirometers
(SensorMedics Corporation, CA, USA) were
used to test lung function. Percent-predicted
value of lung function parameters were
caculated using the equations from the
Veterans General Hospital in Taipei.

Data anaysis included descriptive
statistics, bivariate analysis, multiple logistic
and linear regression analysis, and repeated
measurement analysis. The SAS version 8.0
software (SAS Institute Inc., NC) were
applied for the analyses.



Results

After sending the questionnaire by
registered mails twice to al 204 denta
laboratories, the mails to 76 laboratories were
returned for unknown addresses or other
reasons. In total, 102 dental technicians
answered the questionnaire, with an adjusted
response rate of 29%. The means (SD) of age
and duration of employment were 30.6 (10.6)
and 8.4 (7.7) years, respectively. Sixty-five
percents of the participants fabricated crowns
and bridges. Seventy percent of them
reported job-related eye problems, and 56%
complained irritating smell in the laboratory.

Results of air sampling and analyses
showed that all five laboratories had MMA
levels less than 0.05 ng/ml. However,
concentrations of PM,s ranged from 43
nmym® to 685 my/m* and were significantly
different among laboratories (p<0.05).
Within a laboratory, PM, s levels aso varied
from location to location. The XRF analysis
showed low concentrations of metals in the
particles.

Forty-five technicians agreed to have
spirometric testing. Among them, one worker
had clinically abnormal lung function. The
percent-predicted values of were calculated
for four spirometric parameters, including
forced vita capacity (FVC), forced
expiratory flow in one second (FEV,),
FEV/FVC, and forced expiratory flow at
25% to 75% (FEF25_75%). Means of
percent-predicted FVC, FEVi, FEV./FVC,
and FEF,s750, respectively, were not
significantly different among the five
laboratories with different air concentrations
of PMjs. Furthermore, there was no
statistically significant association between
the percent-predicted FVC and FEVj,
respectively, and concentrations of MMA or
PM s, adjustment for confounding factors.

Discussion

More than half of the participating
dental technicians complained work-related
eye problems. MMA levels were low in the
five participating dental laboratories, but
PM,s concentrations were significantly

different among laboratories. Lung function
was not significantly associated with air
concentrations of MMA or PM;s in the
laboratories. Interpretation of the study
results should be cautious. This study had
low response rate and selection bias could
not be ruled out. Further studies are needed
to investigate the occupationa exposures and
health of dental techniciansin Taiwan.

Self Evaluation of Study Results

This study has two major strengths. First,
several methods, including occupationa
history, types of dental protheses made, and
ar monitoring of MMA and PMys
concentrations, were used to assess workers
occupational exposures in the dentd
laboratories. Second, many important factors
related to lung function were evauated in the
multivariable analysis to reduce potentia
confounding effect in the PM2s-ung
function association. This study was limited
by low response rate, athough tremendous
efforts were made to increase participation.
In addition, the small sample sizes also made
the estimation of association imprecise.
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