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Abstract — The purpose of the study was to evaluate the oral health situation of
workers in a modern battery factory; in particular, to describe the prevalence and
the severity of dental erosion and attrition in relation to exposure of airborne acids
in the work environment. Measurements of the work environment at a German
battery factory showed that the workers were exposed to sulfaric acids (0.4-4.1 mg/
cm®). All workers at the factory were included in the survey and a total of 61
dentate individuals completed a questionnaire on their work environment, dental
health, and symptoms from the mouth, nose, and throat. Information on oral
health status, erosion, and attrition was collected by clinical examinations. Nearly
all workers reported exposure to etching substances in their work environment;
56% complained of sharp and thin teeth and 29% of short teeth. Poor dental health
conditions were observed (e.g. mean D-T=3.8); the mean number of teeth with
crown restoration was 5.3. The prevalence of erosion was 31% and 92% were affected
by attrition. Erosion was found only in front teeth while attrition also occurred in
posterior teeth. Due to the high level of crown restorations a rather moderate dose-
effect relationship was observed. In conclusion, severe erosion and attrition due to
sulfiric acid mists should be recognized as an occupational discase.
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Oral cavity injuries which occur as a di-
rect result of an occupation are rather
common. The injuricus effects of occu-
pational hazards may manifest them-
selves in the teeth, jaw bones, pericdontal
tissues, tongue, lips, and oral mucosa.
The effects of the various etiologic agents
depend on their specific chemical, physi-
cal, and bacterial nature, their physical
state, and their mode of entry (1). Dental
erosion refers to the loss of tooth sub-
stance by a simple chemical process due
to the exposure to acids. Industrial envi-
ronmental factors may be considerad re-
sponsible for dental erosion among bat-
tery workers since they are exposed to
sulfuric acid mists (2, 3). The harmful
processes are known as forming and
charging. Severe attrition, ie. the me-
chanical wearing down of the tooth sur-
faces during masticatory movements, has
also been observed among battery
workers (3). The purpose of the present
study was to evaluate the oral health situ-
ation of workers in a modern German
battery factory; in particular, to describe
the prevalence and the severity of dental
erosion and attrition in relation to the
exposure to airborne acids in the work
envirenment.

Study population and methods

The survey took place in 1988 and in-
cluded all workers (n=63) in a German
{BRD) battery industry. The study group
consisted of 61 dentate workers with a
mean age of 46 yr (range 20-58). Only
males were emplioyed at the factory; one
quarter of the workers had been em-
ployed for 10 yr or less and three quarters
for 11 yr or more. The working processes
may be described in the following way:
In the forming process, lead battery
plates are immersed in tanks of dilute
sulfuric acid. The plates are then joined
together in groups to give a negative and
positive pole. direct current of 110
volts is passed thgough the circuit, which
“forms” the plate%;« During this process,
small gas bubbles carry a spray of acid
mist into the atmosphere. The charging
process consists of filling finished baitez-
ies with acid and charging them by means
of direct current. The present study was
preceded by measurements of acid mists
performed by the local Labor Inspection
Service. At the time of investigation the
concentration of airborne acids varied
from 0.4 to 4.1 mgfem®. Highly struc-
tured questionnaires were used to collect

data on residence, education, work con
ditions, dental health behavior,

assessment of deatal health status,
sympioms from mouth, nose, and throal
Information about dental health sta
was based on clinical observations. DeR
tal caries was recorded as described
WHO (4) and the periodontal regis
tions included measurements of poc
depth in mm of the indicator teeth B
11, 23, 36, 41, and 44. The dental exos
or attrition of each tooth was asses
according to recommended criteria (3,4
The foilowing coding for erosicn Wa
used: O==no erosion; 1=loss of enam
only; 2 =loss of enamel with involvemé:
of dentin; 3=loss of enamel and dent!
with exposure of secondary dentin; a%
4=loss of ename} and dentin resuting!
pulpal exposure. The following codes
attrition were set: O=no attrition; 12
attrition of the enamel - cusp still vistb!
2= dentin exposed; 3=occlusal rel
worn away leaving a peripheral rim
enamel; and 4=crown worn down clos
to the cementoenamel junction. Final}
the presence or absence of pain or tende
ness from the temporomandibﬂl.
muscles was recorded according 0 i
results of a palpation test {5).
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Results

Various disturbing or embarrassing work
tonditions  were  frequently reported
{Table 1). The respondents claimed the
use of protective equipment as follows:
protective gloves (93%), dress (92%),
and shoes (87%); ear protector (42%),
tye prolector (40%), and face guard
(31%).

Regular dental visits during childhood
were claimed by 55%, and 71% actually
saw a dentist on a regular basis. Most of
the workers (93%) brushed their teeth at
least twice a day and 61% brushed their
teeth twice a day at work. Allin all, 37%
were denture wearers, one half of whom
had dentures in both jaws, one third in
the maxilla only and about one tenth
in the mandibie only. Two-thirds of the
workers declared that their teeth were
bad or fairly good. Forty-four percent
reported that they ofteri.had problems
with their teeth and gums, mostly gingi-
val bleeding, hypérsensitivity of teeth,
pain, and “crashing of teeth”. Half
claimed that these problems were related
to the work environment. Various symp-
toms from the mouth were reported by
the workers (Table 2). Moreover, 44%
complained of dry nose, 40% had itching
nose, 37% had bleeding nose, 24% had
disturbed sense of smeil, and 37% com-
plained of dry throat. Finally, 40% re-
ported that they often had a headache.

The mean caries experience was 23.5
DMFT (DT =38, MT=15.0, FT=6.7)
and the mean number of scored teeth
with gingival pockets deeper than 5 mm
was 2.1, Forty percent had crown or
bridge restorations; the mean number of
teeth with crown restoration was 5.3.

This type of restoration was relatively’

frequent among the older individuals and
among persons employed for 11 yr or
more. Thirty-one percent of the workers
were affected by dental erosion and 92%
by attrition. The mean number of teeth
affected by erosion was: 0.6 of grade 1,
0.4 of grade 2, 0.2 of grade 3, and 0.1 of
grade 4. The mean number of teeth with
attrition was: 4.1 of grade I, 3.1 of grade
2, and 0.1 of grade 3. No case of grade
4 attrition was observed. Erosion was
mostly found in the front teeth whereas
attrition was also observed in posterior
teeth. Table 3 shows the mean number
of teeth with erosion and attrition ac-
cording to duration of exposure. The re-
sults of the palpation test showed that

Table 3. Mean number of teeth with erosion and autrition, mean number of teeth affected in
Wtal, and affection rate in percent according lo duration of exposure

Erosion Altrition Mo, of  Affection
Buration of teeth rate in
Eiposure 12 3 4 i 2 3 affected  percent
S yr 13 - 02 - 36 36 - 8.7 416
10y 94 05 03 0t 44 29 01 8.7 55.8

2% of the workers had symptoms from
the temporal muscles and [5% had
symptoms from the pterygoid muscles,
while no symptoms were found from the
masseter muscles.

Discussion

The study was initiated by the occupa-
tional health service in order to plan
oral health promotion at the workplace.
The survey comprised workers with
marked exposure to acid mists at a
modern battery factory and a response
rate of 100% was obtained. Nearly all
workers reported the exposure to etch-
ing acids and this was supported by re-
sults of the technical measurements.
Various embarrassing sympioms from
the teeth and the oral cavity were dom-
inant. It is noteworthy that rather un-
characteristic  symptoms like short,
sharp, or fragile teeth were frequent.
Many workers were aware of a poor
dental status and related their dental
problems to the work enviromment. The
prevalence of dental erosion was com-
parable to previous findings among
battery workers but a less severe
pattern was observed {2, 3). Industrial
erosion first affected the surfaces of the
teeth most exposed o the atmosphere.
These were the incisal one-third to one-
half of the labial surfaces of the frent
teeth. No erosion of the posterior teeth
was seen. This pattern is in contrast to
erosion caused by internal factors {e.g.
excessive vomiting) which mostly affect
the lingual surfaces of all teeth. Severe
altrition may occur from the habit
known as bruxism, i.c. grinding of teeth
during sieep. Grinding of feeth due to
hyperactivity in the masticatory muscles
is often considered fo be prerequisite
for the development of pathological at-
trition. In this study attrition caused by
hyperactivity may be excluded as an ex-
planation of dental wear since only a
few participants had symptoms from
the masticatory muscles. The observed
dental wear among the battery workers
should therefore be ascribed to the ef-
fect of the work envirenment and the
findings support the hypothesis that
enamel of acid-eroded teeth is abnor-
mally fragile (3). Considering time of
exposure, a rather weak dose-effect re-
lationship was outlined. However, this
may be explained by the very high pro-
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portion of teeth restored by crowns or
bridges.

First of all, dental erosion and attri-
tion among battery workers and similar
occupational groups ought to be pre-
vented through the reduction of ‘the
acid mist level. However, until such a
reduction is achieved, the use of safe-
guards and regular toothbrushing at
work should be recommended. In the
case of extremely ereded and worn den-
titions, dental reconstroction is not only
a difficult clinical problem but also very
expensive. Since these severe dental
conditions are closely related to the

work environment, the lesions should
be considersd cccupational diseases and
the workers entitled to compensation
according to national legislation on in-
dustrial injuries insurance.
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