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Abstract: Liquid epoxide resins, solvents and solvent-modified epoxide resins, as well
as hardeners for epoxide resins, appear to be skin and mucosa irritants of different
intensity and possibly have allergenic properties. Therefore, it is required that the
employees are qualified and industrial safety rules are followed when these substances
are in use in the manufacturing process. Our study evaluated the state of dentition and
analysed the loss of teeth in the workers of the laminate and composite materials
department of aircraft factory. The research has been carried out in a group of 114
workers, which consisted of 88 men and 26 women 20 to 61 years old. The control
group consisted of 41 workers of the administration department in the aircraft factory
who did not have any contact with chemical compounds. The workers in the studied
group are characterised as having an unsatisfactory state of dentition, as shown by the
high rate of lost teeth (74%). Statistically significant difference between the studied
group and the control was found when the relationship between the number of lost
molar teeth in women in the studied group and those in the control group is taken into
consideration, a statistically significant difference appears to refer to teeth 46 and 27.
The same statistically important correlation between men in the control and studied
groups concerns teeth 16. The research data shows that incisor teeth are the least
frequently extracted teeth in the whole population studied. Statistically significant
differences can be noted for teeth 21 and 23 between the women in the control group
and those in the studied one. Future studies are necessary to assess the potential
relationship between the loss of teeth among workers of the department of laminate and
composite materials of aircraft factory and their workplace.
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INTRODUCTION shrinkage during the hardening process the resin takes the

exact shape and overall dimensions of a mould used in the

Epoxide resins were introduced to the market in thi@adustrial production.

years 1948-1950. They are obtained through The distinguishing features of hardened epoxide plastic
condensation of epichlorohydrin and multi-hydroxideare its strength, high chemical resistance and high
phenols. The products of the condensation, which aaglhesion to metals, glass and ceramics. Properties of
liquid or fusible micromolecular basic resins, areepoxide resins can be modified by chemical methods,
converted into insoluble infusible macromoleculasuch as the application of hardening agents, chemical
plastics in the process of hardening. Owing to very littlprocessing, mixing with other types of resins and use of

Received: 4 May 2005
Accepted: 12 November 2005



326 Bachanek T, Samborski D, Chatas R, Wolanska E

fillers, softening agents or diluters. There are varioushich consisted of 88 men and 26 women 20-61 years
epoxide compounds produced at present and they are uskl] a group of 73 workers had contact with epoxide
as adhesives, cast resins, lacquer, laminated plastic boresins, polyurethane paints, hardening agents and diluters
and foamed plastics. The process of coating solid their place of work.
materials like aluminium or glass with epoxide resins is The control group consisted of 41 workers of the
called lamination. administration department in the aircraft factory who did
Distinguished by considerable strength comparable tet have any contact with chemical compounds.
the strength of steel but with a 4 times smaller specific The examination was performed by means of a
gravity, laminated plastics strengthened with glass fibrdiagnostic set of hand instruments under artificial light.
are a valuable constructional material used in aircraftd)l the data considering the state of dentition as well as
cars, boats, rockets, etc. High adhesive properties m@fcommended therapy were recorded in the WHO
epoxide resins to glass allow us to obtain laminates whosesearch charts.
characteristic feature is high chemical and mechanical The analysis covered the number of extracted incisors,
resistance as well as a limited number of internal stresseanines, premolar and molar teeth both upper and lower
Glass in laminates has the form of thin fibores whosand made taking into account the sex, both in the study
mechanical resistance is incomparably higher than that afid control groups.
glass. Another method applied in laminate production is The collected data were compiled in Tables 1-3 and
mixing epoxide resins with other fibric materials, fortheir statistical interpretation carried out by Chi-square

instance asbestos. test of significance for qualitative variables.
Liquid epoxide resins, solvents and solvent-modified
epoxide resins, as well as hardeners for epoxide resins, RESULTS AND DISCUSSION

appear to be skin and mucosa irritants of different

intensity and possibly have allergenic properties. The age of the examined workers ranged from 20-61

Therefore it is required that the employees are qualifis¢ars. In the group studied, the average age of women

and industrial safety rules are followed when theswas 46.3 years and of men - 38.3 years. The average age

substances are in use in the manufacturing process.  of all the members of the studied group was 42.3 years. In
As described in the literature, the workplace hate control group, the average age of women was 43.8

influence on health condition, among others, on th¢ears and of men - 47.8 years. The average age of the

masticatory organ [2, 3]. The aim of this study is t&ontrol group was 45.8 years.

evaluate the state of dentition and to analyse the loss offhe lowest value of DMF (decay, missing, fillings) -

teeth in the workers of the laminate and composittf.79 - was observed in the men in the studied group and

materials department of aircraft factory. the highest - in the women in this group.
Loss of molar teeth was the most frequent type of
MATERIALS AND METHODS missing teeth within the whole group studied .

Table 1 present the number of upper and lower molar
The research has been carried out in State Aircraéteth lost, considering particular teeth in both studied and
Factory, Swidnik, Poland, in a group of 114 workers, control groups in men and women.

Table 1.Number of upper and lower molar teeth lost in both studied and control groups in men and women.

N n % n % n % n % n % n %

Upper molar teeth lost: 18 17 16 26 27 28
Studied Women 10 7 70 % 60 6 60 8 60 7o 70 7 70
group Men 63 34 54 1 222 22 333 17 27 18 238 37 587

All 73 41  56.2 20 274 27 37 23 315 22 301 44 603
Control Women 16 13 81.3 6 375 7 43.8 4 25 b g4 25 13 81.3
group Men 25 16 64 10 40 15 60 7 28 7 28 15 60

All 41 29 707 16 39 22 537 11 268 11 268 28 683
Lower molar teeth lost: 38 37 36 46 47 48
Studied Women 10 6 60 7 70 g 90 16° 100 5 50 7 70
group Men 63 31 492 2 19 28 397 34 54 19 302 33 524

All 73 37 507 19 26 34 4656 44 603 24 329 40 548
Control Women 16 8 50 9 563 10 625 9 563 g 563 13 813
group Men 25 17 68 9 36 10 40 11 4 4 16 17 68

All 41 25 61 18 439 20 488 20 488 13 317 30 68

N - number of examined workers; n - number of teeth fssatistically significant difference between women and men in the group, p<0.05;
bstatistically significant difference between studied and the control group.
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Table 2.Number and percentage of lost upper and lower premolar teeth in both the studied and control groups with regard to sex.

N n % n % n % n %
Lost upper premolar teeth: 15 14 24 25
Studied Women 10 5 50 B 60 6 60 5 50
group Men 63 19 30.2 6 25.4 17 27 20 31.7
All 73 24 32.9 22 30.1 23 315 25 34.2
Control Women 16 6 37.5 8 50 7 43.8 5 31.3
group Men 25 6 24 8 32 8 32 8 32
Al 41 12 29.3 16 39 15 36.6 13 31.7
Lost lower premolar teeth: 35 34 44 45
Studied ~ Women 10 2 20 1 10 1 10 3 30
group Men 63 12 19 7 11.1 8 12.7 9 14.3
All 73 14 19.2 8 11 9 12.3 12 16.4
Control Women 16 4 25 2 12.5 3 18.8 5 31.3
group Men 25 3 12 2 8 1 4 4 16
Al a1 7 17.1 4 9.8 4 9.8 9 22

N - number of examined workers; n - number of teeth sisttistically significant difference between women and men in the group, p<0.05

In the study group, a loss of 287 teeth (sixth, seventhTable 2 present the number and percentage of lost
and eighth) was found in male workers of the productiopremolar teeth in both the studied and control group with
department and a loss of 77 teeth was observed in womesgard to sex. The men in the studied group had 108
In the control group, the loss of 138 teeth was observedrimlar teeth missing and the women in this group had 29
the men, and in the women the number of teeth losteth missing. In the control group, the number of
amounted to 105. extracted molars was as high as 40, both in men and

In both groups, the highest percentage of extractegbmen.
teeth (approximately 60%) were the eighth teeth, so-In the studied group the most frequently extracted
called ‘wisdom teeth’. There were more maxillary thirdoremolar teeth were maxillary premolars 1l 49 teeth,
molars extracted (142 teeth) than mandibular third molavghich constitute 52% of all the maxillary premolar lost.
(132 teeth). The examined workers from the control grodp the mandibule, 26 extractions were found, which
had more Il molar teeth extracted (approx. 67%) than tle®nstitute 60% of all the mandibular premolars lost. In the
workers from the studied group where the percentage weantrol group, the most frequently extracted were
as high as 55%. The wisdom teeth were most frequentiyaxillary premolars | 31 teeth, which constitute 55% of
extracted 18, 28 and 48. The first and the second moklt the lost premolar maxillary teeth of this group and
teeth are the next to follow when the number of lost teethandibular premolar Il 16 teeth, which constitute 66% of
is to be taken into consideration, and loss of thesdl the premolar mandibular teeth lost in this group.
amounts to 44% and 32% respectively. As far as the premolars are concerned, there is a

Observations and interviews with patients show thatatistically significant difference between the number of
there are 2 major reasons for extractions of Ill molaxtracted teeth 14, 24 in women and men in the studied
teeth: difficult erruption often associated withgroup.
inflammatory conditions in that region, and their hard The research data presented in table 3 show that incisor
accecibility for cleaning which infrequently results inteeth are the least frequently extracted teeth in the whole
quick loss of those teeth. Frequent loss of | molar teethpspulation studied. In the studied group, men were found
a result of bad oral hygiene at the time of their eruption & have 62 incisor teeth extracted and women had 17
the age of 6—7 years, and the necessity of recurrent demtsfractions. In the control group, the number of extracted
interventions which lead to their extraction. incisors amounted to 29 teeth in men and 11 teeth in

The analyse of extracted molar teeth found women. Statistically significant differences can be noted
statistically significant difference in the number offor teeth 21 in men and women in the control group,
extracted teeth 17, 26, 27 and 37, 36, 46 between womathough also for the same type of teeth, i.e. 21 and 23
and men in the studied group. In the control group, tHeetween the women in the control group and those in the
difference concerned teeth 47 alone. When th&tudied one. Neither among the members of the control
relationship between the number of extracted molar teegnoup nor those of the studied group did the research
in women in the studied group and those in the contradveal loss of teeth 43.
group is taken into consideration, a statistically significant Wide-ranging interest in the research shown by the
difference appears to refer to teeth 46 and 27. The samerkers of the factory points to the fact that they do not
statistically important correlation between men in theeglect oral health and that they are familiar with the rules
control and studied groups concerns teeth 16. of dental prophylaxis.
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Table 3.Number and percentage of lost upper and lower incisor teeth in both the studied and control groups with regard to sex.

N n % n % n % n % n % n %

Lost upper incisor teeth: 13 12 11 21 22 23
Studied Women 10 2 20 4 40 2 20 3b 30 2 20 3b 30
group - pen 63 6 9.5 12 19 8 127 1 175 12 19 7 111

Al 73 8 11 16 219 10 137 14 192 14 192 10 137
Control Women 16 1 6.3 2 125 1 6.3 Oa, b 0 1 6.3 Ob 0
group - pen 25 2 8 5 20 2 8 6a 24 6 24 4 16

All 41 3 7.3 7 171 3 7.3 6  14.6 7 171 4 9.8
Lost lower incisor teeth: 33 32 31 41 42 43
Studied Women 10 0 0 0 0 0 0 1 10 0
group Men 63 1 1.6 0 16 2 3.2 2 3.2 0

Al 73 1 1.4 0 0 1 1.4 2 2.7 3 41 0 0
Control Women 16 0 0 2 125 2 125 2 125 0 0 0 0
group Men 25 1 4 1 4 0 0 1 4 1 4 0 0

Al 41 1 2.4 3 7.3 2 4.9 3 7.3 1 2.4 0 0

N - number of examined workers; n - number of teeth Rssatistically significant difference between women and men in the group, p<0.05;
bstatistically significant difference between studied and the control group.

The average number of DMF for all the examined The number of teeth lost, mainly in lateral sections, as
workers amounted to 20.23 and turned out to be higherwell as higher value of DMF in women than men, are
women (21.96) than in men (18.49). Witek al. [13] consistent with the results of Polish and foreign
guote 17.09 as the average number of DMF in adulépidemiologic investigation concerning population and its
examined by them within the province of Gdansk. As in  dependence upon the environment and type of work [1, 4,
the results presented in this analysis, the average numbe?, 8, 9, 11, 12, 13].
was higher in women (18.77) than in men (15.41). Taking
into account the division of our populations into 2 groups CONCLUSIONS
(studied and control), the lowest rate of DMF number was
noted in men in the studied group (16.79), while the The workers in the studied group are characterised as
highest percentage was observed in women in the sahmving an unsatisfactory state of dentition, as shown by
studied group (22.50). the high rate of lost teeth (74%).

The data published abroad show similar and higher Statistically significant difference between the studied
values of the average DMF number. The value of thgroup and the control was found when the relationship
average DMF published by Ramenal. who had carried between the number of lost molar teeth in women in the
out their research in the population of hospitals patients studied group and those in the control group is taken into
Israel is one of the highest recorded in available literatuonsideration, a statistically significant difference appears
[12]. The research carried out by Osbosgteal. among to refer to teeth 46 and 27. The same statistically
prisoners in Australia reveals the value of the averagmportant correlation between men in the control and
DMF to be within the range of 20.4 [9]. studied groups concerns teeth 16. The research data

Poor oral condition, especially in the lateral regionsshows that incisor teeth are the least frequently extracted
which provide “support zone”, which in our studyteeth in the whole population studied. Statistically
amounted to 74% molars and premolars lost, results significant differences can be noted for teeth 21 and 23
stomatognatic impairment. Similar loss of molar antbetween the women in the control group and those in the
premolar teeth, i.e. 68.59% was found by Pellowskatudied one.

Piontek et al. [10] in 35-44-year-old inhabitants of the Future studies are necessary to assess the potential
province of Gdansk; the evaluation, however, did not relationship between the loss of teeth among workers of
include 1l molar teeth. A high percentage (over 75%) dhe department of laminate and composite materials of
extracted teeth was noted in the province of Warsawircraft factory and their workplace.
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