
SC IENT IF IC RESEARCH REPORT

Occupational exposure and health problems among Polish
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Objective: The aim of this study was to analyse the potential health effects of occupational exposure of denturists in the
Ł�od�z province. Methods: The survey was performed among 103 denturists working in 24 dental laboratories in the Ł�od�z
province using the questionnaire prepared by the authors. Results: The most common health problems associated with
work (occurring daily or at least once a week) were: back pain (69.8%); chronic fatigue syndrome (61.6%); irritation,
itching and rashes on the hands (51.2%); restlessness and aggression (43.0%); and watery and itchy eyes (41.9%). Psy-
chosocial and ergonomic hazards associated with work organisation (72.2%) were the most common work environment
factors related to the denturist profession. Conclusions: Analyses of denturists’ occupational exposure in the Ł�od�z pro-
vince and epidemiological estimates of the health effects suggest the need for preventive measures.
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INTRODUCTION

The work of denturists (i.e. clinical dental technicians)
is associated with exposure to a number of physical,
chemical, biological, ergonomic and psychosocial fac-
tors that result in risks for health problems, such as
occupational or work-related diseases, accidents and
injuries.
The most common hazards occurring in the work-

place of a denturist include the following: cuts from
sharp and/or moving parts; burns; electric shocks; and
a number of consequences from fires and/or
explosions1.
Sharp, protruding parts, pressurised fluids, slippery

uneven surfaces, moving machine parts, tools and
work pieces are examples of the mechanical hazards
encountered. Procedures intended to impart the
required shape and the desired physical and chemical
properties to manufactured products are those associ-
ated with the highest risk in comparison with other
risk factors of injury or accident at work among den-
turists. The particles dispersed during processing of
material typically result in closed or open trauma to
the eyeball. The risks of mechanical injury to the eyes
are greatest during the grinding of metals and metal
alloys, the mechanical treatment of acrylic resin and
the cutting of orthodontic wire2,3.

Minor skin injuries, such as burns, bruises and cuts,
are seen as inevitable and not posing a significant risk
to human health, despite their high incidence among
denturists4.
Denturists are exposed to the following thermal

hazards: open flame; infrared radiation (from molten
metal and metal alloys during the processes of cast-
ing and soldering); splashes of molten metal; and
direct contact with hot objects5. Infrared radiation
(heat) is mostly absorbed in the superficial layers of
the skin and the eyeball and prolonged exposure to
high-intensity radiation may result in thermal ery-
thema or skin burns, cataracts, iritis, conjunctivi-
tis, palpebral and corneal irritation and marginal
blepharitis.
Chemical burns associated with the denturist’s

job arise from contact of the skin or mucous
membranes with formulations containing corrosive
chemicals, such as acids, bases or salts of heavy
metals (e.g. hydrochloric acid, hydrofluoric acid and
boric acid).
Noise exposure among denturists results from the

use of devices that generate noise at both audible and
inaudible sound frequencies. The average noise levels
in denturist laboratories range from 65 dB to 83 dB
but the sound pressures produced when fabricating
prosthetic devices are much higher6–8. Prolonged occu-
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pational exposure to noises from several sources
deployed in a single room represents a real risk for
hearing-organ damage in denturists, particularly those
who do not use personal protective equipment
(PPE)9,10.
The average daily exposure time of denturists to the

mechanical vibrations specified above is approximately
4 hours. The sources of the vibration include the fol-
lowing: prosthetic pneumatic turbines; gypsum model
cutting saws; gypsum trimming cutters; polishing grin-
ders; vacuum stirrers; and chipping chisels11.
Ocular disorders, including conjunctivitis, dry eye

syndrome and watery eyes, are the most common
symptoms reported by denturists; over 78.71% of
denturists experience at least one of these prob-
lems12. Numerous allergies that typically manifest as
conjunctivitis and keratitis result from direct contact
of the affected tissues with the environment and the
allergic substances found in it to cause burning, itch-
ing, lacrimation, photophobia and, in their advanced
form, vision disorders13. Common symptoms of dry
eye syndrome include itching, burning, redness, sen-
sation of foreign bodies under the eyelids and double
vision14.
Despite the use of exhaust systems, denturist room

atmospheres are periodically polluted with dusts and
vapours of, for example, cobalt, methyl methacrylate
or other acrylic compounds, pumice stone suspen-
sions, concentrated acid and alkali fumes and disinfec-
tants, resulting in or contributing to the development
of, for example, contact allergies, immediate-type
allergies, asthma, chronic obstructive pulmonary dis-
ease, pneumoconiosis and other lung diseases, such as
fibrosis or even cancer15–17.
Biological contaminants represent another group of

harmful agents in the environment. Hepatitis B virus
(HBV) infection is a major occupational hazard for
denturists. A significantly higher frequency of serologi-
cal markers of HBV has been recorded in denturists
(2.7%) compared with the general population
(0.8%)18. It seems reasonable to expect that the
adverse health effects of hepatitis C virus (HCV)
infections will be seen, as a vaccine is not available,
and the period of preclinical symptoms may be several
years. This long asymptomatic period of the majority
of HCV infections may cause severe underestimation
of the risk of developing HCV in the population of
denturists.
The problems attributable to the harmful physical,

chemical and biological factors described above are
further aggravated by ergonomic and psychosocial
factors. The effects of prolonged forced body posi-
tions, repetitive activities that lead to monotony,
annoying microclimate conditions, the need for con-
tinuous concentration on very small details, the need
to follow restrictive technological procedures, emo-

tional stress associated with the final result of the
work (i.e. the need to satisfy the dentist placing the
order) and fear of infection, in combination with lim-
ited ability to apply protective measures (gloves,
masks, goggles, etc.) results not only in chronic disor-
ders of the musculoskeletal system but also in dys-
function of the peripheral nervous system and the
development of stress, chronic fatigue and burnout.
Pain in the cervical and lumbosacral spine is char-

acteristic of denturists. A relationship has been
found between the occurrence of back pain and tin-
gling in the arms and fingers, with the daily working
time of denturists (average 12–13 hours)19. Carpal
tunnel syndrome, manifest as persistent numbness,
tingling and radiating pain in the wrist, difficulty in
picking up and holding objects and reduced dexter-
ity, is one of the most frequently recognised work-
related medical conditions in this occupational
group20.
In the past two decades, very unfavourable organisa-

tional and economic changes in the Polish model of
dental care have occurred. Very low public expendi-
ture for the dental health sector (approximately 19
USD/person/year) has resulted in the rapid reduction
of the public sector and spontaneous development of
the private sector. The very limited scope of the dental
services offered by the public sector and the several-
month wait times have resulted in over 70% of
patients using paid dental services (particularly pros-
thetic services) offered by private dental offices. Den-
tists in the private sector almost exclusively perform
curative dentistry procedures, which results in the
cooperation of denturists with private dentists finan-
cially attractive. However, for financial reasons, only
approximately 30% of people requiring prosthetic
treatment decide to pay for prosthetic services in pri-
vate clinics, which results in lower demand for dentur-
ist services and severe competition in this professional
milieu. Over 70% of technicians are employed under
interim contracts or are self-employed. Therefore, the
long list of harmful physical, chemical and biological
agents and conditions associated with the denturist’s
job also includes adverse psychosocial factors.

Aim and research problems

The main aims of this study were to analyse and eval-
uate the prevalence of adverse health effects of occu-
pational exposure to harmful agents among denturists
in the Ł�od�z province of Poland and to analyse and
evaluate the use of preventive measures and compli-
ance with safety rules among those denturists.
These aims were achieved by providing answers to

the following questions:

• What are the work-related health problems that are
most frequently reported by denturists?
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• What types of occupational hazards are most
common in the denturist workplace?

• Does the use of PPE reduce the frequency of inju-
ries and accidents in the workplace?

• Is working in awkward postures related to the fre-
quency of musculoskeletal disorders in the form of
increased tension in the muscles of the head, neck
and pectoral girdle, and to back pain?

• Does excessive noise in the denturist laboratory
result in tinnitus and feelings of pressure within the
ear and head?

• Does exposure to methyl methacrylate result in
irritation, itching or eczema on the skin or hands?

• Is insufficient lighting related to the frequency of
lacrimation, itchy eyes or conjunctival hyperaemia
and swelling?

METHODS

A diagnostic questionnaire survey was the main
research tool.
The questionnaire was divided into three parts. The

first part consisted of analysis and assessment of
the somatic and psychosomatic ailments related to the
denturists’ job; the second part included analysis and
evaluation of the harmful agents associated with the
denturists’ workplace; and the third part contained
analysis and evaluation of the application of preven-
tive measures and compliance with safety rules among
denturists.
The study was anonymous and voluntary, and was

performed via direct interviews between April 2014
and July 2014 in 24 denturist laboratories located in
13 communities of the Ł�od�z province. The 254 den-
turist laboratories in the area of the Ł�od�z province
identified in the database of the Business Activity Cen-
tral Register and Information Record as of 4 July
2014 were used as the sampling frame. The search cri-
teria were based on code PKD 32.50.Z – production
of medical (including dental) materials, instruments
and products.
A group of 35 denturist laboratories was randomly

selected. The ‘success ratio’ was 68.57%, and 24 den-
turist laboratories were recruited for the study. Written,
informed consent was obtained from all owners of the
dental technology laboratories and from the respon-
dents before their participation in the survey. All techni-
cians employed initially participated in the study. As
many as 112 occupationally active denturists were
recruited for the study, and 103 (91.96%) were ulti-
mately included (nine people withdrew from the study).
The study protocol was approved by the Bioethics

Committee of the Medical University of Ł�od�z (docu-
ment no. RNN/360/14/KB of 05.13.2014), in full
accordance with the Declaration of Helsinki of the
World Medical Association.

The analysis and interpretation of the data were
performed with Microsoft Excel 2010. A chi-square
(v2) test was used to evaluate the research hypothesis,
and the Yule coefficient φ was applied to examine the
strength of the association. The level of statistical sig-
nificance was set at P ≤ 0.05.

RESULTS

Characteristics of the study group

In the group of respondents, 57 (55%) were women
and 46 (45%) were men, and the age-range of the
participants was 22–57 years. The arithmetic mean
age was 34 years, and the median and mode were 33
and 29 years, respectively.
Among the respondents, 31.1% and 5.8% were

under the age of 30 years and above the age of
45 years, respectively. Nearly two-thirds (63.1%) of
the respondents were 30–45 years of age. Women dom-
inated the age group under 30 years (21.4%) and the
age group 30–45 years (32%), and men dominated in
the age group > 45 years (3.9%). In terms of educa-
tion, the dominant group included denturists with sec-
ondary vocational education (28.2%), followed by
higher undergraduate/engineering (23.3%) and postsec-
ondary education (21.4%). The respondents with basic
vocational education were the least numerous (5.8%).
For the women, 14.6% had post-secondary/college
education, and 13.6% had a bachelor’s degree/engineer
education. Compared with the women, the men more
frequently had had secondary (17.5%) and basic
(4.9%) vocational education. Almost four times more
women (10.7%) than men (2.9%) had a college educa-
tion. More than half (56.3%) of the respondents
worked in towns with 10,000–100,000 residents. Of
the 42 people who worked in towns with over 500,000
residents, 59.5% were women. Among respondents,
39.8% were denturists employed in fixed-term,
full-time jobs, and more than one-third were self-
employed and running their own businesses.
Nearly half of the respondents (48.5%) had worked

as denturists for over 10 years, and among these
respondents, 26.2% had worked for longer than
15 years. The duration of employment of one-third
(33%) of the respondents was 5–10 years. As many
as 80.6% of the respondents reported spending more
than 8 hours per day performing their occupational
duties, and nearly one-third (31.1%) of these respon-
dents worked for longer than 10 hours per day.

Occupational exposure and health effects among
denturists

The data revealed that 73% of the denturists came
into contact with acrylic plastics, 63% with metals
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and their alloys, 55% with ceramics and 33% with
composite materials. Contact with other materials
(e.g. zirconium, acetate and polyamide plastics) was
reported by 13.6% of participants (Figure 1).
More than half of the respondents came into

contact with three or more potentially hazardous
basic materials in the workplace. 36.9% of dentur-
ists were exposed to two such materials. Only one
in eight (12.6%) respondents came into contact
with a single material.
A considerable majority of the denturists (83.5%)

reported health complaints associated with their occu-
pation within the previous 12 months. Half of the

woman (50.5%) and one-third of man (33.0%) expe-
rienced health effects of occupational exposure. The
men were 2.4 times more likely than the women to
report no health complaints associated with occupa-
tional exposure (11.7% vs. 4.9%).
The most frequently experienced (daily or at least

once a week) work-related health problems included:
low back pain (69.8%); chronic fatigue (61.6%); der-
mal irritation, itching and eczematous changes
(51.2%); nervousness and aggression (43.0%); and
watery and itchy eyes (41.9%) (Figure 2). 44.2% of
respondents simultaneously experienced four to six
symptoms, 36 (41.8%) experienced one to three or
seven to nine symptoms, and one in seven of the 86
(13.9%) reported more than 10 symptoms. The
women frequently complained of backache (46.5%);
chronic fatigue (37.2%); irritation, itching and
eczematous changes in the skin of the hands (30.2%);
and increased muscle tension in the head, neck and
shoulder girdle (25.6%). The most common health
effects of occupational exposure in the men included
chronic fatigue (24.4%); back pain (23.3%); irrita-
tion, itching and eczematous changes in the skin of
the hands (20.9%); and nervousness and aggression
(19.8%). Sleep disorders were slightly more common
among the men (17.4%) than the women (16.4%).
Of the 86 respondents who experienced health prob-
lems, 12 (13.9%) reported other symptoms, such as
choking cough, cramps in the feet and calves as a

33%

55%

73%

63%

14%

0%

10%

20%

30%

40%

50%

60%

70%

80%

Composite
materials

Ceramic
materials

Acrylics Metals and alloys Others

N
um

be
r o

f s
tu

dy
 p

eo
pl

e 
(%

)

Type of basic material

Figure 1. Percentage of respondents in contact with the basic materials
used in their workplace (n = 103; percentage values do not sum to 100

as multiple answers were possible).
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Figure 2. Work-related somatic/psychosomatic symptoms experienced most commonly by denturists (n = 86; percentage values do not sum to 100 as
multiple answers were possible).
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result of varicose veins, headaches and dizziness, and
sore throat.
An association was identified between working in

awkward postures and the occurrence of muscu-
loskeletal disorders in the form of increased tension in
the muscles of the head, neck and shoulder girdle or
back pain (v2 = 39.05 > v2 p, ƴ = 3.8415). To investi-
gate the strength of this association, the Yule strength
factor φ was calculated (φ = 0.61) and revealed that
the strength of the association between working in an
awkward posture and the occurrence of musculoskele-
tal disorders in the form of increased tension of the
muscles of head, neck and shoulder girdle or back
pain was significant.
Of the 103 people who participated in the study,

32 (31.1%) reported that they had received a diagno-
sis of one of the diseases listed in Figure 3 within the
previous 12 months. One in five (20.4%) of the par-
ticipants had been diagnosed with conjunctivitis, one
in seven (13.6%) had contact allergies and one in nine
(10.7%) denturists experienced back pain. One person

reported a diagnosis of carpal tunnel syndrome, and
another reported some other type of disease (i.e. gas-
tric ulcer). Among the 71 denturists, 26 (36.6%)
declared that they had been diagnosed, within the pre-
vious 12 months, with one of the specified disorders,
and 45 (63.4%) reported diagnoses of more than one
of the disorders.
The factors that were most frequently reported to

be present in the work environment were ergonomic
and psychosocial factors related to work organisation
(72.2%), chemicals and dusts (59.8%) and physical
factors (57.4%). The awareness of occupational expo-
sure to biological agents (49.5%) seemed to be inade-
quate. The most frequently identified dangerous and
harmful factors in the denturists’ workplaces were:
noise (86.4%), stress (85.4%), dusts (84.5%),
mechanical vibration (76.7%), acrylics (73.8%) and
hot surfaces, boiling water and hot steam (73.8%)
(Figure 4). The association between noise in technical
laboratories and the occurrence of tinnitus or feelings
of pressure in the head and ear was significant
(v2 = 56.1 > v2 p, ƴ = 3.8415). To investigate the
strength of this association, the Yule factor φ was cal-
culated (φ = 0.73), and the strength of the dependence
of the occurrence of tinnitus or feelings of pressure in
the head and ear on noise in technical laboratories
was considerable.
We also identified a significant correlation between

occupational exposure to the methyl methacrylate pre-
sent in the acrylic plastics and the incidence of dermal
irritation, itching or the eczematous lesions on the
skin of the hands (v2 = 15.79 > v2 p, ƴ = 3.8415). To
assess the strength of the interaction between these
specified characteristics, the Yule coefficient φ was cal-
culated (φ = 0.75), and the strength of the association
between occupational exposure to methyl methacry-
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Figure 3. Frequency of the diagnoses of selected diseases among den-
turists (n = 103; percentage values do not sum to 100 as multiple

answers were possible).
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Figure 4. Examples of harmful factors found in the denturists’ workplace (n = 103; percentage values do not sum to 100 as multiple answers were
possible).
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late found in acrylic materials with irritation, itching
or eczema on the skin of the hands was considerable.
Insufficient lighting in the workplace was reported

by 61.2% of denturists. There was no correlation
between low light intensity and the occurrence of eye
lacrimation and itching or conjunctival hyperaemia
and oedema (v2 = 0.79 < v2 p, ƴ = 3.8415).
The denturists were least concerned with exposure

to potentially harmful factors such as ultrasound
(32.0%), latex gloves and other rubber tools or parts
(35.0%) and radiation (39.8%).
Over half (56.3%) of the participating denturists,

including 30 women (29.1%) and 28 men (27%),
reported experiencing an injury in the workplace
within the month preceding the survey. Of these
respondents, 48 (82.7%) worked longer than 8 hours
per day, and of these respondents, 14 (24.1%)
worked longer than 10 hours per day. The most com-
mon injuries experienced in the denturist workplace,
by both men and women, include cuts or punctures
(62.1%) and burns (46.6%). Two (3.4%) subjects
reported acoustic trauma. Of the 58 people who expe-
rienced trauma in the workplace within the past
12 month, only one in four (22.4%) reported the
occurrence of the injury in writing. Thirteen (22.4%)
of the 58 denturists who had experienced an injury in
the workplace within the last 12 months reported
work absences because of the aforementioned injuries.
The average duration of sick leave as a result of injury
was up to 9 days for nine denturists, 10–29 days for
three and more than 30 days for one.

Safety and hygiene rules in the denturists’ workplace

Among the 103 participating denturists, 46 (44.7%),
including 21 (20.4%) women and 25 (24.3%) men,
declared that they had not seen any of the listed signs
pertaining to labour hygiene and safety in their work-
place (Figure 5). The greatest number of denturists
(31; 30.1%) declared that they had noticed a sign
indicating the mandatory use of respiratory protection
equipment, and 25 (24.3%) had noticed a sign indi-
cating the mandatory use of hand protection equip-
ment.
Moreover, 42 (40.8%) subjects, including 34

(80.9%) women and eight (19.1%) men, declared that
none of the listed signs about the risk to human
health were present at their workplace (Figure 6). The
greatest numbers of subjects identified ‘Corrosive
activity’ (21.4% of men and 12.6% of women) and
‘Health hazard’ (15.5% of men and 11.7% of
women) signs. The men exhibited a 1.6-fold better
knowledge of the signs indicating risks to human
health than the women.
Seventy-five (72.8%) respondents, including 46

(44.7%) women and 29 (28.2%) men, declared that

they utilised PPE in the workplace. Trauma was experi-
enced by 23 (82.1%) of 28 respondents who did not
apply safety measures and did not use PPE in the work-
place and by 35 (46.7%) of 75 respondents who
applied the measures and used the PPE. The risk of
injury was 1.8-fold higher among the participants who
did not comply with the safety measures and did not
use PPE. The most commonly used safety measures and
PPE in the workplace included exhaust systems
(67.0%) and aprons (60.2%) (Figure 7). Protective
glasses were used by slightly more than one-third
(37.9%, n = 39) of respondents. Every fourth respon-
dent used disposable gloves, every fifth used dust masks
or protective visors, and every eighth wore gloves.
Only four (3.9%) denturists used ear protection equip-
ment. Among all respondents, three (2.9%) reported
using other PPE, such as goggles and earplugs.
Nearly one-third (28.2%) of the respondents did not

remember the date of their most recent preventive (pre-
employment, periodic or follow-up) examination, and
three declared that they had never undergone such an
examination (Figure 8). The greatest numbers of den-
turists had undergone preventive examinations within
the last 2–3 years (33.0%) or the last year (17.5%).
Twelve and seven subjects had undergone preventive
examinations within the last 4–5 years and more than
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Figure 5. Knowledge of the signs indicating the need to obey the safety
and hygiene rules in the denturists’ workplace (n = 103; percentage val-
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5 years ago, respectively. The women attended follow-
up examinations more often than the men.
Nearly half (45.6%) of the respondents [25

(24.3%) women and 22 (21.3%) men] rated their
health as very good (14.6%) or good (38.8%). Every
third respondent (35.9%) rated his/her health as aver-
age. Very poor or poor health was reported by four
(3.9%) and 12 (6.8%) participants, respectively, and
in equal proportions among women and men. Very
poor or poor health was reported only by the partici-
pants who also reported work-related health prob-
lems.

DISCUSSION

The results of this study revealed that a considerable
majority of the denturists experienced health problems
resulting from various aspects of the work environ-
ment. Similar results have been reported in studies
from Egypt12, Norway21 and South Korea22.
The symptoms that were experienced often (daily or

at least once a week) included backache (69.8%);
chronic fatigue (61.6%); irritation, itching and
eczematous changes in the skin (51.2%); nervousness

and aggression (43.0%); and watery/itching eyes
(41.9%). Conjunctivitis was diagnosed in every fifth
(20.4%) participant, contact allergies in every seventh
(13.6%) and back pain syndrome in every ninth
(10.7%). One person confirmed a diagnosis of carpal
tunnel syndrome. Previous research has reported simi-
lar findings. Musculoskeletal pain was reported by
72.9% (n = 155) of denturists, dermatological
changes in the hands by 60.65%, and dry eye syn-
drome and watery eyes by 78.71%12. Nakl�adalov�a 23

reported the results of tests performed in a group of
120 denturists; 63 (52.5%) complained of back pain,
and carpal tunnel syndrome was diagnosed in four
(3.3%). Jacobsen and Peterson21 examined a group of
201 denturists in Norway and found that 39%
reported musculoskeletal problems and 28% com-
plained of job-related dermal lesions.
In our earlier study, we demonstrated that the most

common health-affecting circumstances of the dentur-
ist work environment include ergonomic and psy-
chosocial factors and those related to work
organisation (72.2%). Long-term exposure to stress
was reported by 85.4% of the respondents. The
results of other studies confirm that the denturist pro-
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Figure 7. Personal protective equipment (PPE) most frequently employed by denturists in their workplaces (n = 75; percentage values do not sum to 100
as multiple answers were possible).
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fession is highly stressful24. It is reasonable to assume
that psychosocial factors affect the development of
musculoskeletal disorders.
According to our results, the awareness of occupa-

tional exposure to biological agents seems to be inade-
quate (49.5%). This is corroborated by the results of
another study, which found that only 13.1% of den-
turists disinfect dental impressions and that the same
proportion uses disposable gloves25. Another publica-
tion reported that none of 155 denturists who partici-
pated in the study used disinfectant soap12.
Over half (56.3%) of the denturists had experi-

enced injuries in the workplace within the previous
month. The most common injuries in both men and
women included puncture, cutting or piercing
(62.1%) and burns (46.6%). In the study by Khalid,
as many as 42.3% of the denturists reported eye
injuries as a result of foreign bodies within the previ-
ous month2. Only one person in four submitted a
written report about their injury. Moreover, every
fourth respondent reported being on sick leave as a
result of these injuries. It should be remembered that
any claim is effective only after the accident or injury
at work has been reported in writing to the respec-
tive authority. Therefore, it is reasonable to assume
that the reportability of injuries at work and sick
leave depend on the severity and type of injury
experienced.
Interesting results were obtained regarding the sub-

jects’ knowledge of the signs used to indicate the
necessity of obeying work hygiene and safety rules
and to indicate the types of hazards to human health.
In denturist laboratories, exposure to dangerous and
harmful agents often occurs only when performing
certain procedures, or only in specific areas, which is
why particularly dangerous areas in which the use of
personal protective equipment is required are marked
with suitable symbols or signs. Compared with men,
women exhibited a 1.7-fold better knowledge of the
mandatory symbols/signs used in the denturist work-
place to ensure work safety. Nearly half of the dentur-
ists reported not seeing any of the listed symbols/signs
in the workplace. However, the signs indicating
inhalation, mutagenic, carcinogenic to reproductive
cells, carcinogenic and aspiration hazards are placed
on phosphate-bonded investment (refractory) materi-
als; the skin corrosion and severe damage to eyes
signs are placed on disinfectants; the acute toxicity
sign is located on fluids used for electrolytic polishing
of dental alloys; and skin irritation, eye irritation and
irritation to the respiratory tract signs are located on
the components of liquid acrylics. Compared with the
women, the men exhibited a 1.6-fold better knowl-
edge of the signs indicating danger to human health.
As many as 27.2% of the denturists did not apply

any safety measures or utilise any personal protective

equipment in the workplace. The risk of injury was
1.8-fold higher among those who did not follow
safety recommendations or use personal protective
equipment in the workplace. The results of the present
study differ slightly from those obtained by Hamid
and Mostafa who reported that 61.29% of denturists
use a protective apron, 18.07% wear disposable
gloves, 7.47% wear protective glasses and only
2.28% use protective masks12.
According to the results of this research, nearly

one-third of denturists do not remember when they
performed preventive (pre-employment or follow-up)
examinations. It is reasonable to assume that the
neglect of regular, extensive preventive examinations
resulted in the frequent disorders that were diagnosed
in this group.
A considerable association was demonstrated between

working in an awkward position and the frequency of
musculoskeletal disorders in the form of increased ten-
sion of the muscles of the head, neck and shoulder gir-
dle or back pain. In another study, a correlation
between back pain and tingling in the arms and fingers
to daily working time, among denturists who worked
more than 12–13 hours per day, was demonstrated19.
A considerable association between excessive noise

in the laboratories and the occurrence of tinnitus or a
feeling of pressure in the ear and head was demon-
strated. It should be remembered that prolonged
exposure to noise is not only annoying but also harm-
ful. In the study by Hamid and Mostafa12, up to
77.42% of the denturists reported experiencing hear-
ing problems. The results of a study conducted in
Riyadh among 204 dental personnel, including 29
denturists, indicated that 16.67% of the respondents
complained of tinnitus, 14.71% had difficulty under-
standing speech and 30.88% had difficulty under-
standing speech when there was noise10.
An association between occupational exposure to

the methyl methacrylate and the frequency of irrita-
tion, itching or eczema of the skin of the hands was
observed. This association has been confirmed by the
results of clinical trials, including that of Rustemeyer
and Frosch. These authors examined a group of 55
denturists exposed to methyl methacrylate and
observed allergic contact dermatitis in 63.6% of the
study subjects, eczematous lesions caused by contact
with irritants in 23.6% and both types of contact der-
matitis in 3.6%26.
The research hypothesis regarding the existence of a

statistically significant correlation between low lighting
and the occurrence of tearing and itching or conjuncti-
val hyperaemia and oedema was rejected. It is believed
that insufficient lighting is one of many risk factors for
eye fatigue and ocular diseases. It should be noted that
determination of the true influence of these variables
on pain will be possible only through comparative
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studies of randomly selected experimental groups and
controls. Denturists perform dozens of different tasks
at different locations that require different types of
light (i.e. variations in illumination angle, intensity and
colour) during the workday. Therefore, even when the
theoretically ‘good lighting’ of the entire laboratory
meets the required technical standards, many techni-
cians still indicate inadequate lighting during the manu-
facture of specific restorations.

Limitations

The questionnaire was developed based on the litera-
ture which deals with risk factors to which dental
technicians are exposed in the workplace. We are una-
ware of any recent epidemiological studies on the
spread of infection related to dental technicians’ work
in Poland, and a broader investigation is needed.

CONCLUSIONS

The vast majority of denturists experience work-asso-
ciated health problems. The most frequently reported
work-related health problems include occupational
musculoskeletal symptoms, such as back pain. The
most common occupational hazards associated with
the denturist’s job, as listed in the safety data sheet,
include ergonomic and psychosocial factors and those
related to work organisation. The use of personal
protective equipment reduces the frequency of acci-
dents and injuries. There is a statistically significant
association between working in awkward postures
and musculoskeletal disorders. Excessive noise in the
denturist laboratory is the source of tinnitus and feel-
ing of pressure in the ear and head. Occupational
exposure to methyl methacrylate causes irritation,
itching and/or eczematous lesions in the skin. These
results highlight the need to intensify preventive mea-
sures to protect denturists from the effects of agents
that are harmful to their health. Further research is
necessary.
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