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Abstract  
Lung function affected by working place environment condition and few other 

factors such as: age, gender, working period, allergy and exercise habit. Dental 

laboratory of dental technician study program Airlangga University educates the 

students to be dental technician, which assisted by dental technician in its 

academic process. In dental laboratory presents many sillica dust, metal dust or 
other pollutan which exposed to the students and dental technician and caused 

health problems. One of the health indicator which can be assessed is lung 

function. This study aims to discover the presence of lung function among students 

and dental technician in dental laboratory of dental technician study program 
Airlangga University. Methods which was applied are lung function test for 

students and dental technician who wish to join this study until finish, by filling in 

the questionnaire in advance. Lung function test was performed using spirometry. 
Data was analized by Chisquare test. Result of this study showed there was no 

relationship betweenage, gender, working period, allergy and exercise habit to 

lung function disorder. Face mask self protection equipment usage, ventilation and 

dust control in dental laboratory are important to consider. 
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INTRODUCTION  
Dental laboratory presence is important to support the success of community dental 
treatment. People who needs dental treatment that is fixed or removable denture protheses, 
orthodontics appliance etc, will go to the dentist and receive treatment in dental clinic up 
to making dental impression. These impression result will be sent to dental laboratory for 
manufacturing protheses or else by dental technician. Dental technician has important role 
as a dentist partner in providing dental treatment for community.  
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Working step which was performed by dental technician in dental laboratory used various 
material dan through many manufacturing process which potentially caused air 
contamination in dental laboratory [1,2,3]. Contaminant will be in the form of sillica dust, 
metal dust, acrylic dust or acrylic monomer fumes etc. These will affect environment and 
people who works in dental laboratory specificly dental technician.  
Airlangga University has dental technician study program which educate its students to be 
a dental technician. During 6 semester of study period, the students will be assisted by 

dental technician. The possibility for them exposed by contaminant in dental laboratory is 
high. They do manufacture of dental prosthesis in a dental laboratory that uses materials, 

such as gypsums, ceramics, investment materials, sand blasting etc. Exposure can occur 

through breathing dust that lasted laboratori’s procedures that generates dust in the air, 
such as stirring the powder, removing the results of mold casting, cutting, finishing, 
polishing metals and ceramics also use sand blaster [4]. The possibility for them exposed 
by contaminant in dental laboratory is high.  
Exposure impact will affect the health of the student and dental technician, one of the 
health indicator is the presence of lung function disorder. Lung function will be disturbed 
if dust inhaled through respiratory tract, even it will goes to the lung due it small size [5].  
Beside working environment condition which contains many pollutant, lung function 

disorder will be affected by other few factors namely: age, gender, working period, allergy 
and exercise habit [6]. Until now, there is no data or study regarding the presence of lung 
function disorder on students and dental technician who works in dental laboratory of 

dental technician study program due to pollutant exposure. This study aims to discover the 

presence of lung function disorder experienced by students and dental technician who 
become instructor in dental laboratory. 

 

METHODS  
This study is a descriptive observational study held at May-June 2016 in dental laboratory 
of dental technician diploma study program Airlangga University. Sample population are 
third year students (6th semester) and dental technician as a lecturer assistant who help 
guiding students practice, by 20 people in total. Third year students was chosen because 

they are the final year students so that having the longest working period in dental 
laboratory compare to other students. Sample election based on the willingness of the 
students and dental technician to follow this study until finish.  
Variables in this study consist of two variable, independent variable which is age, gender, 
working period, allergy and exercise habit. The other is dependent variable which is lung 
function.  
Data were obtained from questionnaire which is must be filled in by respondent prior to 
lung function test performed. Then, lung function test was performed in leading clinical 
laboratory by spirometry and the marker which was used are FVC, FEV1 andFEV1/ FVC 
ratio [7].  
Data were analyzed by usingchi-squaretest. 
 

RESULT  
Lung function conditon is classified into normal and abnormal. Abnormal can be in the 
form of restriction or obstruction based on measuring data of Force Vital Capacity 
(FVC/KVP) and Force Expiration Volume first second (VEP1/FEV1). Respondentage 
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classified into two category, 3 years and 10-20 years. While allergy and exercise habit 
classified into the presence and absence of the habit.  
The following are the description of age, gender, working period, allergy and exercise 
habit to lung function test (in percentage) in 20 respondents. 
 

Table 1. Description of age to lung function test(in percentage) 
 

 Lung Function  
Age 

Abnormal Normal 
Total 

  

18-22 4 11 15 

32-46 0 5 5 
 
Based on table 1, data showed that 4 individual or about 26,7% categoryfrom age group 
18-22 years has abnormal lung function. While 11 individual or 73,3% from the same age 
group showed normal lung function dan age group 32-46 years showed normal lung 
function.  

Table 2. Description of gender to lung function test (in percentage) 
 

 Lung Function  
Gender 

Abnormal Normal 

Total 
  
Male 4 6 10 

Female 0 10 10 
 
Based on table 2, data showed that male respondent group, 4 among 10 individual (40% 
from total male respondent) has abnormal lung function and the other 60% has normal 
lung function. Whereas, in female respondent, 100% has normal lung function. 

 

Table 3. Description of working period to lung function test (in percentage) 
 

 Lung Function  

Working 

Abnormal Normal 

Total 

period 

 

   

3 years 4 6 10 

10-20 years 0 10 10 

 

Based on table 3, data showed that in 3 years working period group, 40% respondent or 4 
individuals has abnormal lung function. Whereas the other 60% showed normal lung 
function. While in 10-20 years of working period group, around 10 individuals or 100% of 
the total grup population showed normal lung function. 
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Table 4. Description of allergy history to lung function test (in percentage) 
 

 Lung Function  

Allergy 

Abnormal Normal 

Total 

  

Yes 3 6 9 

No 1 10 11 

 

Based on table 4, data showed that 9 individuals has an allergy and 3 individuals among 
them (33,3%) own abnormal lung function and the rest, 6 individuals (66,7%) has normal 
lung function. Whereas 11 individuals has no allergy history and only 1 individuals (9,1%) 
showed abnormal lung function and the rest 10 individuals (90,9%) has normal lung 
function. 

 
Table 5. Description of exercise habit to lung function test (in percentage) 

 

 Lung Function  

Exercise 
Abnormal Normal 

Total 

Habit 

 

   

Yes 5 9 14 

No 0 6 6 

 

Based on table 5, data showed that 14 individuals has exercise habit and 5 individuals 
among them (35,7%) has abnormal lung function while 9 individuals (64,3%) has normal 
lung function. Whereas 6 individuals has no exercise habit dan all showed normal lung 
function. 

 

DISCUSSION  
This study was performed to third year students (6th semester) aged 18-22 years and 
dental technician who become instructor in dental laboratory aged 32-46 years. Total 
sample in this study is 20 individuals.  
Based on statistical study chi square to discover the relation between age, gender, working 
period, allergy and exercise habit to lung function, data showed expected count value in 
chi square analysis less than 5 so hereafter alternative test (Fisher test) was performed.  
Statistical result on relationship between age and lung function showed no significant 

difference (p:0,53>α:0,05). Age group category 18-22 years, 15 individuals in total, 

showed 4 individuals has abnormal lung function and the other 11 individuals has normal 
lung function. Whereas in age group 32-46 category, 5 individuals in total, none has 

abnormal lung function. This result in line with Ninuk dkk regarding environmental 

control effect to Co, Ni and Cr level in dental technician also showed that age has no effect 

to the exposure present in dental laboratory which can cause lung disorder [8]. Similar 
study which had performed by Ishikawa et al regarding working environmental control 

effect and work management to chromosome damage on dental technician in Japan 

showed that age has no significant effect to exposure in working environment which can 



Lung Function of Students and Dental Technicians of Dental Technicians Study  1401 

cause lung disorder [9]. Nurrohman dkk study said that respiratory problem and lung 

physiology of the worker who exposed to black carbon dust from ink factory showed that 
age has no significant effect to lung physiology disorder [10]. The same result showed in 

David dkk study who discover the relationship between respiratory protection equipment 

usage and lung vital capacity level, age has no effect to lung vital [11].  
Based on gender category, sample in this study are 10 individuals female and 10 

individuals male. Statistical result showed that no significant difference between gender to 
lung function (p:0,08>α:0,05). This result is in contrast to Ninuk et al and Dilek et al held 

in Turkey regarding pneumoconiasis and respiratory problem on 893 dental technician 

which said that male sample has higher potential for abnormal lung function due to other 
factor such as smoking habit [8,12]. However, this study result in line with previous study 

performed by Nurrohman et al concerning about lung physiology disorders, there is no 

significant difference between gender to lung physiology disorder [10]. Male sample in 

this study is the one who does not smoke so that cause no significant difference due to 
elimination of risk factor. Based on David et al study, smoking habit has cumulative effect 

to the presence of lung function disorder [11]. Other study by Mardiyatus and Tualeka 

(2015) showed similar result that there is significant difference between smoking and lung 

physiology abnormal condition [13].  
Statistical result between working period to lung function showed no significant 

diffference (p:0,26>α:0,05). Similar result obtained by regarding respiratory problem and 
lung physiology of ink factor worker who was exposed to black carbon dust [10] and 

David et al concerning about relationship between respiratory protection equipment usage 

to lung vital capacity level, which conclude that working period has no effect on lung vital 

[11]. Study by Mardiyatus and Tualeka said that working period which is less than 6 
months and working period more or less, equal to 6 months has the same risk to own lung 

physiology disorder due to the same frequency [13]. This result is in contrary with 

Andhika, Ricky and Widodo study regarding relationship between working period to self 
protection equipment usage to respiratory tract problem in PT. Madubaru Bantul employee 

which assumed that working period has significant effect to the presence of respiratory 

tract disorder symptom [14,15]. Those study stated that working period determined 

exposure period, so the longer someone works the longer exposed to some pollutant. The 
difference found in this study compare to Ricky and Widodo study is that working 

environment in Bantul filled with dust, steam, gas and others which can interfere our 

respiratory [15], while in dental laboratory has separate room so it can minimalized 

exposure.  
Statisical analysis relationship between allergy and lung function has no significant 
difference (p:0,28>α:0,05). As much as 33% samples among those with allergy has 
abnormal lung function, while the rest (64%) has normal lung function. Whereas in no 

allergy groups, 9% among them has abnormal lung function and the rest (91%) has normal 
lung function. Previous study which had performed by Mark and Barbara concerning 
about polymer residue and acrylic monomer which can cause dermatitis allergy conclude 

that negative effect has been obtained when contact with Methyl Metacrylate (MMA) 
consist in soft acrylic occurs [16]. Dental laboratory possess many residuesuch as residue 
from polymer and monomer and those contact can be minimized by self protection 
equipment [8].  
Based on exercise habit, generally exercise can increase lung capacity. Individuals who 

performed routine exercise the lung capacity will be increase [17]. However, based on 
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statistical result from this study, no significant difference obtained between exercise habit 
and lung function (p:0,26>α:0,05). This study result in line with previous study by David 
et.el. that there was no significant difference between exercise habits with vital lung 
capacity. [11]. 
 
 

CONCLUSION  
No significant difference between age, gender, working period, allergy history and 
exercise habit to lung function. 
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