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Abstract: Denture users who have the habit of smoking have a bad impact on the quality of the dentures they use. When smoking, artificial teeth will be 
exposed to toxic substances that can affect the denture. The toxic substances found in cigarettes include carbon monoxide, formaldehyde, radioactive 
polonium, ammonia, nickel, arsenic, nicotine, tar, and heavy metals (Bertoldo, 2011). The prevalence of active smokers in the adult group in Indonesia is 
46.8% of men and 3.1% of women. The percentage of denture users in Indonesia is 4.5% while in Riau Province the use of denture is 9.8% (Riskesdas, 
2007). This study aims to determine the prevalence of denture users who smoke. In the Langkai village of Siak sub-district, Siak Regency, Riau 
Province. Population is the community of denture users who smoke and are aged 30 years and over with a total of 54 people. The study sample uses a 
total population. Type of quantitative analytic research with a case-control design. The analysis used univariate, bivariate and multivariate. The results 
obtained were respondents with dentures that changed as many as 18 people (33.3%) and variables that affected denture were smoking knowledge (P-
value 0.022), type of cigarette (P-value 0.022) P-value 0.001), smoking behavior (P-value 0.016), and type of cigarette (P-value 0.016). Multivariate 
results obtained variables that affect denture knowledge are smoking knowledge (P-value 0.092), type of cigarette (P-value 0.030), smoking behavior (P-
value 0.156), and type of cigarette (P-value 0.068). The study concludes that the variables that affect denture in Langkai Village, Siak District, Siak 
Regency are cigarette types (P-Value 0.030). 
 
Index Terms: Smoking, Denture, 

———————————————————— 

 

1 INTRODUCTION                                                                     

Cigarettes are cylinders of paper measuring about 120 
millimeters long and about 10 millimeters in diameter 
containing tobacco leaves that have been chopped. Cigarettes 
are burned at one end and allowed to burn so that the smoke 
can be inhaled through the mouth at the other end (Trim, 
2006). In general packs of cigarettes are accompanied by 
health messages that warn smokers of the health hazards that 
can result from smoking, for example, lung cancer, impotence 
or heart attack. Denture users who have the habit of smoking 
have a bad impact on the quality of the dentures they use. 
When smoking, artificial teeth will be exposed to toxic 
substances that can affect the denture. The toxic substances 
found in cigarettes include carbon monoxide, formaldehyde, 
radioactive polonium, ammonia, nickel, arsenic, nicotine, tar, 
and heavy metals such as cadmium and tin (Bertoldo, 2011). 
Cigarettes are a problem for world health. The World Health 
Organization (WHO) estimates the number of smokers in the 
world as 2.5 billion people with two thirds in developing 
countries. At least one and four adults are smokers in 
developing countries. The prevalence of smokers is higher in 
countries with low per capita income and most in the young 
adult population group with a ratio of 27% male and 21% 
female. The prevalence of smokers in the United States is 
26% male and 21% female, while in the UK around 27% male 
and 25% female (Nallaswamy, 2003). According to the 2013 
Basic Health Research Data in Riau province, the number of 
people who smoke is 24.2%. Active smokers every day are 
35-39 years old (34.8%) and 30-34 years old (34.7%) while 
smokers every day in men are higher than women (45.8% 
versus 1.2%). The highest proportion of active smokers every 
day was also found in farmers/fishermen/laborers (50.8%) and 
entrepreneurs (49.2%), as well as in rural areas (25.6%) than 

in cities (22.0%). Based on preliminary surveys conducted by 
researchers on 65 houses with a population of 280 people in 
Langkai Village, Siak District, Siak Regency. From the initial 
visit, it was found that 10 people smoked using artificial 
imitations with the majority aged around 30 years to 81 years. 
 

2 REVIEW OF LITERATURE 
 
2.1 CIGARETTE CONCEPT 
Smoking is burning tobacco which is then smoked by smoke, 
using cigarettes or using pipes. Smoking has become a very 
common and widespread habit in society. Although it has been 
proven to cause the emergence of various pathological 
conditions, systemically and locally in the oral cavity, smoking 
is very difficult to eliminate (Anonymous, 2011). Cigarettes are 
objects that are already familiar to the community. The main 
reason for smoking is a way to be accepted socially, seeing 
his parents smoke, relieve boredom, addiction and relieve 
stress. 

 
3 METHOD 
This type of research is observational quantitative analytic. 
The study design was a case-control with a consecutive 
sampling approach. A case-control design was used because 
the proportion of denture users in the population was less than 
1%. The study was carried out in Langkai Village, Siak District, 
Siak Regency. The sampling technique used in this study was 
consecutive sampling. 

 

4 RESULT AND DISCUSSION 
 
4.1  RESEARCH RESULT 
 
4.1.1. Univariate Analysis 
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Table 1 
Frequency Distribution of Independent and Dependent 

Variables 
 

No Variabel n 
Persentase 

(%) 

1. 
Denture 
Change 
Unchage 

 
18 
36 

 
33,3 
66,7 

2. 
Smoking Knowledge Low 
High 

 
20 
34 

 
37,0 
63,0 

3. 
Type of smoker  
Non Filter 
Filter 

 
24 
30 

 
44,4 
55,6 

4. 
Smoking Behavior 
Addict 
Not Addicted 

 
28 
26 

 
51,9 
48,1 

5. 
Type of smoker  
Light 
Weight 

 
29 
25 

 
53,7 
46,3 

 Total 54 100 

 
From the results of the study in Table 1 above, it was found 
that the majority of respondents with artificial teeth did not 
change as many as 36 respondents (66.7%), respondents with 
high knowledge were 34 (63.0%), respondents with filter 
cigarette types were 30 (55.6 %), respondents with addicted 
smoking behavior were 28 (51.9%), respondents with 
mild/moderate smokers were 29 (53.7%). 

 
4.1.2. Bivariate Analysis 
1) Effect of Knowledge on Denture 

 
Table 2 

Effect of Knowledge on Denture 
 

Smoking 
Knowled

ge 

Denture 
Total 

p-
value 

OR 
Change Unchange 

n % n % n % 

0,022 

4,714 
(1,4
04-
15.8
29) 

Low 11 61.1 9 25 20 37 

High 7 38,9 27 27 34 63 

Total 18 100 36 100 54 100 

 
From Table 2 it is found that low knowledge has a greater 
proportion (61.1%) for the occurrence of dentures changing 
than high knowledge (38.9%). The results of statistical tests 
with chi-square, obtained a value of P-value = 0.022 so that it 
was concluded that there was a significant relationship of 
knowledge with dentures in the community in Langkai Village, 
Siak District, Siak Regency. OR value = 4,714 (1,404-15,829) 
means that low knowledge is more or less 4 times the risk of 
changes in artificial teeth compared with high knowledge. 

 
2) Effects of Cigarette Type on Denture 

 
Table 3 

Effects of Cigarette Type on Denture 
 

Type of 
smoker 

Denture 

Total 
Pvalue OR Change 

Unchange 
 

n % n % n % 

Non-Filter 
Filter 

14 
  4 

77,8   
22,2 

10 
26 

27,8 
72,2 

24 
30 

44,4 
55,6 0,001 

9,100 
(2,409-
34,378) Total 18 100 36 100 54 100 

 

From Table 3 it was found that the type of non-filter cigarettes 
had a greater proportion (77.8%) for the occurrence of 
dentures changing compared to the type of filter cigarettes 
(22.2%). Statistical test results with chi-square, obtained a 
value of P-value = 0.001 so that it was concluded that there 
was a significant relationship between the type of cigarette 
and denture in the community in Langkai Village, Siak District, 
Siak Regency. The value of OR = 9,100 (2,409-34,378) means 
that the type of non-filter cigarette is more or less 9 times the 
risk of changes in artificial teeth compared to the type of filter 
cigarette. 

 
3) Effects of Smoking Behavior on Denture 

 
Table 4 

Effects of Smoking Behavior on Denture 
 

Smoking 
Behavior 

Denture 
Total 

P-value OR Change Unchange 

n % n % n % 

Addict 
Not 
Addicted 

14 
  4 

77,8  
22,2 

14 
22 

38,9 
61,1 

28 
26 

51,9 
48,1 0,016 

5,500 
(1,503-
20,133)
) Total 18 100 36 100 54 100 

 
From Table 4 it was found that the smoking behavior of addicts 
had a greater proportion (77.8%) for the occurrence of 
dentures changing compared to non-addicts (22.2%). 
Statistical test results with chi-square, obtained P-value = 
0.016 so that it was concluded that there was a significant 
relationship between smoking behavior and dentures in the 
community in Langkai Village, Siak District, Siak Regency. The 
value of OR = 5,500 (1,503-20,133) means that the smoking 
behavior of addicts is more or less 5 times the risk of changes 
in artificial teeth compared to not addicts. 
 
4) Effect of Smoker Type on Denture 

 
Table 5 

Effect of Smoker Type on Denture 
 

Cigarette 
type 

Denture 

Total 
Pvalue OR Change 

Don’t 
Change 

n % n % n % 

Light 
Weight 

  5 
 

13 

27,8   
  
72,2 

24 
 

12 

66,7 
33,3 

29 
25 

53,7 
46,3 0,016 

0,192 
(0,056-
0,666) 

Total 18 100 36 100 54 100 

 
From Table 5 it was found that the type of heavy smokers had 
a greater proportion (72.2%) for the occurrence of dentures 
changing compared to the types of light / moderate smokers 
(27.8%). Statistical test results with chi-square, obtained P-
value = 0.016 so that it was concluded that there was a 
significant relationship between the type of smoker and 
dentures in the community in Langkai Village, Siak District, 
Siak Regency. OR value = 0.192 (0.056-0.666) means that the 
type of heavy smoker is 0.192 times more likely to have a 
change in artificial teeth than the type of light smoker. 
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4. 1. 3. Multivariate Analysis 
1) Bivariate Selection 

 
Table 6 

Bivariate Selection Result Resume 

No Variabel P-value Information 

1 Smoking Knowledge 0,012 Candidate 

2 Cigarette type 0,001 Candidate 

3 Smoking Behavior 0,010 Candidate 

4 Type of smoker 0,009 Candidate 

 
From the results of bivariate selection, there are 4 (four) 
variables that have a P-value ≤ 0.25, namely smoking 
knowledge, types of cigarettes, smoking behavior, and types 
of smokers. 

 
2) Multivariate Modeling 

 
Table 7 

Mutivariate Analysis 
 

N o Variable 
P-

value 
OR 

95% CI 

Lower  Lower  

1 Smoking 
Knowledge 

0,092 3,609 0,813 16,028 

2 Cigarette type 0,030 5,516 1,175 25,889 

3 Smoking Behavior 0,156 3,264 0,637 16,711 

4 Type of smoker 0,068 0,249 0,056 1,109 

Omnibus Test=0,000 Nagelkerke R Square= 0,477 
 
In the final modeling multivariate data analysis, information is 
obtained that by including the smoker type variable, the OR 
can be seen in table 7. The final multivariate modeling results 
obtained in table 7 by issuing smoking behavior, knowledge, 
and smoking type variables still cause changes in value. OR 
exceeds 10% so that the final result is returned to normal, 
where the variable type of cigarette most influences denture. 

 

4.2  DISCUSSION 
 
4.2.1. Effects of Smoking Knowledge on Denture 
From the results of analysis using chi-square, a significant 
effect was obtained between knowledge of dentures (p-value = 
0.092) and OR values obtained from the statistical test results 
of 3.609 (95% CI = 0.813-16.028). it means that respondents 
with low knowledge are 3,609 times more likely to experience 
denture changes than respondents with high knowledge. 
Knowledge according to Notoatmodjo (2003) is the result of 
'knowing' and this happens after people have sensed a certain 
object. Knowledge that is included in the cognitive domain has 
6 levels, namely: know, understand (comprehension), 
application (application), analysis (analysis), synthesis 
(synthesis) and evaluation (evaluation). According to Small 
and Hunter (2014) knowledge about smoking is information 
that is owned by someone related to the dangers caused by 
consuming cigarettes. Public knowledge about the dangers of 
smoking is generally influenced because of intelligence and 
experience factors. Knowledge influenced by intelligence is 
intelligence knowledge where a person can act precise, fast, 
and easy in making decisions. Someone who has low 
intelligence will behave slowly in decision making. 
Experiences from oneself and others who leave the deepest 
impression will increase one's knowledge. The results of the 

study are relevant to the research of Egbe., Et.al (2016) which 
states that more than half of respondents (56.1%, n = 305) 
have a high level of knowledge about the negative health 
effects of smokingAccording to the researchers' assumptions, 
that smoking knowledge is one's understanding of the dangers 
or risks that cause illness and health problems smoking and 
inhaling cigarettes. 

  
4.2.2. Effects of Cigarette Type on Denture 
From the results of the analysis using chi-square, obtained a 
significant effect between types of cigarettes on denture (p-
value = 0.030) and OR values obtained from the statistical test 
results of 5.516 (95% CI = 1,175-25,889). it means that 
respondents with non-filter cigarette types are more at risk 
5,516 times experiencing denture changes compared to 
respondents with filter cigarette types. According to Mathias P 
et. al (2010), tar contained in cigarette smoke contains carbon 
aromatic hydro which can damage the polymer material from 
the denture base because even though the polymer material 
cannot dissolve in the oral cavity but it can dissolve in some 
aromatic hydrocarbons. Tandon R (2010) said that cigarette 
smoke will also be mixed with saliva (saliva) which produces a 
solution with acidic pH which will damage the surface integrity 
of the acrylic denture material. Cigarette smoke contains air, 
water, carbon monoxide, carbon dioxide, and tar. The main 
ingredient in tobacco that can cause stains is tar. About 0.2% 
of the tar composition is found in brown pigments from 
cigarette smoke. Another substance of cigarette smoke is 
formed when the cigarette is burned and contained in cigarette 
smoke due to heating. It is possible that some of these 
components such as sugar and chocolate can cause 
discoloration due to their dark color and their ability to adhere 
to surfaces affected by heating (Patil SS, et.al, 2013) The 
results of this study are in accordance with the results of the 
study of the influence of cigarette smoke on the discoloration 
of the base of the nylon thermoplastic resin denture which 
states that there is a change in the color of the denture base 
after being exposed to clove cigarette smoke for 21 days. This 
is because the chemical elements in clove cigarette smoke 
have influenced the properties of denture base material 
namely nylon thermoplastic resin (Riezki A R, et. Al, 2017). 
This study is in accordance with previous studies (Zulkarnain, 
2016) that the occurrence of color changes in artificial teeth 
due to exposure to cigarette smoke both electric (no filter) and 
filter. Although the rate of denture discoloration in electric 
cigarette smoke occurs more significantly, it is not darker than 
filter smoke for three consecutive weeks. This is in line with 
research by Wasilewskim et. Al (2010) states that exposure to 
electric cigarette smoke contains propylene glycol which is a 
color solvent and acetaldehyde that can dissolve pink on a 
tooth base material, one of which is a thermocline material. 
According to the researchers' assumptions, any type of 
cigarette used by respondents both non-filter and filter both 
cause discoloration of artificial teeth. 
 
4.2.3. Effects of Smoking Behavior on Denture 
From the results of the analysis using chi-square, obtained a 
significant effect between smoking behavior on dentures (p-
value = 0.156) and OR values obtained from the statistical test 
results of 3.264 (95% CI = 0.637-16.711). this means that 
respondents with smoking behavior with the addict category 
are more at risk 3,264 times compared to those with non-
addict smoking behavior to the changes indenture. The results 
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of this study are in line with Komalasari and Helmi (2000), 
which states that smoking behavior can be measured by the 
intensity of smoking, smoking time and smoking function in 
their lives. While Leventhal & Cleary (2000) states that 
smoking behavior is formed through four stages: the 
preparation stage initiation, becoming a smoker and 
maintenance of smoking. Based on the results of the 
characteristics in the study it can also be seen that the 
average age of respondents exposed to smoking is 20 years 
old so that the younger age in smoking the greater the risk of 
exposure to changes in the denture of the respondent. 
 
4.2.4. Effect of Smoker Type on Denture 
From the results of the analysis using chi-square, obtained a 
significant effect between types of smokers on dentures (p-
value = 0.068) and OR values obtained from the statistical test 
results of 0.249 (95% CI = 0.056-1.109). it means that 
respondents with the type of heavy smokers are 0.249 times 
more likely to have denture changes than the type of light 
smoker. According to Leifert, the length of carbon monoxide 
exposure and the number of cigarettes smoked per day can 
affect hemoglobin levels. In someone who smokes 40 
cigarettes or more per day has a hemoglobin level of 0.7 gr/dl 
higher than non-smokers. The same thing was expressed by 
Harmening (2002), that smoking causes secondary 
polycythemia, especially in heavy smokers who smoke 20 - 30 
cigarettes per day. In heavy smokers, there is an oxygen 
transport defect caused by chronic carbon monoxide 
intoxication, as a result, the body experiences hypoxia 
network. The body responds to this situation by increasing 
erythropoietin production increasing erythrocyte levels in the 
blood vessels resulting in polycythemia. Previous research 
said that the level of the surface appearance of acrylic resin 
base denture was found to increase after being exposed to 
cigarette smoke but no effect was found on the structure of the 
time teeth made and visible light-cured resin (Mahross, 2015). 
Based on research by Mathias et al, tar in cigarettes contains 
aromatic hydrocarbons that can damage the polymer material, 
because even though the polymer material cannot dissolve in 
the oral cavity fluid but it can hard on some aromatic 
hydrocarbons. Cigarette smoke will also mix with saliva which 
may solve with acidic pH which will damage the surface 
integrity and denture material (Tandon, 2010). 
 

5 CONCLUSION 
Based on the description in the chapter on the results of the 
study and the outcomes achieved, the following conclusions 
are drawn: 
1. There is an influence of smoking knowledge on denture in 

Langkai Village, Siak District, Siak Regency 
2. There is an influence of the type of cigarette on denture in 

Langkai Village, Siak District, Siak Regency 
3. There is an influence of smoking behavior on dentures in 

Langkai Village, Siak District, Siak Regency 
4. There is an influence of the type of smoker on denture in 

Langkai Village, Siak District, Siak Regency 
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