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ABSTRACT

Introduction: Tooth loss is a condition that occurs in most of the world’s population. The most common 
causes of tooth loss are caries and periodontal disease. Periodontal disease can usually increase or 
getting worse by bad habits such as smoking. Smoking accelerates the course of periodontal disease 
and decreases salivary secretion, whereby increased the risk of caries incidence. Some components of 
the cigarette’s smoke that can accelerate the course of periodontal diseases are nicotine and tar. The 
purpose of this study was to determine the difference in the number of tooth loss in smokers and non-
smokers. Methods: This study was a cross-sectional study. The sampling method was by the tables of 
Isaac and Michael, involving 78 smokers and 78 non-smokers in the village of Monmata Lhoong District. 
Results: Analysis was performed using the Mann-Whitney test. The result showed a significant difference 
between tooth loss in smokers and non-smokers (p < 0.05). Conclusion: There is a significant difference 
between the number of tooth loss in smokers compared to the number of tooth loss in non-smokers. The 
mean value of smokers is higher than the mean value of non smokers.
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INTRODUCTION

Tooth loss is a condition that occurs in most of 
the world’s population.1 The effects of tooth loss 
are aesthetic disturbance, changes in the oral 
mucosa, loss of dental function, loss of tooth 
contact and impaired masticatory function.2 The 
most common cause of tooth loss are caries and 
periodontal disease. Periodontal disease can 
usually worsen by bad habits such as smoking.3

Smoking usually accelerates the course of 
periodontal disease such as fibroblast dysfunction 
and decreased microcirculatory function in 
periodontal tissues. Periodontal tissue damage in 
smokers may be affected by impaired ability to 
repair damaged tissue.3 In smokers it shows the 
excess of inflammatory molecules and suppresses 
anti-inflammatory molecules thus causing 
inflammatory damage from connective tissue and 
alveolar bone.4
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The components of smoke of cigarette 
consist by gases and particles, including carbon 
monoxide, hydrogen cyanide, nitrogen oxides, 
formaldehyde, acrolein, benzene, nitrosamine, 
phenol, polyromatic hydrocarbons, carbarzoles, 
cresols, benzopiren, cadmium, ammonia, 
methane, tar and nicotine.5 Nicotine can reduce 
bone density and bone mineral content by 
increasing the secretion of bone-resorbing factors 
or decreased absorption of calcium through the 
intestine.6 The effects of some of the chemicals 
contained in smoke of cigarette in the immune 
system and repair of tissues related to periodontal 
tissue destruction.3 The research conducted by 
Mai et al showed that the chemicals of cigarette 
support the formation of plaque formed from 
anaerobic bacteria which can alter the oral 
microflora and decrease the antioxidant ability of 
saliva.6

Research conducted in developed countries 
such as the United States, Japan, Germany and 
Italy shows that there is a significant association 
between smoking and tooth loss.4 Jaleel et al7 
conducted a study in 2014 at urban India, which 
compared the tooth loss of smokers and non-
smokers which showed significant results and 
found an association between the average number 
of tooth loss in smokers and non-smokers.7 
However, research conducted by Hanioka et al8 in 
2007 at the city of Kadapa-South India said that 
no relationship was found between smoking and 
tooth loss.8

Smoking habbit usually difficult to stop. 
The Most smokers in young age (14-17 years old) 
only follow the trend without knowing what is the 
impacts of the smoking and eventually become 
a habit until adulthood.9 Like the people in the 
village of Monmata Lhoong - Aceh Besar, one 
area that is close to the capital of Banda Aceh, 
with a distance of Banda Aceh - Lhoong 54 km. 
Based on the above description, the authors were 
interested in conducting research in the village of 
Monmata because although the area fairly close to 
the capital but Lhoong until now is still considered 
as remote area by the government of Aceh Besar. 
Based on research in high school students in Banda 
Aceh City and Aceh Besar district, it showed the 
students of smokers reached 46%, among men 65%, 
women 2% while active smokers reached 23.7%. 
In Lhoong Monmata village, from the results of 

observations and interviews, information was 
obtained that most of teenagers were dropped 
out of school, therefore many of them started 
smoking cigarettes when they were adolescence.    
The purpose of this study was to determine the 
difference between the number of tooth loss in 
smokers and non smokers in the village of Monmata 
Lhoong Aceh Besar District, Indonesia.
  
METHODS

The type of this research was analytical study. 
The design used was cross sectional study. 
The study was conducted in March 2016 that 
started from March 24, 2016 to March 27, 2016 
in Monmata Lhoong Village, Aceh Besar District. 
The population of the research is the entire 
community of Monmata Village. Subjects in this 
study were Monmata village people aged 26-69 
years and meet the inclusion criteria. The large 
determination of the subject is based on tables of 
Isaac and Michael. Determination of the number 
of subjects in this study based on the tables of 
Isaac and Michael, if the population is 366 people 
then the number of subjects to be studied is 155 
subjects and rounded up to 156 subjects with a 
level of accuracy of 10%. The number of subjects 
to be studied was 78 smokers and 78 non-smokers. 
The inclusion criteria: Smokers and non Smokers, 
willing to be the subject of research, male 
and female, aged 26-69 years, while exclusion 
criteria: smokers and non smokers who  have a 
history of diabetes mellitus, tooth loss caused by 
trauma, and orthodontic treatment, experiencing 
stomatitis aphtous ulcer and trismus.

After approved by local Ethical Committee 
from the Faculty of Dentistry of Syiah Kuala 
University (the letter number of the Ethical 
Clearance: 027/KE/FKG/2016) and obtained 
permission from the village head of Monmata, 
residents were collected at the monmata village 
hall and then subjects selected according to 
the inclusion criteria, furthermore, provided 
information to the subject about the study. When 
the subjects were agreed, the subject of the study 
signs the informed consent. Subjects included in 
the inclusion criteria were clinically examined. In 
the clinical examination, each subject was asked 
to open the mouth and performed an intra oral 
examination to see the tooth loss using 2 mouth 
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mirror. The mouth mirror was used to pull the 
corners of the mouth and saw how many teeth 
were missing, after the clinical examination, the 
subjects were photographed for documentation. 
Clinical examination results were recorded in 
the available form. The research data that has 
been collected from clinical examination then 
processed and analyzed using Statistical Program 
for Social Science (SPSS) program version 16. The 
data analyzed with Mann-Whitney test which 
conducted on two groups of data that were not 
related to each other.

RESULTS

This study used primary data obtained through 
intraoral examination and interviews in the 
community of Monmata Village. People who 
experienced tooth loss were recorded as shown 
in Table 1.

Table 1. Number of tooth loss in smokers and non-smokers 
in Monmata Lhoong Village. 

Number of tooth loss

1-2 teeth 
(%)

3-5 teeth 
(%)

≥6 teeth 
(%)

Total (%)

Smokers/
person

19 (24.4 
%)

50 (64.1 
%)

9 (11.5 %) 78 (100 %)

Non 
smokers/
person

48 (61.5 
%)

30 (38.5 
%) 

0 (0%) 78 (100 %)

Table 2. Percentage of Monmata villagers experience tooth 
loss by age group

Status

Age Smoker Non Smoker Total 

26 - 35 21 (48.8 %) 22 (51.1%) 43 (100 %)

36 – 45 30 (47.6 %) 33 (52.3%) 63 (100 %)

46 – 55 17 (53.1 %) 15 (46.8 %) 32 (100 %)

56 -65 10 (55.5 %) 8 (44.4 %) 18 (100 %)

Table 3. Causes of tooth loss in smokers and non-smokers in 
Monmata Village communities

Cause of tooth loss

Caries Periodontal disease

Smokers/person 32 (41%) 46 (59%)

Non Smokers/person 53 (68%) 25 (32%)

Table 4. Types of cigarettes in Monmata villagers

Types of Cigarette

Smokers
Filter Kretek

31 person (40%) 47 person (60%)

Table 6. Duration of smoking amongst Monmata Village 
smokers

Duration of Smoking

Smokers / 
person < 10 years 10 – 20 years >20 years

4 (5%) 33 (42%) 41 (53%)

Total 78 person

Table 7. Mean score of tooth loss

Status N Mean score 
of tooth loss P-value

Smokers 78 96.47 0.000

Non Smokers 78 60.53

Total 156

Mann-Whitney test (p < 0.05 is significant)

Table 5. Number of cigarettes smoked in Monmata Village

Number of cigarettes/ day

Smokers/ 
person

1-4 cigarettes 5-14 cigarettes >15 cigarettes

5 (6%) 34 (44%) 39 (50%)

Total 78 person

Based on Table 1, from 78 smokers, highest 
tooth loss was 3-5 teeth which was found in 50 
people (64.1%), while 78 non-smokers, the most 
dominant tooth loss was 1-2 teeth which was 
found in 48 people(61.5%).

Table 2 presents the percentage of tooth loss 
in the villagers of Monmata by age group. Smokers 
were most likely to have tooth loss at 56-65 years 
old (55.5%) while tooth loss in the non-smokers 
group was found at 36-45 years old (52.3%).

Table 3 showed the cause of tooth loss 
in smokers and non-smokers in the village of 
Monmata where smokers experience significant 
tooth loss (46 people) due to periodontal disease 
whereas in non-smokers there is more tooth loss 
(53 people) due to caries.

Smokers in the Monmata Village Community 
(Table 4) consume more kretek cigarettes than 
filter cigarettes.

Based on Table 5, the smokers in Moonmata 
village were most dominant in the category of 
smoking more than 15 cigarettes per day.

Table 6 shows that most smokers in the 
Monmata village have the smoking duration 
category of more than 20 years.
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Table 7 shows the mean of tooth loss number, 
which the mean value for smokers was higher 
(96.47) than the mean for non-smokers (60.53). 
Based on Mann-Whitney test results in Table 7, it 
can be seen that the test results show that there 
is a significant difference in the number of tooth 
loss in smokers and non smokers (p < 0.05). 

According to the age, most smokers found 
tooth loss in 56-65 years old as much as 55.5%, 
but in non smokers the most tooth loss found in 
36-45 years old (52.3%). While based on gender, 
in this study, all the smokers were male and the 
no smokers were female. It was found that male 
subjects lost their teeth more than female. 

DISCUSSION

Tooth loss is a condition of individual tooth fall out 
from the socket caused by retraction due to caries 
or periodontal disease, trauma and systemic 
disease.10 The most common cause of tooth loss 
are caries and periodontal disease. Periodontal 
disease can usually increase or become worse 
by bad habits such as smoking.3 Smoking is a risk 
factor for some diseases and shows adverse effects 
on periodontal health and smoking also causes 
decreased salivary secretion.11 Some components 
of the smoke of cigarette that can exacerbate 
periodontal disease such as nicotine and tar.6 

This study concerns the difference in the 
number of tooth loss in smokers and non smokers in 
the village of Monmata Lhoong Sub-district, Aceh 
Besar District. Subjects in this study were smokers 
and non smokers aged 26-69 years. The subject of 
research conducted selected using Table Isaac and 
Michael and got the overall subject of research as 
many as 156 people, divided into 78 smokers and 
78 non smokers people. 

Based on Table 1 there were differences 
in the number of tooth loss in smokers and non-
smokers in the village of Monmata, where in 
the group smokers, experience tooth loss of 3-5 
teeth, as much 50 people whereas in non smokers 
suffered a tooth loss of 1-2 teeth ie 48 people. More 
tooth loss in smokers may be due to the effects 
of nicotine and tar. Nicotine causes a reduction 
in bone density and bone mineral content while 
tar provides a direct irritant effect on gingiva that 
causes gingivitis, so that both components of the 
smoke of cigarette can accelerate the course of 

periodontal disease and also increased the risk 
of caries.6,11 Tar and nicotine are two important 
chemicals contained in cigarettes, nicotine is 
addictive while tar is carcinogenic.12 Nicotine can 
also benefit to the body if it is consumed in not 
excessive, for example nicotine can be used to 
treat nervousness because it can give the sedative 
effect. Clinically apply nicotine as a treatment of 
learning and memory impairment and its underlying 
disorders, biologically active metabolite is more 
than just a biomarker of nicotine consumption and 
has potentially therapeutic value in the treatment 
of learning and memory declines.13

The percentage of tooth loss by age group 
in Monmata village of Kecamatan Lhoong (Table 
2) showed that tooth loss in the smokers group 
occurred in the age range 56-65 years old where 
age was included in the elderly so that factors can 
affect tooth loss. The more increase the age, the 
greater the periodontal tissue damage that occurs 
when treatment is not conduct. Increased bone 
loss from bone mineral loss is exacerbated by bad 
habits such as smoking that can cause tooth loss.14

Tooth loss in smokers in the village of 
Monmata (Table 3) is largely due to periodontal 
disease. Tooth loss can be caused by caries and 
periodontal disease. Smoking is one of several risk 
factors for periodontal disease lead to speed up the 
course of periodontal disease through chemicals in 
the smoke of cigarette such as tar and nicotine that 
are capable of supporting the formation of plaque 
formed from anaerobic bacteria. Components of 
the smoke of cigarette can stimulate free radicals, 
generated by the host during the immune response 
process against bacterial stimulation which 
eventually leads to periodontal tissue damage 
and then increases a person’s susceptibility to 
tooth loss due to periodontal disease.6 In smokers 
there is a decrease of salivary pH which result 
in high amounts of bacteria Lactobacilli and 
Streptococcus mutans that may cause increased 
susceptibility to caries, whereas tooth loss in non-
smokers is due to caries.6

In addition, more tooth loss in smokers may 
be caused by the type of cigarettes consumed in 
smokers in the village of Monmata. Subjects in this 
study consume a lot of kretek cigarettes (Table 4). 
Kretek cigarettes have a very high nicotine content 
compared with filter cigarettes.15 Nicotine is a 
major component of the smoke of cigarette that 
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can weaken the host against bacterial invasion 
caused by plaque. Nicotine also affects blood flow 
in the gingiva, cytokine production, neutrophils 
and other immune cell functions.16

Smokers in the village of Monmata smoked 
> 15 cigarettes a day (Table 5). This is consistent 
with the results of Ludwick and Massler’s study of 
smoking > 15 cigarettes a day with significant tooth 
loss. The more cigarettes consumed in the day 
the higher the risk of tooth loss in smokers where 
there is an increase in tooth surface damage then 
trigger the tooth loss. This is related to tooth loss 
in smokers in the community of Monmata Village. 
Smokers who consumed cigarettes for 10 years 
significantly experience changed in periodontal 
bone. Jansson and Lavstedt17 examined smokers 
who consumed > 20 years of cigarettes and 
showed an association of increased bone loss and 
significant periodontal attachment loss as longer 
cigarette consumption worsened an increased 
attachment loss in smokers.17 Many Monmata 
Villagers consume cigarettes > 20 years (Table 6), 
thus many of the smokers who experience tooth 
loss due to periodontal disease.

The results of the Mann-Whitney test showed 
a significant difference between the number of 
tooth loss in smokers and non-smokers, significant 
tooth loss in smokers compared with tooth loss in 
non-smokers (Table 7). This is in accordance with 
a study conducted by Hanioka et al.4 showing that 
there is a significant association between smoking 
and tooth loss due to components of the smoke of 
cigarette associated with tooth loss where there is 
damage to the dental support tissues.4

Limitations of this study were the subjects 
smokers of all male sex while non smoker subjects 
are all female sex. In women there are factors that 
affect tooth loss that is menopause. Menopause 
women have a greater risk of osteoporosis than 
men. This occurs because of the decrease in 
estrogen hormone resulting in increased bone 
resorption. The estrogen hormone in women 
serves to protect bone from loss of bone mass.18 
This study also did not evaluate plaque indices nor 
tooth brushing habits or frequency.

CONCLUSION

There is a significant difference between the 
number of tooth loss in smokers compared to the 

number of tooth loss in non-smokers. The mean 
value of smokers is higher than the mean value of 
non smokers.
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