
The Difference Number of Bacterial Colonies 

between Smokers and Non-smokers Gingivitis 

Patients in Periodontics Department at USU 

Dental Hospital 

 
Regina Carsa Bagin Apriani 

Undergraduate Student 

Faculty of Dentistry, Universitas Sumatera Utara 

Medan, Indonesia 
 

Pitu Wulandari 
Department of Periodontics 

Faculty of Dentistry, Universitas Sumatera Utara 

Medan, Indonesia 

Martina Amalia 
Department of Periodontics 

Faculty of Dentistry, Universitas Sumatera Utara 

Medan, Indonesia 

 

 

Abstract–Periodontal disease is a chronic 

inflammation disease which caused by bacteria in the 

periodontal tissues. The predisposing factors are smoking, 

stress and alcohol consumption. Smoking can deteriorate 

the dental health and increase the risk of gingivitis. 

Smoking may causes various diseases in oral cavities, such 

as stein formation on tooth surfaces. The tar, which settled 

on the teeth, will cause aesthetic problem and makes the 

teeth surfaces become rough. Thus it could easily cause 

plaque accumulation. Plaque-induced Gingivitis was 

related to the accumulation of bacterial plaque. The aim of 

this study was to analyze the difference number of 

bacterial colonies between smoker and non-smokers 

gingivitis patients in periodontics department at USU 

Dental Hospital. This research was a cross-sectional 

analytic study that uses the questionnaire and clinical 

examination such as gingival index, plaque control record 

and examination of the number of bacterial colonies. The 

examination was performed to 70 gingivitis patients, 35 

who are smokers and 35 who are non-smokers. Based on 

non-parametric Mann-Whitney test result, there was 

significant difference (p <0.05) between the number of 

bacterial colonies on smokers and non-smokers gingivitis 

patients (p = 0.001) and a significant difference (p <0.005) 

between the accumulation of plaque in smokers and non-

smokers gingivitis patients (p = 0.008). As a conclusion, 

there were differences in the number of colonies of 

bacteria between smokers and non-smokers gingivitis 

patients and differences of plaque accumulation between 

smokers and non-smokers gingivitis patients. 
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I. INTRODUCTION 

Periodontal disease is a worldwide health problem 

and the most common disease, both children and adults 

[1,2]. Based on the survey conducted by National 

Institute of Dental Research (NIDR) in Indonesia, 

periodontal disease ranks second and is a major 

problem in the oral health community [2]. 

Periodontal disease is a chronic inflammatory 

disease caused by bacterial invasion in the periodontal 

tissues, which involves the gingiva, periodontal 

ligament, alveolar bone and cementum [3,4]. The main 

cause of periodontal disease is the colonization of 

microorganisms that firmly attached to the tooth 

surface. The bacterial colonies form the plaque that 

causes gingivitis [3]. 

Dental plaque is a soft layer that consists of 

microorganisms that proliferate and firmly attached to 

the tooth surface. One milligram to 1 mm
3 

dental plaque 

contains 200 million cells of microorganisms [5]. 

Periodontal disease can be affected by various 

factors including smoking, systemic diseases and 

genetic factors [6,7]. The large accumulation of 

microorganisms in the dental plaque is the trigger factor 

of periodontal disease [8]. 

The prevalence of smokers in Indonesia is growing 

every year [9]. Based on the results Riset Kesehatan 

Dasar (RISKESDAS) 2013, the prevalence of smokers 

population in Indonesia was 29.3% while in North 

Sumatra was 24.2% and the light smokers was only 

4.2% [10]. 

Smoking greatly affects the occurrence of 

periodontal disease. Periodontal tissue damage due to 

smoking begins with the accumulation of plaque [10]. 

Smoking causes changes  in vascularity and salivary 

secretions that decrease salivary antibodies useful in 

neutralizing the bacteria in the oral cavity, causing 

impaired function of immune cells due to the heat 

generated smoke [10,11]. Changes in vascularity due to 

smoking cause enlargement of capillary blood vessels 

and infiltration of inflammatory agents that causing 

gingival enlargement. This condition was followed by 

the increasing number of lymphocytes and macrophages 
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[11]. These changes resulted in an imbalance between 

the bacteria and the host response that cause changes in 

the composition of subgingival plaque with an increase 

in the number and virulence of pathogenic organisms 

[4]. 

Cigarette contains three kinds of hazardous 

chemicals which are tar, nicotine and carbon monoxide. 

Besides aesthetic problems, tar build up on teeth may 

cause tooth surface becomes rough so that easily 

adhered by plaque [12]. 

Nicotine in cigarettes damages the immune response 

and causes constriction of blood vessels, including the 

blood vessels around the teeth, causing changes in the 

cells of periodontal tissues [13]. Carbon monoxide in 

cigarettes can increase blood pressure that affects 

hemoglobin exchange system [12]. 

Research conducted by Kumar et al. showed that 

there were differences in the number of bacterial 

colonies in smokers and non-smokers which obtained 

from the margins, subgingival plaque and gingival 

crevicular fluid [14]. Muller research showed that after 

six months observation, there was more supragingival 

plaque found in the group of smokers than non-smokers 

[15]. Based of a corresponding studies about the 

difference in the number of bacteria in smokers and 

non-smokers, researchers are interested in examining 

differences in the number of bacterial colonies on 

smokers and non-smokers gingivitis patients. 
 

II. MATERIALS AND METHODS 

This research was an analytic research with cross 

sectional design. Population of this research was 

patients at Periodontics Department, USU Dental 

Hospital. Sampling was taken with purposive sampling 

technique. The sample size in this study was 70 subjects 

consisting of smokers and non-smokers gingivitis 

patients. This study was approved by ethical commitee 

from the Faculty of Medicine USU (No. 

132/KOMET/FK USU/2016). 

The sample criteria included subjects aged 18-60 

years, patients with gingivitis and active smokers (at 

least 1 cigarette per day), patients with gingivitis and 

non-smokers, general health of subject is good, number 

of remaining teeth at least 20 teeth and the subjects did 

not have dental treatment for  the past 6 months. 

Exclusion criteria were patients with periodontitis, 

systemic diseases, pregnant women, and presence of 

orthodontic appliances or removable denture. 

Retrieval of data begins with provision of informed 

consent by the subject and interviewed using the 

questionnaire. The sample was done by application of 

the disclosing gel (GC Tri Plaque ID Gel) on the entire 

surface of the tooth. Plaque samples were taken from 

the lower anterior lingual surfaces of the teeth using a 

sterile curette, then placed on a paper point number 60 

and inserted into the tube-containing 5 mL phosphate 

buffer solution. The tube was stored in ice bucket 

containing ice blue gel to keep the sample at 

temperature 2-8
0
C. The periodontal clinical subject was 

examined for gingivitis diagnosis. 

Samples were taken to the laboratory in Department 

of Microbiology, Faculty of Medicine, Universitas 

Sumatera Utara, to be cultivated in nutrient agar 

medium at Sapticabinat Class II Biological ESCO (BSC 

II ESCO) room. Incubation at 37
0
C for 1 times 24 

hours. The calculation of the number of bacterial colony 

is done manually and measured in units of CFU 

(Colony Forming Unit). Data were analyzed using the 

Mann-Whitney statistical tests. 

 

III. RESULTS 

The results showed that the majority subject in this 

research is male (65.71%). According to the age group, 

the age range 20 until 29 years old is the largest number 

(52.85%). Samples with the profession as a student is 

the majority among subjects (51.42%) (Table I). 

 
  TABLE I. DEMOGRAPHIC DATA 

Variable Smokers 
Non- 

Smokers 
Total 

  N 

(35) 
% 

N  

(35) 
% 

N  

(70) 
% 

Gender       

Male  32 91.43 14 40 46 65.71 

Women 3 8.57 21 60 24 34.29 

Age       

<20 4 11.42 6 17.14 10 14.28 

20-29 15 42.85 22 62.85 37 52.85 

30-39 9 25.73 2 5.72 11 15.73 

50-59 5 14.28 2 5.72 7 10 

>59 2 5.72 3 8.57 5 7.14 

Job       

Students 12 34.28 24 68.57 36 51.42 

Self Employed 13 37.15 3 8.57 6 22.85 

Employees 8 22.85 6 17.14 14 20 

Housewife 2 5.72 2 5.72 4 5.73 

 
Based on the results using the test non-parametric 

Mann-Whitney, the differences in the number of 

bacterial colonies in smokers and non-smokers patient 

gingivitis was significant with p = 0.001 (p <0.05) 

(Table II). 

 
TABLE II. COMPARISON OF TOTAL COLONY BACTERIA IN 

GINGIVITIS PATIENTS SMOKERS AND NON-

SMOKERS 

Number of Colonies 

of Bacteria 
N  

Median ± Interquartile 

(CFU / ml) 
p 

Smokers 35 175.00 ± 136 083 
0.001* 

Non-smokers 35 84.00 ± 103 225 
* = a significant difference (P <0.05) 

 

Based on the test results using non-parametric 

Mann-Whitney, there was a difference in the 

accumulation of plaque between gingivitis patients 

smokers and non-smokers with p = 0.008 (p <0.005) 

(Table III). 

 
TABLE III. COMPARISON OF PLAQUE ACCUMULATION IN 

GINGIVITIS PATIENTS SMOKERS AND NON-SMOKERS 

Plaque 

accumulation 
N 

Median ± Interquartile 

(CFU / ml) 
p 

Smokers 35 19:20 ± 64.00  0.008* 

Non-smokers 35 55.80 ± 12:20  
* = a significant difference (P <0.05) 
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IV. DISCUSSION 

Mostly subject in this study were patients in age 

group 20-29 years. This corresponds with the Research 

Health Policy Institute in 2000-2010 in the United 

States shows that the age group 21-34 years had an 

increased percentage of visits to the dentist the most 

compared to other age groups [16]. Samples with the 

profession as a student become a major priority with the 

number 36 (51.42%). It shows the level of public 

awareness towards oral health increases along with the 

level of education and profession. Increasing public 

knowledge about oral health makes people seek help 

from dental health practitioner before the gingival and 

periodontal tissues infection. RISKESDAS RI 2013 

reported that people with higher education seek more 

dental treatment (11.1%) compared to the lower one 

[17].
 

In this study, the visible plaque that examined is 

supragingival plaque. Supragingival plaque affected 

growth, accumulation and pathogenesis of subgingival 

plaque, especially at the onset of gingivitis [18]. 

This study used a nutrient agar as a growth medium 

of bacterial colonies in petri dish. Nutrient agar, a 

brown medium, is a medium for growing bacteria. 

Nutrient agar, in the form of a solid, is a blend of 

natural ingredients and chemical compounds. Medium 

contains a nitrogen source in sufficient amount to be 

used in the cultivation of bacteria for the calculation of 

microorganisms in water, sewage, dirt and other 

materials [19,20]. This is in contrast with the blood 

agar, which is a medium used to differentiate organisms 

or groups of organisms to be studied. The presence of 

certain dyes or chemicals that produce characteristic 

changes in the media or growth patterns was used for 

identification or differentiation [19,21]. 

In this study, a significant difference (p = 0.001) 

between the number of colonies of bacteria in the 

patient group of smokers (175.00 CFU / ml) and non-

smokers (84.00 CFU / ml). Kumar et al. showed that 

there were differences in the number of bacterial 

colonies in smokers and non-smokers were taken from 

the margin, subgingival plaque and gingival sulcus 

fluids [14]. Differences in the number of bacterial 

colonies in smokers due to exposure to tobacco affect 

the bacterial composition of the plaque. Diversity 

colonies were found more in smokers than non-

smokers. Thus, microbial communities showed lower 

stability after 7 days in smokers than non-smokers [14]. 

In this study, there are differences in plaque 

accumulation between groups of smokers and non-

smokers patients. The accumulation of plaque was 

found higher in smokers than non-smokers. Torkzaban 

et al. stated that there were significant differences 

between smokers and non-smokers, as the smokers have 

higher accumulation of plaque than non-smokers [22]. 

Smoking can affect the mechanism of the host and the 

changes of oral microorganisms associated with 

periodontal disease. In addition, the risk of smokers 

having periodontitis is two to eight times higher than 

non-smokers [23]. 

As a conclusion, there are significant differences 

between the number of bacterial colonies on smokers 

and non-smokers gingivitis patients, and there are 

differences in the accumulation of plaque in smokers 

and non-smokers. 
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