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Introduction 

Although smoking prevalence has decreased in 

some parts of the world, it remains persistent, in 

some cases increasing, and therefore presents a 

fundamental challenge for dental practitioners in 

the coming decades (1). Epidemiological studies 

have shown that the use of tobacco, or its by-

products, is the major preventable risk factor for 

the initiation and progression of periodontal 

disease and smoking. It has also been shown to 

have major adverse effects on the full range of 

non-invasive and surgical periodontal procedures 

(1,2,3).  

Smoking is an addiction induced by intoxication, 

acute or chronic, as a result of tobacco abuse. It 

is a non-communicable disease identified by the 

WHO as the leading cause of preventable death 

in the world and has been found to be lethal for 1 

billion people in the 21st century. 80% of deaths 

occur in Middle and Low Income Countries 

(MILIC), particularly in Africa (2, 3, 4, 5). 

In 2015, more than 1.1 billion people smoked 

tobacco, with a higher prevalence for men than 

women. Although declining globally and in 

many countries, prevalence appears to be 

increasing in the WHO Eastern Mediterranean 

and African Regions (6). According to the 

Institut National de Prévention de d'Education 

pour la Santé (INPES), all socio-professional 

categories combined are concerned by the 

tobacco epidemic.  

Tobacco is a major risk factor of periodontal 

diseases (8). It also decreases the success of periodontal 

treatments and dental implants. Studies estimate that 

cigarette smoking increases from two to seven times the 

risk to develop a periodontal disease (3) and 50% of 

periodontitis being due to smoking whose prevalence 

regresses following the stop of smoking (9).  

 

Although its frequency has decreased, its level of 

consumption remains relatively high in Cameroon (5). A 

study by Agbor et al. on the oral health of adults in the 

town of Fokoué, West Cameroon, showed that people 

who use smokeless tobacco are more likely to 

experience poor oral hygiene, dental caries, gum 

recession, leukoplakia, erythroplasia, abnormal growth, 

tooth wear, and partial or total loss of teeth (9). 

There are not enough studies in Cameroon to 

demonstrate the impact of tobacco on periodontal 

tissues, especially in urban areas. This study was carried 

out in order to determine the impact of tobacco 

consumption on periodontal tissues in the population of 

the Department of Ndé. 

 

Methodology 

This study is a descriptive cross-sectional study 

conducted in the Department of Ndé in the Western 

region of Cameroon, using a random sampling 

technique. The 10 Arrondissements of Nde were written 

on a sheet of paper, placed in a basket, and 4 

Arrondissements were randomly selected for the study. 

House-to-house visits were conducted in each Borough 

to assess participants. 
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Figure 1: Map of Ndé Department 

The study was conducted over a period of 7 

months (October 2017 to May 2018). It is made 

up of adults, of both sexes, living in the four 

selected boroughs. 

An individual anonymous survey form with a 

code number is assigned to each subject. It was 

divided into 3 parts, including demographic data, 

social hygiene and habits and clinical 

examination. 

The study included any adult person of either 

sex, 18 years of age or older, who gave informed 

consent to the study. Subjects with a pathology 

or who were taking medication that could modify 

their periodontal condition, and pregnant women 

were excluded. 

After obtaining the administrative authorizations, 

the selected subjects were contacted to read the 

information leaflet and to answer any useful 

question before giving their consent. The clinical 

examination was then carried out and transcribed 

on a form containing the identification data of 

each subject, questions on hygiene and social 

habits.  

The clinical examination made it possible 

to evaluate the periodontal state and to 

describe the various lesions observed at 

the level of the periodontium. For that, 

we used the following indices: 

 

- The CPITN index (Community 

Periodontal Index of Treatment Needs; 

AINAMO, 1982): It is used to evaluate 

gingival bleeding, tartar, the presence of 

pockets, the depth of pockets, as well as 

the needs for periodontal treatments. In 

subjects under 20 years of age, only the 

following six teeth 16, 11, 26, 36, 31, 46 

are examined, and in adults 20 years of 

age and older, teeth 17-16, 11, 26-27, 36-

37, 31, 46-47. Only the highest value per 

sextant is retained from the CPITN score. 

The following table is made up of the 

various scores of the index which we 

used during the study and for the needs in 

periodontal treatments

. 
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Table II: CPI index scores and needs in periodontal treatments. 

CPI TN 

0 Healthy  0 No treatment 

1 Bleeding after light probing  I : Prophylactic instruction 

2 Tartar above and below the gum II : I + Plaque removal  

3 Periodontal pockets of 4 or 5 mm III : I + Plaque removal + surfacing 

4 Periodontal pockets of 6 mm or more IV : I + II+ III + Complex therapy 

 

- The 

plaque index that allowed us to determine the hygiene of each patient according to Loë and 

Silness. Its principle is to examine all the teeth present in the oral cavity and to specify the level of 

hygiene: 

Table I: Plaque index 

 

           

 

 

 

 

 

 

 

 

0 = absence of plaque  Excellent hygiene  

1= presence of a thin layer of plaque visible by scraping the 

surface of the tooth with a periodontal probe. 

Good hygiene 

2 = moderate plaque deposition visible to the naked eye. Average hygiene 

3= significant accumulation of plaque on tooth surfaces Poor hygiene 
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- The Gingival Recession Index, which allowed 

us to establish the prognosis of recovery of 

gingival recession according to Miller (1985) by 

muco-gingival surgery. It is made up of 4 classes 

which are: 

o Class I: wide or narrow 

gingival recessions that do not reach the muco-

gingival junction, 100% recovery is possible; 

o Class II: wide or narrow 

gingival recessions reaching or exceeding the 

muco-gingival junction, without loss of inter-

proximal periodontal tissues, 100% coverage is 

possible; 

o Class III: gingival 

recessions reaching or exceeding the muco-

gingival junction, with loss of inter-proximal 

periodontal tissues, or with malposition, the 

recovery will be only partial; 

o Class IV: gingival 

recessions reaching the muco-gingival junction, 

with loss of the inter-proximal periodontal 

tissues, and with malposition, the prognosis of 

recovery is bad. 

 

- The dental mobility index which also 

allowed us to evaluate the degree of dental 

mobility according to Mülheman by assigning a 

score per tooth. 

0 : Ankylosis ; 

1 : Physiological mobility, perceptible between 

two fingers; 

2 : Transversal mobility visible to the naked eye; 

3 : Transverse mobility > 1 mm ; 

4 : Mobility in the axis of the tooth. 

 

The data analysis was carried out 

using EPI info 7.2 software. The graphs 

were produced using Microsoft Office 

Excel 2010. The results were represented 

in terms of numbers and frequencies. 

Continuous variables were expressed as 

means (standard deviation), and the 

characteristics of tobacco-using and non-

using subjects were compared. The Chi-2 

test was used to compare proportions. 

The significance threshold was P ≤ 0.05. 

 

Ethical considerations 

The protocol was submitted to the 

institutional ethics committee of the 

University of Montagnes for approval 

prior to the start of the study. This work 

began after obtaining a research 

authorization from the University of 

Montagnes, ethical clearance from the 

institutional ethics committee of the 

University of Montagnes, authorization 

from the Chief of District Health of 

Bangangté, and authorization from the 

Prefect of the Department of Ndé. 

The interview and consultations took 

place only after obtaining the informed 

consent of each subject. The study was 

conducted in strict compliance with 

medical confidentiality and without any 

financial participation from the subjects.  

Results 

The results relate to the description of the 

sociodemographic characteristics of the 

subjects of the study, the periodontal 

pathologies encountered in them, their 

social habits, and their needs in 

treatments.  

 

Sociodemographic characteristics  

The study population was divided into 

323 tobacco users and 320 non-users. 
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Figure 2 : Subjects distribution according to gender 

Tobacco consumers (TF) are made up of 235 (72.8%) men and 88 (27.2%) women and non-

consumers (TNF) are made up of 227 (70.9%) men and 93 (29.1%) women. 

 

 Figure 7: Form of tobacco consumed by gender 

The majority of participants (201 or 92.2%) who use smoked tobacco are men compared to 17 

women (7.8%). The majority of women (72 or 60.5%) used smokeless tobacco compared to 47 

men (39.5%)  
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Table II : Subjects distribution by age groups 

 

 

 

 

 

 

 

 

  

 

The age group most represented among tobacco users is between 48 and 58 years of age, 

consisting of 81 (25.1%) of the subjects. This is followed by the 58-68 age group, which is made 

up of 63 (19.5%) of the subjects. 

 

Table III: Average age of our study population and by gender 

                                      Tobacco consumers          Tobacco non-consumers         

Average age                     46 (± 15)                              37 (± 16)  

 Female   Male                Female   Male 

                                            51 (±12)    44 (±16)          35 (±14)   38 (±16) 

    Population 42 (±16) 

   Men             Women 

 41 (±16)      43 (±15)  

 

Age group    Tobacco consumers    Tobacco non-consumers  

                                      Headcount      Frequencies        Headcount      Frequencies    

P= 0,000 

                                         (n)                (%)                   (n)               (%)                                                                                

[18-28[                              42                13                  107             33,4 

[28-38[                              50                15,5                 62               19,4  

[38-48[                              54                16,7                 50               15,6 

[48-58[                              81                 25,1                48                15 

[58-68[                              63                 19,5                 34               10,6 

> 68                                   33                 10,2                 19                5,9 

Total                                323                100                320              100 
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The average age of tobacco users was 46 (±15) years and that of non-users was 37 (±16) years. 

Table IV: Subjects distribution according to professional categories  

Profession Tobacco consumers                    

             

Tobacco non-

consumers 

      P= 0,000 

 Headcount 

        (n)     

Frequencies  

          (%) 

Headcount  

       (n) 

Frequencies 

          (%) 

 

Pupil-student          27 8,4         89            27,8  

Unemployed          149            46,1         94            29,4  

Informal sector          121            37,5         106            33,1  

Formal sector           26                8,0         31             9,7  

Total          323             100         320             100  

 

The most represented class in this study population is the unemployed, consisting of 149 (46.1%) 

tobacco users. Then comes the informal sector 121 (37.5%). 

The periodontal pathologies encountered 

 

Figure 8: Bleeding upon probing 
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The absence of bleeding is found in 192 (59.4%) of tobacco users compared to 143 (44.7%) of 

non-users, with a significant value of P=0.000. 

 

 

Figure 9: Locations and colorations of tartar 

This figure shows us that 303 (93.8%) of tobacco users have brownish and blackish supragingival 

calculus compared to 271 (84.7%) of non-users. With a value of p = 0.000. 

 

Figure 10: Periodontal pockets 

The periodontal pockets of a depth of 4 to 5 mm, 6 mm and more were mainly and respectively 

found in 66 (20.4%) and 30 (9.3%) of the tobacco users compared to 23 (7.2%) and 3 (0.9%) of 
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the non-users, with a p-value = 0.000 for the pockets of 4 to 5 mm and 0.002 for those of 6mm and 

more. 

 

Figure 11: Gingival recessions 

This figure shows us that 47 (40.9%) tobacco users are more likely to have Class II gingival 

recessions, compared to 13 (54.2%) non-users; the other classes of recessions are also more 

prevalent among tobacco users than non-users.  

 

Figure 12: Dental mobilities   

Third-degree mobility is found among 24 (7.4%) tobacco users compared to 5 (1.6%) non-users; 

the other degrees of mobility are also much more common among tobacco users than among non-

users.       
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Figure 13: Types of periodontal pathologies encountered  

Localized chronic periodontitis is mainly found in 128 (33.8%) of tobacco users compared to 28 

(14.1%) of non-users, followed by localized aggressive periodontitis found in 70 (18.5%) of 

tobacco users compared to 22 (11.1%) of non-users. 

 Hygiene and social habits   

 

Figure 14: Level of oral hygiene  
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The figure shows that 230 (71.2%) of tobacco users have poor hygiene compared to 102 (31.2%) 

of non-users. 

 

Figure 15: Tobacco smoking forms 

Regarding the form of smoking, 206 (94.5%) of consumers preferentially attached themselves to 

their cigarette brands, while 7 (3.2%) used shisha tobacco and 5 (2.3%), the elderly class smoked 

pipes. 

 

 

Figure 16: Non-smoked forms of tobacco  

The smokeless form of tobacco is found in 93 (78.2%) of consumers who chew tobacco powder to 

a much greater extent, 23 (19.3%) who use tobacco intake and 3 (2.5%) who use soluble tobacco. 
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Figure 3: Number of cigarettes consumed/day (smoked form)  

This result shows that 137 (66.5%) of smokers smoke an average of 10 cigarettes per day and 52 

(25.2%) smoke between 10 and 20 cigarettes. 

 

Figure 4: Poly consumption among tobacco users 

The combination of tobacco + alcohol is in the majority among 294 (91%) of tobacco users, 

followed by pure tobacco 22 (6.8%).  
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Figure 5: Factors that promote tobacco consumption 

The social and family environment for 167 (51.7%) of the subjects is the main factor favoring 

tobacco consumption. General and especially oral pain is the next most common. 
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 instruction 

Plaque 

 

303 93,8 271 84,7 2 Prophylactic 

instruction + 

Plaque 

removal 

4-5 mm 

pocket 

 66 20,4 23 7,2 3 Prophylactic 

instruction + 

Plaque 

removal + 

Surfacing 

6 mm + 

pocket 

30 9,3 3 0,9 4 Prophylactic 

instruction + 

Plaque 

removal + 

Surfacing 

+ Complex 

treatment 

    

The majority 303 (93.8%) of participants needed prophylactic instructions and scaling for tobacco 

users and 271 (84.7%) of non-users had a lot of supra- and sub-gingival tartar.  

 

Discussion 

Socio-demographic characteristics 

It was found that the age group most represented 

among tobacco users is between 48 and 58 years 

old (25.1%). It is made up of adults, unemployed 

(46.1%) with a difficult lifestyle. They live in the 

informal sector and especially under the 

influence of a social environment represented by 

people who already use tobacco (relatives, 

friends, advertising, etc.). If there are more adults 

in the group of tobacco users, it is because at this 

age, smoking is a symbol of conviviality and 

social visibility, relaxation, and pleasure. Also, 

anti-smoking awareness in rural areas is not 

increased, which is why the majority of these 

people do not know and do not measure the risks 

involved. 

In the study population, women are less 

represented, and moreover less tobacco 

users than men. This is because they are 

less likely to frequent drinking 

establishments and place a high value on 

aesthetics and health. They consume 

more smokeless tobacco (60.5%) than 

smoked tobacco (7.8%), and this is much 

more for reasons, supposedly, of oral 

health because tobacco has an analgesic 

and anti-hemorrhagic effect (10). While 

men consume more the smoked form 

(92.2%) of tobacco than the non-smoked 

form (39.5%). These results are close to 

those of the WHO Global Adult Tobacco 

Survey (GATS) in Cameroon in 2013 (6) 

which shows that 66.1% of tobacco users 
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use only smokeless tobacco (83.9% of 

men and 12.5% of women), 32.6% use 

only smokeless tobacco (15% of men and 

85.8% of women) and therefore men use 

the smoked form of tobacco much more 

and women the non-smoked form. 

Similarities to the analyses of the INPES 

Health Barometer (France, 2012) were 

found in our rural environment where 

potential tobacco consumers from 

unfavorable social conditions (46.1%) 

find in this product a euphoric virtue to 

overcome their daily stress (11). 

Periodontal Pathologies  

We observed less gum bleeding in 

tobacco users than in non-users. 

This is explained by the fact that the 

decrease in gingival blood flow appears 

to be the result of a shorter, impeded 

inflammatory response to smoking. These 

vascular effects, combined with a high 

carboxyhemoglobin content from carbon 

monoxide, contribute to the hypoxia and 

ischemic necrosis typical of acute 

necrotizing gingivitis. Thus, bleeding, 

gingival inflammation and vessel counts 

are decreased in smokers compared to 

non-smokers (12). Our results confirm 

the studies of Boyle et al (1987) who 

observed fewer inflammatory signs in 

smokers and a low tendency to bleed 

(10). 

The presence of supra-gingival tartar is 

found in almost all tobacco users 

compared to 271 (84.7%) of non-users 

and sub-gingival tartar in 84 (26%) of 

users compared to 26 (8.1%) of non-

users. This abundance of tartar in 

consumers is due to poor oral hygiene but 

also to a higher concentration of calcium 

in plaque and saliva in subjects with low 

salivary flow and consequently an 

alkaline pH (13).  

Our results are different from those of 

Bergström who found that the percentage 

of subgingival tartar is 71% for smokers, 

53% for ex-smokers and 28% for non-

smokers for a sample of 230 subjects, 

whereas that of supragingival tartar is 

86% for smokers, 66% for ex-smokers 

and 65% for non-smokers for a sample of 

258 subjects (14,15). This difference can 

be explained by the presence not only of 

the ex-smokers that we did not take into 

account in our study, but also by the 

smaller sample size in Bergström's 

studies compared to ours. 

Bergström (14,15) finds that smokers are 

more likely to be in lower socio-

economic categories, which is the case in 

our study population. Since hygiene is 

related to socioeconomic status, oral 

hygiene among smokers is then 

considered poorer than among non-

smokers. This accumulation of plaque 

and tartar is therefore unlikely to be due 

to tobacco per se but to the hygiene of 

patients who smoke (15). And the 

brownish coloration of scale is due to the 

consumption of non-smoked tobacco, that 

of black scale, to the presence of tar in 

the smoked form of tobacco.    

We also found that 66 (20.4%) of tobacco 

users, more particularly smokers, have 

periodontal pockets of 4 to 5 mm, 

compared to 23 (7.2%) of non-consumers 

with a p-value = 0.000 and 30 (9.3%) of 

users have pockets of 6 mm and more 

compared to 3 (0.9%) of non-consumers 

with a p-value = 0.002. These pockets are 

more commonly found in the maxilla 

than in the mandible. This can be 

explained by the fact that there is a 

positive association between smoking 

and pocket depth in adults (16), but also 

in youth (17). In smokers, the depth of 

pocket is more important at the maxillary 
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level than at the mandibular level, 

suggesting that the effect of tobacco 

smoke on the periodontium is more local 

than systemic (18). 

According to Miller's (1985) 

classification, class I, II, III, and IV 

gingival recessions are found mostly in 

tobacco users compared to non-users in 

our study. This is not only due to the 

consumption of tobacco which, being a 

toxic product, progressively destroys the 

gum covering the teeth, but it is also due 

to poor brushing technique and the use of 

inappropriate brushing instruments. The 

recession being in direct relation with the 

loss of attachment, the prevalence of the 

loss of periodontal attachment is thus 

more important in smokers than in non-

smokers (19).  

Dental mobilities of various degrees, 

followed by edentulism are more 

encountered in smoking subjects because 

of the destruction of fibroblasts, collagen, 

and the alveolar-dental ligament by 

salivary nicotine (20). 

On the whole, we noted that the tobacco 

users of the smoked form have the same 

periodontal pathologies as those of the 

non-smoked form. There is no significant 

difference.  

The presence of periodontal diseases 

more important in tobacco users than in 

non-users can be explained by the 

hygiene and the social habits of the 

tobacco users. The lack of personal 

motivation to oral hygiene through the 

presence of dental plaque in 230 (71.2%) 

of the tobacco users, the frequency (10 

cigarettes per day) and the type of 

smoked and non-smoked tobacco can 

support the appearance and the 

progression of the periodontal diseases in 

the tobacco users. 

 

 

Treatment Needs  

Stopping tobacco consumption is the key 

to success for periodontal treatments. The 

bad oral hygiene (presence of plaque and 

tartar) and the presence of gingival 

recessions propose us to give the subjects 

a teaching on the frequencies, the 

brushing techniques and especially the 

use of dental products and dental 

auxiliaries (toothpaste, mouthwash, 

dental file, inter-dental bumps, and 

plaque developer), then to make a dental 

scaling (mechanical elimination of tartar 

deposits) and root planing.  

The loss of the periodontal tissues and the 

presence of the periodontal pockets 

require, after restoration, a complex 

therapy (surgical reconstitution) which 

will thus be able to reduce the recessions, 

the losses of attachment, the osseous 

losses, the periodontal pockets and the 

dental mobilities.  

Our identified periodontal treatment 

needs are similar to those of Agbor et al. 

(2013) who identified for the treatment of 

periodontitis in smokers a removal of soft 

and calcified dental plaque deposits 

(tartars) both supra- and sub-gingival, 

periodontal surgery in certain anatomical 

situations, and a lifelong supportive 

treatment with periodontal cleaning. 

Complementary measures essential for 

long-term therapeutic success are the 

optimization of regular oral hygiene at 

home, smoking cessation (9) and an 

adequate psycho-social support process. 

  

 

Conclusion 

In our study population, men use tobacco 

more than women. The majority of 

consumers are in the unemployed class 
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and have oral hygiene that needs to be 

improved.  

The periodontal pathologies mainly met 

at the consumers are gingival bleeding, 

the presence of tartar, periodontal pockets 

and gingival recessions, dental mobility, 

grouping together in the form of 

gingivitis and periodontitis. 

The treatment needs identified were non-

surgical care (prophylactic instructions, 

scaling, surfacing), complex therapies 

(surgical reconstructions) and smoking 

cessation for tobacco users. 

Faced with all these pathologies 

encountered mainly among tobacco users, 

we can thus affirm that smoking has 

disastrous consequences on the 

periodontal health of our population. The 

regulation or even the stop of the use of 

the tobacco products and the eradication 

of the social scourges such as 

unemployment, would reduce the 

epidemic of the tobacco use in 

Cameroon; and consequently, would also 

reduce the appearance and the 

progression of the periodontal 

pathologies since any treatment will have 

effects only if the subject stops 

consuming tobacco.  

 

Recommendation 

The Ministry of Public Health should set 

up smoking cessation centers that will 

help those who want to stop smoking but 

are unable to do so due to a lack of 

support measures
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