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Objectives: To investigate Nigerians’ awareness of the link between smoking and periodontal 

disease, and to compare our study findings with those of a similar UK study.

Design: The subjects, consisting of 992 adults, completed anonymous questionnaires. These 

subjects included patients and their escorts attending dental clinics located in four teaching 

hospitals in southwestern Nigeria. The teaching hospitals included the Lagos University Teaching 

Hospital, Obafemi Awolowo University Teaching Hospital, University College Hospital Ibadan, 

and the University of Benin Teaching Hospital.

Results: Smoking was considered dangerous to health by 96% of subjects, while 91% believed 

that it negatively impacted on oral health. Of those who believed smoking impacted negatively on 

oral health, 44% could not state how. Seventy percent of those who stated how smoking affects 

oral health associated smoking with dental stains and 12% associated it with halitosis, while 11% 

identified smoking as a causative agent of oral cancer. Only 20 subjects specifically stated that 

smoking affected the gums. This figure represents 2.2% of the total number of subjects, 2.4% of 

subjects who believed that smoking negatively impacted oral health, and 4.4% of subjects who 

could state a specific association between smoking and oral health. Male gender, nonsmoking 

status, and higher educational level were significantly associated with the level of awareness 

of negative effects of smoking on oral health. Ethnicity, number of previous dental visits, and 

reason for quitting had no impact on level of awareness.

Conclusions: This study found that the level of awareness of a link between smoking and 

periodontal disease is extremely low among Nigerians (2.2%). The findings closely resemble 

those of the UK study although, expectedly, the level of awareness is much higher in the UK.
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Background
The introduction to the UK study1 replicated by the current research cited a comment 

in a World Health Organisation report that “diseases such as periodontitis are a global 

health issue in both industrialized and developing countries”, making such a study 

imperative in Nigeria, which enjoys a close relationship with the UK. It is against this 

backdrop that the authors decided to replicate the UK study, with a few modifications 

aimed at achieving two basic objectives, ie, to provide baseline data for Nigeria and 

to compare the findings in Nigeria with those obtained in the UK.

The level of awareness of a link between smoking and periodontitis in the UK, a 

country with a very long history of good dental care, was found to be low. This is both 

challenging and disturbing because, unlike the English, most Nigerians never visit the 

dentist except for the relief of toothache. Although the findings of the current study 
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appear to be at variance with this assertion, the results must 

be interpreted cautiously because they are not fully repre-

sentative of the Nigerian situation. Because the study was 

conducted in tertiary centers within academic institutions, 

most of the subjects belonged to a select group, ie, including 

people more aware of and more likely to be able to afford 

dental services. Therefore, by implication, the real situation 

in Nigeria will be worse than the already appalling picture 

painted here. On a positive note though, the prevalence and 

extent of smoking in Nigeria is currently much lower than 

that of highly industrialized and more affluent nations.2–4

Emerging facts from the relatively new field of periodon-

tal medicine5–7 show that, unlike in the past when dentists 

were concerned about the oral manifestations of systemic 

diseases, there has been a gradual but definite paradigm 

shift. Emphasis is shifting from the traditional one-way view 

to the more robust view of the influence of periodontitis on 

general health. Again, unlike many of the risk factors for 

periodontitis, including genetic predisposition, male gender, 

and diabetes mellitus,8 smoking is a controllable independent 

risk factor for chronic periodontitis.9

Many mechanisms for smoking-associated periodontitis 

have been reported in the literature. These include increased 

calculus formation,10 greater gingival inflammation11,12 masked 

by reduced gingival bleeding due to the vasoconstrictive 

effects of nicotine,13,14 and lower hemorrhagic responsiveness 

in smokers.15 Other mechanisms include decreased calcium 

deposition in the alveolar bone in smokers,16 increased 

subgingival temperature,17 reduced pocket oxygen tension,18 

and a consequent selective favoring of periodontopathic 

Gram-negative anerobes.19 When a pocket is eventually 

formed, impaired neutrophil function20,21 and nicotine-

altered fibroblasts22 ensure increased attachment loss.23 All 

these factors contribute to and culminate in the increased 

prevalence of refractory periodontitis among smokers.

Unfortunately, the Nigerian warning slogan “smokers 

are liable to die young” has failed to discourage the smoking 

habit. However, the disappearance of overt/direct tobacco 

billboards in Nigeria is a welcome development, although the 

lack of awareness of the link between smoking and periodontal 

disease is alarming and demands urgent attention.

Methods
We carried out a prospective, cross-sectional survey over a 

period of months utilizing convenience sampling by means 

of anonymous questionnaires (Table 1). These anonymous 

questionnaires were completed by subjects who were patients 

and escorts visiting the dental hospitals within four tertiary 

health centers in southwestern Nigeria. Information requested 

in the questionnaires included age, occupation, educational 

level, gender, ethnic origin, smoking status, duration, degree, 

and reason for quitting where applicable.

A total of 902  subjects were included, comprising 

418 males and 484 females, of whom 26 (2.9%) were smokers 

and 10 (1.1%) were former smokers. The mean age of the 

subjects was 31 ± 12.7 years. Their ethnic distribution was 

Yoruba (66.3%), Igbo (10.3%), and Bini (6.7%), while other 

tribes comprised 16.7%. Records of the highest educational 

level attained showed that 10 subjects (1.1%) had no formal 

education, 25 (2.8%) had only primary education, 144 (16%) 

had attained secondary education, 723 (80.2%) were either 

undergraduates or had tertiary education, and some (0.4%) 

had reached PhD level. Eighty percent of the former smokers 

had quit for medical reasons, while 20% had quit out of sheer 

determination alone (Table 2).

Statistical analysis
SPSS statistical software (version 11.0; SPSS Inc, Chicago, IL) 

was used for data entry and analysis. The association of each 

categoric variable with awareness was assessed using uni-

variate analysis. The Chi-square statistic was used for the 

comparison of association of the various categoric variables 

with awareness. The Student’s t-test, Fisher’s exact test, 

and other descriptive statistics were utilized when and as 

appropriate. Statistical tests yielding P values # 0.05 were 

considered significant.

Results
Patient awareness of link between 
smoking and periodontal disease
Ninety-one percent (n = 821) of the respondents believed 

that smoking impacted negatively on oral health (Table 3). 

Statistical analyses show that male gender, nonsmoking 

status, and higher educational level were significantly 

associated with the level of awareness of the negative 

effects of smoking on oral health (P = 0.03 for each of the 

three variables). Ethnicity, number of previous dental visits, 

and reason for quitting smoking had no impact on the level 

of awareness. The highest level of awareness was among 

the Yoruba ethnic group, but this did not attain statistical 

significance.

Manner in which tobacco is believed  
to affect oral health
Ninety-six percent of subjects considered smoking to be 

dangerous to health, while 91% believed that smoking 
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negatively impacted oral health, of whom 44% could not 

specifically state how it affects health (Table  4). Seventy 

percent of those who stated how smoking affects oral health 

believed it causes dental stains, 12% associated it with hali-

tosis, while 11% identified smoking as a causative agent for 

oral cancer. Only 20 subjects specifically stated that smoking 

affects the gums. This number represents 2.2% of the total 

number of subjects.

Discussion
This study was intended to replicate a UK study because of 

the long and close sociopolitical history between the two 

countries. Smoking is not considered as serious a menace as 

it is in the UK and most other Western countries. While the 

efforts of antitobacco coalitions are beginning to yield fruits 

in the Western world, the tobacco multinational companies 

have been targeting developing countries. Therefore, it is 

imperative for health professionals to start making concerted 

efforts at creating awareness before many more people, 

especially youth, adopt the habit.

Like the UK study, nonsmoking status was one of the 

determinants of awareness. However, unlike the UK study, 

registration with a GDP was not even considered because 

it is not a common practice in Nigeria; as previously 

stated, most Nigerians only visit dentists for the relief of  

toothache.24

The significant association between educational level 

and awareness is consistent with the findings of previous 

studies.25,26 Nonsmokers in both the Nigerian and the UK 

study were more aware of the negative oral effects of 

smoking, indicating that nonsmokers are probably more 

health conscious. This finding corroborates the suggestion 

Table 1 Questionnaire administered to subjects in this study

In order to understand and meet the dental needs of the community could you please complete this questionnaire? Please tick the box that best 
describes your answer and provide further information where asked. Thank you for your help.

1) a. What is your age?...............years  b. Occupation…………  c. Highest educational level attained…………………
2) What is your gender? Female  Male
3) To which of the following groups do you belong?
  • Yoruba
  • Hausa
  • Efik
  • Ebira
  • Ibibio
  • Itsekiri
  • Fulani
  • Tiv
  • Igbo
  • Jiaw
  • Egun
  • Other African tribe
  • Indian
  • European
  • Other (please specify)
4) When last did you visit a dentist? 0–6 months  7–12 months  Over one year  Never
5) Reason for dental attendance or nonattendance
6) Do you smoke? Yes  No
7) If you smoke, do you smoke cigarettes cigars pipe marijuana?
8) If you smoke, how much do you smoke a day? Less than five 5–10 More than 10
9) How many years have you smoked? Less than five years More than five years
10) Do you use tobacco in any other way? Yes  No
11) If yes, in what form do you take tobacco (chew tobacco, take snuff, etc)

Even if you do not smoke or use tobacco please answer the questions below:
12) Do you know that smoking is not good for you? Yes  No
13) Are you aware that tobacco can affect your oral and dental health? Yes  No
14) If yes, how do you think smoking or using tobacco affects the inside of your mouth?
15) If you have smoked in the past, how many years have you been a nonsmoker? Years
16) Why did you stop smoking? (Please tick the box that strongly applies to you)
Medical reasons 	 Dental health reasons
Expensive habit	 Other – please specify…………………………………
Peer pressure	I ncreasing number of nonsmoking areas
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of our English colleagues. It also raises the hope that 

disseminating more information on the negative oral impact 

of smoking might do more to nip the habit in the bud than 

the current “smokers are liable to die young” slogan which 

seems to have degenerated to mere rhetoric. Furthermore, 

as rightly observed by our English counterparts, the undue 

emphasis on oral cancer as a consequence of smoking has 

not achieved much in discouraging the habit. The fact that 

12% of the English subjects and 4.5% of Nigerian subjects 

were aware of the link between smoking and oral cancer is 

quite informative. It is more disturbing to note that 34% 

of those aware of this link with cancer were health care 

professionals.

What is somewhat paradoxical about our observations is 

the association between awareness and gender. This is more 

so because smoking is not a popular habit among Nigerian 

females. In a cross-sectional survey involving 254 factory 

workers (184  male and 70 female) Nwhator27 identified 

61  smokers, all of whom were males. Savage28 reported 

similar findings. A possible explanation for this is the fact that 

females in the current study were more educated than males, 

and 60% of those with at least secondary school education 

and 70% of those who possessed higher certificates were 

female. Could it be that females in the current study were 

more conscious of aesthetics and so were more reluctant to 

take up smoking? On the other hand, were they really more 

health conscious than their male counterparts? A closer look 

at the responses does not support either of these hypotheses 

because there was no significant gender predilection for stat-

ing stains to be a negative effect of smoking (P = 0.3), neither 

was there any significant association between stating halitosis 

as a negative effect and gender (P = 0.8). Therefore, it does 

Table 2 Frequency distribution of patient characteristics (for all respondents and by beliefs)

Overall sample Believe smoking  
is bad

Do not believe  
smoking is bad

Do not know

n = 902 % n = 869 96.3% n = 28 3.1% n = 5 0.6%

Gender
Male 418 46.3% 408 47.0% 9 32.1% 1 20.0%
Female 484 53.7% 461 53.0% 19 67.9% 4 80.0%
Total 902 100% 869 100% 28 100% 5 100%

Dental visits
Visited 601 66.6% 580 66.7% 18 64.3% 3 60.0%
Not visited 301 33.4% 289 33.3% 10 35.7% 2 40.0%
Total 902 100% 869 100% 28 100% 5 100

Education
None 10 1.1% 9 1.0% 1 3.6% 0 0
Primary 25 2.8% 23 2.6% 2 7.1% 0 0
Secondary 144 16.0% 136 15.7% 7 25.0% 1 20.0%
Undergraduate 340 37.7% 328 37.7% 10 35.7% 2 40.0%
Tertiary 379 42.0% 369 42.5% 8 28.6% 2 40.0%
PhD 4 0.4% 4 0.5% 2 0 0 0
Total 902 100% 869 100% 8 100% 5 100%

Smoke
Yes 26 2.9% 24 2.8% 2 7.1% 0 0
No 876 97.1% 845 97.2% 26 92.9% 5 100%
Total 902 100% 869 100% 28 100% 5 100%

Why stop
Medical 8 80.0% 8 80.0% 0 0 0 0
Expensive 0 0 0 0 0 0 0 0
Personal desire 2 20.0% 2 20% 0 0 0 0
Total 10 100% 10 100% 0 0 0 0

Ethnicity 
Yoruba 598 66.3 % 576 66.3% 17 60.7% 5 100%

Igbo 93 10.3% 92 10.6% 1 3.6% 0 0

Bini 60 6.7% 55 6.3% 5 17.9% 0 0

Others 151 16.7% 146 16.8% 5 17.9% 0 0

Total 902 100% 869 100% 28 100% 5 100%
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appear that educational level had an overriding influence 

on gender, and that future efforts at increasing awareness 

should be mainly directed towards health education. It is 

noteworthy that all former smokers in our study were aware 

of the adverse oral effects of smoking. This corroborates the 

findings of the UK study.1

Periodontitis and smoking
Smoking has not only been recognized as an independent risk9 

factor for periodontitis, but a direct dose-response relationship 

has also been established between them.29–31 Smoking predis-

poses to and aggravates existing periodontal disease through 

its effects on several determinants of periodontal health. The 

recognition of smoking as an independent risk factor for 

periodontitis stems from the fact that it exerts its influence 

in spite of known risk factors for periodontitis including age, 

gender, race, oral hygiene status, and socioeconomic class.9 

This is more so because the periodontal effects of smoking, 

although manifested locally, are systemically mediated. This 

systemic mediation is via humoral, hematologic, vascular, 

microbiologic, and direct toxic effects on tissues. Smoking 

affects periodontal tissues to the level of DNA changes.32 At 

the humoral level, smoking is known to cause up to 50% or 

more of neutrophil chemotaxis and phagocytosis.21,33 While 

smokers exhibit increased numbers of peripheral blood 

mononuclear phagocytes, these phagocytes are functionally 

defective,34 and the result could be reduced oral clearance of 

pathogens and increased attendant periodontitis. The much 

emphasized vasoconstrictive effects of nicotine on gingival 

tissues is a transient phenomenon.35 Gingival blood flow has 

actually been observed to increase during smoking. It was 

concluded in one study36 that vascular dysfunction and peri-

odontal disease in smokers might be the result of repeated 

(transient) ischemic attacks.

Table 3 Univariate test on the association of different variables with patient awareness of link between smoking and periodontal 
disease

Overall sample Believe smoking is bad Do not believe smoking 
is bad

P value

n = 902 % n = 821 91% n = 81 9.0%

Gender
Male 418 46.3% 371 45.2 47 58.0% χ2 = 4.89
Female 484 53.7% 450 54.8 34 42.0% df = 1
Total 902 100% 821 100% 81 100% P = 0.003

Dental visits
Visited 601 66.6% 552 67.2% 49 60.5% χ2 = 1.51
Not visited 301 33.4% 269 32.8% 32 39.5% df = 1
Total 902 100% 821 100% 81 100% P = 0.22

Education
Up to secondary only 179 19.8% 154 18.7% 29 35.8% χ2 = 7.28
Undergraduate 340 37.7% 311 37.9% 25 30.9% df = 2
Tertiary and PhD 383 42.5% 356 43.4% 27 33.3% P = 0.03
Total 902 100% 821 100% 81 100%

Smoke
Yes 26 2.9% 20 2.4% 6 7.4% χ2 (Yate’s 

corrected) = 4.85
No 876 97.1% 801 97.6% 75 92.6%
Total 902 100% 821 100% 81 100% P = 0.03

Reason for stopping
Medical 8 80.0% 8 80.0% 0 0 Not applicable
Expensive 0 0 0 0 0 0
Personal desire 2 20.0% 2 20.0% 0 0
Total 10 100% 10 100% 0 0

Ethnicity
Yoruba 598 66.3% 546 66.5% 17 60.7% χ2 = 6.21
Igbo 93 10.3% 85 10.4% 1 3.5% df = 3
Bini 60 6.7% 51 6.2% 5 17.9% P = 0.10
Others 151 16.7% 139 16.9% 5 17.9%
Total 902 100% 821 100% 28 100%
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Furthermore, smokers experience reduced pocket oxygen 

tension and a selective favoring of anerobic Gram-negative 

organisms.19,20 The resulting aggravated chronic periodontitis is 

mediated via defective immune responses,21,33 nicotine-altered 

fibroblasts,22 and direct DNA damage through the production 

of promutagenic 1,N
2
-propanodeoxyguanosine adducts and 

sICAM-.32,36 All these events progress unnoticed because of 

reduced gingival bleeding in smokers. However, the reduced 

gingival bleeding experienced by smokers is only a mask, 

because Katsuragi et al37 found greater levels of metallothion-

ein (a tissue marker of gingival inflammation) in smokers.

Smoking cessation advice
It has been shown that oral health problems could be a major 

motivation for subjects to quit smoking.38 Smoking cessation 

counseling is very rarely offered by Nigerian dentists, who 

might only be disposed to suggest that subjects quit if they 

have heavy stains.

Knowledge of the various options for smoking cessa-

tion39,40 is very low in Nigeria, probably because smoking 

is not yet recognized to be as serious an issue as it is in 

more developed countries. The authors share the sentiments 

expressed in a recent Nigerian study, that the low prevalence 

of smoking in Nigeria stems from Nigerians already having 

enough economic problems without wasting their scarce 

resources on smoking and from the hot weather (as in the 

Western world) which does not encourage the smoking habit. 

Opportunities for training in smoking cessation are also 

scarce in Nigeria, making this skill a rarity among Nigerian 

dentists. It is hoped that improved awareness of the need for 

such counseling and availability of training facilities in this 

regard will improve the current situation.

The developed world should see the provision of training 

for Nigerian and other African health care professionals as a 

service to humanity to save Africa’s poor populations from 

the influx of tobacco companies under the guise of providing 

employment. While the civilized world is battling to cope 

with the adverse effects of smoking on general and oral 

health, the current trend of embracing these multinational 

tobacco companies in Africa should be openly condemned. 

Considering the level of poverty in Africa though, this will 

take more than mere lip service to achieve.

Conclusion
The current level of awareness of the link between smoking 

and periodontal disease among Nigerians is 2.2%. This is 

abysmally low. The currently unacceptable level of awareness 

of the link between smoking and periodontitis in Nigeria, as 

well as in the UK, shows that this is a global problem which 

transcends the divides of gender, culture, civilization, and 

educational and socioeconomic status.
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