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Abstract: Objective: The aim of this study was to assess

the relationships between aggressive periodontitis (AgP),

caries and smoking. Method and materials: A cross-sectional

study was conducted among patients who were specifically

referred to the Dental Teaching Clinic in Irbid, Jordan for

periodontal treatment. Self-administered questionnaire related

to socio-demographic data and smoking habits was

completed. The oral hygiene, gingival status, periodontal

health and dental status of the participants was determined

by using the plaque index of Silness and Loe [Acta Odontol

Scand, 22 (1964), 121], the gingival index of Loe and Silness

[Acta Odontol Scand, 21 (1963), 233], clinical attachment

level (CAL) and decayed, missing and filled teeth (DMFT)

index respectively. Result: The prevalence of smoking was

greater in chronic periodontitis (CP) group (44.2%) than in

either chronic gingivitis (CG) (27.4%) or AgP (29.9%) group.

Self-reported perio-diseases in the close family was more

prevalent (77%) among subjects diagnosed with AgP. The

mean plaque scores were significantly higher for smoker than

non-smoker in AgP group only (P = 0.04), with significantly

greater plaque and gingival scores in CG and CP groups

than AgP group (P = 0.012, 0.004). A significantly greater

mean gingival scores were noted among CG and CP groups

than AgP group (P = 0.004). The mean CAL was higher in

smokers than in non-smokers in the three groups, with

statistically significant differences in CP and AgP groups

(P = 0.04, 0.01 respectively).The mean number of DMFT was

significantly higher in smoker than in non-smoker of all age

groups (P = 0.016, 0.043 and 0.01). However, mean DMFT

was significantly greater in CP and CG than AgP

groups. Conclusion: It was concluded that (i) higher plaque

and gingival index among smokers in all groups;
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(ii) significant difference in the CAL between smoker and

non-smoke in CP and AgP groups; (iii) significant increase in

caries risk among smokers in all groups; (iv) smokers and

non-smokers of AgP group had significantly lower mean

DMFT scores than those of CG or CP groups.

Key words: caries prevalence; gingivitis status; oral hygiene;

periodontal diseases ⁄ aetiology; Smoking ⁄ adverse effects

Introduction

Aggressive periodontitis is considered as a multifactorial dis-

ease, comprising of a heterogeneous group of infectious dis-

eases characterized by the complex host-microbial interaction

in the periodontium (1). Aggressive nature and early onset

of the disease have been found to depend with respect to

bacterial aetiology, host susceptibility, hereditary and environ-

mental factors and often modified by behavioural factors (2).

According to the classification given by American Academy of

Periodontology, periodontitis may be of three types i.e. aggres-

sive periodontitis (AgP), chronic periodontitis (CP) and

periodontitis associated with systemic disease (3). This classifi-

cation is based on difference in respect to bacterial aetiology,

host response and clinical disease progression. However, the

evidences suggest that underlying host susceptibility factors

play a significant role in disease manifestation. Hereditary

factors are also suggested to play an important role in

comparison to environmental factors in manifesting the early

onset of periodontitis. High prevalence of infection in siblings

of affected individuals has also reported by many reports

(1, 4).

The role of smoking on periodontal disease had gained

recently a great deal of attention, independent of oral

hygiene, age or any other risk factor. Nevertheless, a relation

between cigarette smoking and AgP has been indicated (5,

6). However, it has been documented that there is no

difference between smokers and non-smokers when com-

pared in terms of amounts of plaque accumulation, in the

prevalence of the principal bacteria, which are considered

pathogenic for periodontitis (7–12).The precise mechanism

by which cigarette smoking affects periodontal destruction

remains to be elucidated (13). In Jordan, Al-Wahadni and

Linden (14) in a case–control study of young smokers

reported higher levels of plaque, and increased sign of gingi-

val inflammation. In the multivariate model developed,

predictors of reduced bone levels were infrequent interdental

cleaning (P = 0.03), age of 30 years or older (P = 0.03) and

smoking (P < 0.0001).

It has demonstrated that smokers had higher decayed, miss-

ing, filled teeth (DMFT) scores, dental caries experience and

highest relative risk of losing teeth because of tooth attach-

ment loss. In patient with GAP, Schenkein et al. (15) reported

that smoking had a significant effect on periodontal attachment

loss than patients who did not smoke. The aim of this study

was to assess the prevalence of AgP among young Jordanian

population and to evaluate the relationships between AgP, car-

ies and smoking.

Material and methods

Subjects were recruited from the population of individuals seek-

ing periodontal treatment at Jordan University of Science and

Technology Dental Teaching Clinics during a 6-month period

(January–July) in 2005. The inclusion criteria were medically

healthy subjects with no systemic problems that could influence

periodontal disease; with age ranging from 16 to 35 years; and

having all premolars and molars (excluding third molars).

Informed verbal consent from all invited participants were

obtained prior to clinical examination. A total of 560 agreed to

participate. These patients consisted of 268 males and 292

females. Patients were interviewed by dental surgery assistant

to complete a questionnaire related to number, age, sex, edu-

cation, smoking habits and periodontal history of close family

members (parents and siblings). In this study non-smokers

were those who had not smoked for at least 2 years prior to

study, while, smokers were subjects consuming 20 ± 5 ciga-

rettes daily for at least 2 years and still smoking when partici-

pated in the study.

All patients received dental and periodontal examination

while sitting on a dental chair by one calibrated examiner

using dental mirror, explorer and graded Williams’ periodontal

probe with tip diameter of 0.5. Probing depths were measured

with the probe tip parallel to the long axis of the tooth and
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using 50 g force positioned interproximally as close as possible

to the contact point*.

Measurements were made to the nearest millimetre. The

oral hygiene was measured for six indexed teeth (maxillary

right first molar; maxillary right lateral incisor; maxillary left

first bicuspid; mandibular left first molar; mandibular left lat-

eral incisor and mandibular right first bicuspid) using the crite-

ria of Silness and Loe’s plaque index (16). Thus, oral hygiene

was determined by noting the plaque present on mid-facial

and mid-lingual surfaces of these and then calculating the

average score for each individual. The gingival status was mea-

sured according the criteria of Loe and Silness gingival index

(17) using the previously mentioned six indexed teeth.

The clinical attachment level (CAL) was determined for

each site probed (six sites per tooth: mesio-, mid- and disto-

buccal, mesio, mid- and disto-lingual). The CAL was consid-

ered zero if the attachment was at the cemento-enamel junc-

tion (CEJ). If the free gingival margin was coronal to the CEJ,

the CAL was determined by measuring the probing depth and

subtracting the distance from the CEJ to the gingival margin.

When the free gingival margin was apical to the CEJ the CAL

was determined by measuring the distance from the CEJ to

the free gingival margin and adding it to the probing depth.

The CEJ was determined by the anatomic CEJ or the most

apical extent of the restoration margin. Subjects presenting

radiographic evidence of bone loss or probing depths ‡5 mm

received a full-mouth radiographic examination using a long-

cone paralleling technique. Depending on the number and site

of teeth present, up to 11 standardized intraoral X-rays (includ-

ing four vertical bitewings) were taken using a single radio-

graphic unit with an adjustable anode tube head. The

diagnosis of all cases with CP and aggressive (AgP) was based

on clinical and radiographic examination. Patients were

included in CP group if they had >4 mm attachment loss on

30% or more of the sites, and 20–50% bone loss as estimated

from the radiographs (18). On the other hand, diagnosis of AgP

was set on reported clinical criteria (19). The common features

of the generalized aggressive form of the periodontitis were:

except for the presence of periodontitis, patients were other-

wise clinically healthy; rapid attachment loss and bone destruc-

tion; and familial aggregation. AgP can occur at any age and

the disease is not necessarily confined to individuals under the

arbitrarily chosen age of 35 years (19). The dental caries and

filled surfaces were detected both clinically and radiographi-

cally in accordance with Axelsson and Lindhe (20). The num-

ber of decayed, missing and filled teeth (DMFT) was

calculated. Information regarding family history was self-

reported because there was no possibility to examine other

family members in this study.

Statistical analysis

Analysis was performed on a personal computer using the sta-

tistical package for social sciences (SPSS 11.0; SPSS, Chicago,

IL, USA). Descriptive statistics including frequency tables,

mean values and the estimated errors to the mean values were

calculated. Parametric tests were performed by the Students’

t-test to compare the means of plaque, gingival, CAL and

DMFT scores among smokers and non-smokers of various

groups of periodontal diseases. Also, analysis of variance was

used to examine the effect of smoking on the mean scores of

the clinical variable among various periodontal disease groups.

The statistical significance chosen was P = 0.05.

Results

Table 1 shows the distribution of population studied according

to type of periodontal disease [i.e. chronic gingivitis (CG), CP

and AgP] The proportion of periodontal patients with AgP

(37%) was slightly higher than those with CG (35.2%) or CP

(28%). The extent (percentage of teeth) of pocket depth

(PD) ‡ 5 and ‡7 mm in the entire study population was 30.1%

and 20.6% respectively. Radiographic distance between crestal

bone height and the CEJ > 3 mm was found in 60 (10.7%)

subjects. Self-reported perio-diseases in the close family was

more prevalent (77%) among subjects diagnosed with AgP.

The distribution of the study population according to smok-

ing status is presented in Table 2. About one-third (34%) of

the sample was smokers while two-thirds were non-smokers.

The prevalence of smoking in CP group (44.2%) was greater

than that in either CG (27.4%) or AgP (29%) patients.

When the oral hygiene status in the various periodontal dis-

ease groups was determined, the mean plaque scores was

Table 1. Demographic parameters and self-reported risk factors

of periodontal disease

Variables n (%)

Smokers 190 ⁄ 560 (34.0)
Chronic gingivitis 197 ⁄ 560 (35.2)
Chronic periodontitis 156 ⁄ 560 (28.0)
Aggressive periodontitis 207 ⁄ 560 (37.0)
Family history of perio-disease 84 ⁄ 560 (15.0)
Chronic gingivitis 4 ⁄ 84 (04.0)
Chronic periodontitis 25 ⁄ 84 (30.0)
Aggressive periodontitis 65 ⁄ 84 (77.0)

*Hu-Friedy, Chicago, IL, USA.
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significantly higher for smokers than non-smokers in AgP

group only (P = 0.04) (Table 3). Generally, there was signifi-

cantly greater plaque scores in CG and CP groups than AgP

group (P = 0.012).

The mean gingival scores of smokers were slightly higher

but non-significantly different from that of non-smokers of all

groups (P > 0.05) (Table 4). However, the gingival scores of

CG and CP groups were significantly higher than that of AgP

groups (P = 0.004).

Table 5 presents the mean CAL in smokers and non-smok-

ers. The mean CAL was higher in smokers than in non-smok-

ers in the three groups, with statistically significant differences

in CP and AgP groups (P = 0.04, 0.01 respectively).

The mean number of DMFT of smokers and non-smokers

in the three groups were calculated (Table 6). Smokers in the

three groups (CG, CP and AgP) had significantly higher mean

DMFT scores than non-smokers (P = 0.016, 0.043 and 0.01

respectively). The mean DMFT scores of both CG and CP

Table 2. Smoking prevalence and periodontal status

Classification of
periodontal disease

Smoking status

Total, n (%)

Smoker
(n%)

Non-Smoker
(n%)

Chronic gingivitis 54 (27.4) 143 (72.6) 197 (35.2)
Chronic periodontitis 69 (44.2) 87 (55.8) 156 (27.9)
Aggressive periodontitis 60 (29.0) 147 (71.0) 207 (36.9)
Total 183 (32.7) 377 (67.3) 560 (100)

Table 3. Smoking and oral hygiene

Classification of
periodontal disease

Smoking
status

Plaque index
(mean ± SE)

Significance
(t-test)

Chronic gingivitis Smoker 2.01 ± .08 NS (0.158)
Non-smoker 1.65 ± 0.05

Chronic periodontitis Smoker 2.10 ± 0.06 NS (0.732)
Non-smoker 1.98 ± 0.07

Aggressive periodontitis Smoker 1.55 ± 0.08 S (0.04)
Non-smoker 1.13 ± 0.04

NS, non-significant; S, significant; Bold, P value <0.05.

Table 4. Smoking and gingival status

Classification of
periodontal disease

Smoking
status

Gingival index
(mean ± SE)

Significance
(t-test)

Chronic gingivitis Smoker 2.10 ± 0.07 NS (0.243)
Non-smoker 1.77 ± 0.05

Chronic periodontitis Smoker 2.11 ± 0.06 NS (0.976)
Non-smoker 1.94 ± 0.06

Aggressive periodontitis Smoker 1.56 ± 0.08 NS (0.506)
Non-smoker 1.13 ± 0.05

NS, non-significant.

Table 5. Smoking and clinical attachment level

Classification of
periodontal disease

Smoking
status

Clinical attachment
level (mean ± SE)

Significance
(t-test)

Chronic gingivitis Smoker 2.11 ± 0.46 NS (0.772)
Non-smoker 1.15 ± 0.25

Chronic periodontitis Smoker 5.92 ± 0.30 S (0.044)
Non-smoker 4.26 ± 0.28

Aggressive
periodontitis

Smoker 6.25 ± 0.21 S (0.016)
Non-smoker 4.53 ± 0.40

NS, non-significant; S, significant; Bold, P value <0.05.

Table 6. Smoking and dental status (DMFT)

Classification of
periodontal disease

Smoking
status

DMFT
(mean ± SE)

Significance
(t-test)

Chronic gingivitis Smoker 8.02 ± 0.55 S (0.016)
Non-smoker 5.39 ± 0.27

Chronic periodontitis Smoker 12.87 ± 0.51 S (0.043)
Non-smoker 9.59 ± 0.39

Aggressive
periodontitis

Smoker 5.03 ± 0.49 S (0.010)
Non-smoker 3.00 ± 0.20

DMFT, decayed, missing and filled teeth; Bold, P value <0.05.
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groups were found to be significantly greater than that of AgP

group (P = 0.024).

Discussion

Destructive forms of periodontal diseases, such as AgP are

relatively rare (21). In the present study, a relatively high

prevalence of AgP was found. This increase in prevalence

can be related to the demographic alteration of the popula-

tion or a result of using different diagnostic methods. The

findings related to the effect of smoking on oral health are

greatly varied because of the complexity of smoking habits,

population and methodology used. The latter inclusion crite-

ria were based on previously reported finding that 98% of

smokers consumed approximately 15–25 cigarettes daily (22).

In addition, to reduce variation that may affect the results,

smoking duration was not classified. About one-third of sub-

jects recruited for the present study were smokers, a figure

lower than that reported before (22). Notably, the present

study population was recruited from patients visiting the

Dental Teaching Hospital. Therefore, generalizations must

be made carefully as this is a rather unique population seek-

ing dental care which is not reflective of either Irbid or Jor-

dan populations.

Assessment of oral hygiene in CG, CP and AgP groups

revealed a greater plaque deposits in smokers than non-smok-

ers. However, these differences were only significant for AgP

group. Such observations are in agreement with many results

of other cross-sectional and case–control studies, in which

smokers were found to have more plaque accumulation than

non-smokers (14, 23–35). Recent publication by Rosa et al.

(36) reported that smoking was associated with poorer peri-

odontal condition as assessed clinically and it had a negative

effect on alveolar bone as assessed radiographically in a group

of well-motivated young adult without periodontitis. There-

fore, one may conclude that there is a risk of adverse effect on

bone height and density, even with supervised oral hygiene

practices. In the present study, subjects in both CG and CP

groups had significantly higher plaque scores than those in

AgP group. This may be related to the fact that patients with

AgP were more aware dentally and therefore practice oral

hygiene more frequently than patients of other groups. Also,

the high plaque levels, in CG and CP groups suggested that

those subjects are poorly motivated and compliant.

There are a considerable debates and divergent findings

regarding the relationship between smoking and periodontitis

health. While adolescent and young adult smokers were found

to have more extensive gingivitis than non-smokers (23, 24,

37), older smokers had less gingival inflammation than age-

matched non-smokers (38). The results of our study showed a

slightly increased non-significant gingival inflammation in

smokers than non-smokers. However, significantly higher gin-

gival scores noted in CG and CP patients than AgP patients.

The exact mechanism by which smoking could affect peri-

odontal health are not well understood yet. However, as differ-

ences have been found in the periodontopathogenic bacterial

population between smokers and non-smokers (39), it would

appear that tobacco acts on the host through two main mecha-

nisms. The first by systemic effect causing alteration of the

immune response and phagocytic function of Polymorphonuc-

lear leukocyte (PMN) (40), and reduction in antibody produc-

tion and viability of lymphocytes (41). The second, by its local

effect where tobacco smoke which contains cytotoxic and vaso-

active substances acts on the fibroblasts and vascular tissues

(42). The present study demonstrated that smoking had a sig-

nificant effect on attachment loss as measured by CAL in both

chronic and AgP groups. The extent of loss of attachment was

higher in AgP group than other groups and that maybe related

to the nature of this disease; being most severe and destructive

form of periodontal diseases (3). A higher frequency of AgP

was found among smokers, which agrees with previous reports

that found a positive relation between cigarette smoking and

AgP (5, 6). Among smokers, an increase in plaque accumula-

tion, a higher incidence of gingivitis and periodontitis, a higher

rate of tooth loss, and increased resorption of the alveolar ridge

have been found in the oral cavity (27, 28).

A higher prevalence of AgP was also related to self-reported

periodontal disease in the family. The high frequency of the

disease among other members of the family suggests a heredi-

tary predisposition to AgP. However, a potential limitation of

this investigation was reliance on self-reported data by the

study participants where inaccuracies can be introduced.

In all groups, smokers had significantly more dental caries

experience as measured by DMFT index than non-smokers.

This finding is in agreement with the results of other studies,

which showed a higher caries prevalence among smokers than

in non-smokers (34, 43). Thus, the findings of this and other

similar studies indicate that smoking may be associated with

increased risk for dental caries, and therefore increase the

risk of accelerating tooth loss, particularly in AgP group. Nev-

ertheless, the high prevalence of AgP among young adoles-

cents suggests that the disease may initiate at a younger age

when children might still be treated by their paediatric den-

tists. Therefore, both paediatric and general dentists should

increase their awareness to diagnose the disease as early as

possible.
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Conclusion

Within the limits of this study, the results presented here indi-

cate that smoking shows an adverse effect on clinical periodon-

tal parameters and caries risk. The results obtained in this

study provide additional evidence that dental caries is signifi-

cantly reduced in AgP patients than CP and CG patients.

However, this study did not address the reasons for these dif-

ferences. Measure including health education programs tar-

geted at younger age groups (teenager) should be encouraged

to prevent smoking in order to promote the health of the teeth

and the tissue around.
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2 Löe H, Brown LJ. Early onset periodontitis in the United States of

America. J Periodontol 1991; 62: 608–616.

3 Armitage GC. Development of a classification system for periodon-

tal diseases and conditions. Ann Periodontal 1999; 4: 1–6.

4 Page RC, Altam LC, Ebersol JL et al. Rapidly progressive peri-

odontitis. A distinct clinical condition. J Periodontal 1983; 54: 197–

209.

5 Susin C, Albandar JM. Aggressive periodontitis in an urban popula-

tion in southern Brazil. J Periodontol 2005; 76: 468–475.

6 Kamma JJ, Giannopoulou C, Vasdekis VG, Mombelli A. Cytokine

profile in gingival crevicular fluid of aggressive periodontitis: influ-

ence of smoking and stress. J Clin Periodontol 2004; 31: 894–902.

7 Ismail II, Burrt BA, Eklund SA. Epidemiology patterns of smoking

and periodontal disease in the United States. J Am Dent Assoc 1983;

106: 617–623.

8 Bergstrom J, Eliasson S, Preber H. Cigarette smoking and peri-

odontal bone loss. J Periodontal 1991; 62: 242–246.

9 Horning GM, Hatch CL, Cohen ME. Risk Indicators for periodon-

titis in military treatment population. J Periodontal 1992; 63: 297–

302.

10 Bollin A, Eklud G, Frithiof L, Lavstedt S. The effect of changed

smoking habits on marginal alveolar bone loss: a longitudinal study.

Swed Dental J 1993; 17: 211–216.

11 Haber H, Wattles J, Crowley M, Mandell R, Josipura K, Kent R.

Evidence for cigarette smoking as a major risk factor for periodonti-

tis. J Periodontol 1993; 64: 16–23.

12 Grossi SG, Genco RJ, Ho AW et al. Assessment of risk for perioson-

tal disease II. Risk indicators for alveolar bone loss. J Periodontol

1995; 66: 23–29.

13 Alexandar AG. The relationship between tobacco smoking, calculus

and plaque accumulation and gingivitis. Dent Health 1970; 9: 6–9.

14 Alwahadni AA, Linden GJ. The effects of cigarette smoking on the

periodontal condition of young Jordanian adults. J Clin Periodontol

2003; 30: 132–137.

15 Schenkein HA, Gunsolly JC, Koertge TE et al. Smoking and its

effect on early-onset periodontitis. J Am Dent Assoc 1995; 126:

1107–1113.

16 Silness J, Loe H. Periodontol disease in pregnancy. II. Correlation

between oral hygiene and periodontal conditions. Acta Odontol

Scand 1964; 22: 121–135.

17 Loe H, Silness J. Periodontal disease in pregnancy (1). Prevalence

and severity. Acta Odontol Scand 1963; 21: 233–551.

18 Flemmig TF. Periodontitis. Ann Periodontol 1999; 4: 32–37.

19 Tonetti MS, Mombelli A. Early onset periodontitis. Ann periodontal

1999; 4: 39–53.

20 Axelsson P, Lindhe J. Effect of controlled oral hygiene procedures

on caries and periodontal disease in adults. J Clin Periodontol 1978;

5: 133–151.

21 The American Academy of Periodontology. Proceedings of the World

Workshop in Clinical Periodontitis. Consensus Report, Discussion Section

I. Periodental Diagnosis and Diagnostic Aids. Chicago, IL, The Ameri-

can Academy of Periodontology, 1989, 123–131.

22 Taani DSQ. Association between cigarette smoking and periodontal

health. Quint Int 1997; 28: 535–539.

23 Machuca G, Rosales I, Localle JR, Machuca C, Bullon P. Effect of

cigarette smoking on periodontal status of healthy young adults.

J Periodontal 2000; 71: 73–78.

24 Mandel I. Smoke signals: an alert for oral disease. J Am Dent Assoc

1994; 125: 872–878.

25 Sheilham A. Periodontal disease and oral cleanliness in tobacco

smokers. J periodontal 1971; 42: 259–263.

26 Bastiaan RJ, Waite IM. Effects of tobacco smoking on plaque

development and gingivitis. J Periodontal 1978; 49: 480–482.

27 Linden GJ, Mullally BH. Cigarette smoking and periodontal

destruction in young adults. J Periodonol 1994; 65: 718–723.

28 Pindborg JJ. Tobacco and gingivitis. II correlation between con-

sumption of tobacco, ulceromembranous gingivitis and calculus.

J Dent Res 1949; 28: 460–463.

29 Arno A, Waerhaug J, lovdal A, Schei O. Incidence of gingivitis as

related to sex, occupation, tobacco consumption, toothbrushing and

age. Oral Surg 1958; 11: 587–795.

30 Solomon HA, Priore RI, Bross JDJ. Cigarette smoking and period-

ontol disease. J Am Dent Assoc 1986; 77: 1081–1084.

31 Summers C, Oberman A. Association of oral disease with 12 selected

variables: 1. periodontal disease. J Dent Res 1968; 47: 457–462.

32 Hart GT, Brown DM, Mincer HH. Tobacco use and dental dis-

ease. J Tenn Dent Assoc 1995; 75: 25–27.

33 Axelsson P, Paulander J, Lindhe J. Relation ship between smoking

and dental status in 35-, 50-, 65-, and 75-years-old individuals.

J Clin Periodontol 1998; 25: 297–305.

34 Holm G. smoking as an additional risk factor for tooth loss. J Peri-

odontol 1994; 55: 996–1001.

35 Hamasha AH, Sasa I, Al Qudah M. Risk indicators associated tooth loss

in Jordanian adults. Community Dent Oral Epidemiol 2000; 28: 67–72.

36 Rosa G, Lucas G, Lucas O. Cigarette Smoking and alveolar bone

in young adults: a study using digitized radiographs. J Periodontal

2008; 79: 232–244.

37 Preber H, Bergstrom J. Cigarette smoking in patients referred peri-

odontal treatment. Scand J Dent Res 1986; 94: 102–108.

38 Bergstrom J, Eliasson S. Naxious effect of cigarette smoking on

periodontal health. J Periodontal Res 1986; 22: 513–517.

39 Stolenberg JL, Osborn JB, Philstrom BL. Association between ciga-

rette smoking, bacterial pathogens and periodontal status. J Period-

ontol 1993; 64: 1225–1230.

Al-Habashneh et al. Smoking and periodontal disease

60 Int J Dent Hygiene 7, 2009; 55–61



40 Mac Farlane GD, Herzberg MC, Wolff LF, Hardie NA. Refractory

periodontist associated with abnormal polymorphonuclear leukocyte

phagocytosis and cigarette smoking. J Periodontol 1989; 60: 176–

181.

41 McGuire JR, McQuade MJ, Rossmann JA et al. Cotinine in salvia

and gingival crevicular fluid of smokers with periodontal diseases.

J Periodontol 1989; 60: 176–181.

42 Mclaughlin WS, Lovat FM, McGregor IDM et al. J The immediate

affects of smoking in gingival fluid flow. J Clin Periodontol 1993; 20:

448–451.

43 Wiktorssn AM. Dental caries and dental fluorosis among in two

Swedish communities with optimal and low water fluoride, concen-

trations. Thesis Faculty of Odontology, Sweden, Karolinska Insti-

tute, 1995.

Al-Habashneh et al. Smoking and periodontal disease

Int J Dent Hygiene 7, 2009; 55–61 61




