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ABSTRACT

Background: Waterpipe tobacco smoking has become common especially among young people, Waterpipe smoking misconcepted
as a safer mean of smoking, so in this study we will highlight the effect of Waterpipe smoking on periodontal and oral health.
Materials and method. The selected 100 male subjects of 30-40 years, categorized into 4 groups (each group 25 subject):
Waterpipe smoker with healthy periodontium, Waterpipe smoker with chronic periodontitis, Non- smoker with healthy
periodontium and Non-smoker with chronic periodontitis. Whole unstimulated saliva was collected. Clinical measurements:
plaque index, gingival index, bleeding on probing, salivary flow rate and salivary pH were recorded.
Results. In the healthy groups: plaque index and salivary pH were higher in smokers than non-smokers but with no significant
difference (P>0.05). While gingival index and salivary flow rate were higher in smoker than non-smokers and with significant
difference (p<0.05). In the chronic periodontitis groups: plaque index, gingival index and salivary flow rate were higher in the
non-smokers than smokers and with significant difference (p<0.05). While salivary pH was higher in the non-smokers than
smokers but with no significant difference (P>0.05). Correlation between weekly smoking hours with pH and salivary flow rate,
in the smoker healthy groups, showed significant negative correlation, while plaque index showed significant positive correlation
at (p<0.05). But in the smokers with chronic periodontitis, only gingival index significantly correlated with weekly smoking
hours.
Conclusion. Waterpipe smoking has a detrimental effect on the periodontium and overall oral health.
Keywords: Waterpipe, smoker, gingivitis, saliva (J Bagh Coll Dentistry 2018; 30(1): 63-68)

INTRODUCTION
Waterpipe tobacco smoking (WPS) is a common
practice in Eastern Mediterranean countries,
available literature showed that compared to a single
cigarette, a 45-min Waterpipe smoking episode
involves inhalation of about 100 times the smoking
volume(1), Yielded 27–53 times the amount of tar,
3–245 times the amount of polyaromatic
hydrocarbons, 6–14 the amount of aldehydes and 4–
200 the amount of heavy metals(2,3) and exposed the
smoker to about 5 times more carbon monoxide(4,5).
In addition, blood nicotine levels in Waterpipe users
are similar to those of heavy cigarette smokers (6).
Periodontal disease is a complex inflammation of
the peri-dental supporting structure including
gingiva, periodontal ligament, alveolar bone and
cementum(7). Periodontal disease can be widely
categorized into gingivitis and periodontitis(8).
Saliva is a complex secretion, Saliva is a good
indicator of the plasma levels of various substances
such as hormones and drugs and can therefore be
used as a non-invasive method for monitoring
plasma concentrations of medicines

(1) Master student, Ministry of Health
(2) Professor, Department of Periodontics, College of Dentistry,
University of Baghdad.

Oral and maxillofacial Surgery and Periodontics 63

or other substances(9). Saliva has some advantages
compared to blood and urine, two of the most used
diagnostic fluids in laboratory setting. Saliva
collection is easy and non-invasive requiring
relatively simple instructions for collection and it
possesses lower protein content, less complexity
and varying composition than serum (10, 11), and that
is one of the reason that encourage us to do this
study.

MATERIALS AND METHODS: The
samples consisted of 100 male subjects of 30-40
years, each study group 25, from the department of
Periodontology, at teaching hospital, College of
Dentistry, University of Baghdad and from Al Sadir
specialized dental center/ directorate of Rissafa
/Ministry. All subject enrolled voluntarily and well
explained about the aim and purposes of the study
and gave informed consent to participate in it,
subjects categorized into 4 groups: Waterpipe
smoker with healthy periodontium (smoker H),
Waterpipe smoker with chronic periodontitis
(smoker
CP), non-smoker
with
healthy
periodontium (non-smoker H), and non-smoker
with chronic periodontitis (non-smoker CP). They
were subjected to a questionnaire, including
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question their name, age, full medical history, dental
history, medications and if they smoked or drank
alcohol, smoking history and smoking habit for
session Followed by saliva collection for the
assessment of salivary flow rate and pH followed by
full examinations of clinical periodontal parameters
of inflammation: Plaque index (PLI), Gingival
index (GI) and bleeding on probing (BOP).
Exclusion criteria:
1. Patients who have undergone periodontal
treatment in the 3 month period prior to the
study, and those with orthodontic appliances also
excluded from the study.
2. Female patients excluded from this study and
that is to avoid potential hormone-induced
microcirculatory changes (12) .
3. Patient course of anti-inflammatory or
antimicrobial therapy during the last 3 months.
4. Gross oral pathology such as oral cancer.
5. Cigarette smoker and chronic alcohol drinker.
6. Presence of systemic disease, e.g. Diabetes
mellitus, cardiovascular disease, Rheumatoid
arthritis…..etc.
Collection of Salivary Samples: After the subjects
have been selected and before the clinical
periodontal parameters examination, the whole
unstimulated saliva samples were collected between
the hours of 9 -11 a.m., saliva sampling and
collection was according to Tenovuo .et al(13) The
volume of unstimulated saliva that collected firstly
from each subject at 5 min was recorded, the saliva
collected firstly was aspirated from the collection
receptacle with a disposable 5 mL sterile syringe
avoiding contact with the epithelium. The amount of
saliva in ml, divided by the time of duration of the
collection was recorded as the salivary flow rate.
Only the liquid component of the saliva, not the
foam, was measured(14). Where estimation of flow
rate (ml/min) was made according to this equation:
Flow rate (FR)= Volume (ml) / Time (min) Samples
containing blood were discarded. The samples were
put in a small cooling box after collection to stop
bacterial growth.
Clinical Periodontal Parameters Examination:
1. Assessment of (PLI): This was done by using
PLI which was introduced by Silness and Löe,
1964(15).
2. Assessment of Gingival Inflammation by (GI):
By using the criteria of Löe and Silness, 1963(16),
that modified by Löe in 1967(17) .
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3. Assessment of Gingival Bleeding by (BOP):
When it bleeds within 30 sec. after walking a
periodontal probe inside gingival crevice or
pocket of 4 sites (for each tooth), then positive
score 1 is given to the site otherwise negative
score 0 will be given (18).
Calibration: kappa test for absolute agreement was
used to test measurements obtained by the inter- and
intra-examiner calibration. All measurements were
recorded by a well calibrated examiner (kappa value
> 0.7)
Statistical Analysis:-Data were analyzed using
SPSS (statistical package of social science) software
version 19. Shapiro-Wilk test was used to check the
normality of the data (results are not shown). Since
abnormal distribution of the data was assumed in
this study, the following statistics were used:
1. Descriptive statistics: Including means, medians,
standard deviations, values and statistical tables.
2. Inferential statistics: Including:
a) Mann-Whitney U test.
b) Spearman’s correlation coefficient test (r).
In the statistical evaluation, the following levels of
significance were used: Significant (p ≥0.05)

RESULTS
In table 1 illustrate mean, SD, mean rank and
median of PLI, GI, BOP of smokers and nonsmokers.
In healthy group, the median of PLI in smokers H
(0.750) was higher than of the non-smoker H
(0.717), but both the results were found to be of no
significant difference (P>0.05). When comparing
the median of PLI in periodontitis group only, the
findings obtained was that the median of nonsmoker CP (1.132) was more than that of smoker CP
(0.982) with highly significant difference (P<0.01).
The median of GI in the smokers H (0.866) was
higher than those of non-smoker H (0.726), the
results was of high significant difference
(p<0.01).whereas in the CP group the median of
smokers CP (1.019) was less than those of nonsmokers CP (1.148), and results was of significant
difference (p<0.05). The median of BOP index in
the smoker CP group (46.40) is less than those of
non- smoker CP (56.00). The result showed no
significant difference between the two groups
(p>0.05).
Table 2. illustrates mean, SD, mean rank and
median of SFR and salivary pH.
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The median of SFR of smoker H group with nonsmoker H group, smoker H (0.800) appeared higher
than non-smoker H (0.450) with significant
difference (p<0.05). While in the non-smoker CP
group (0.600) had higher SFR than the smoker CP
(0.500) and no significant difference was found
(p>0.05). The median of salivary pH was equal (7.5)
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in the non-smoker H and smoker H. But when
comparing the mean rank of smoker H (24.10) was
higher than non-smoker H (21.63). Also the nonsmokers CP (7.65) was higher than that of smoker
CP (7.3), all the comparisons of salivary pH showed
no significant difference (p>0.05).

Table 1. Illustrates the statistical difference of plaque index, gingival index and bleeding on probing among
study groups.
Healthy
Periodontitis
Comparison statistics
Non-Smokers
Smokers
Non-Smokers
Smokers
Mean
0.684
0.769
1.180
1.027
±SD
0.104
0.252
0.252
0.441
Median
0.717
0.750
1.132
0.982
Plaque
Mean Rank
21.10
24.52
29.05
18.16
Index
Z
0.868
2.765
P-value
0.385
0.006
Sig.
NS
HS
Mean
0.712
0.856
1.215
1.008
±SD
0.103
0.202
0.273
0.128
Median
0.726
0.866
1.148
1.019
Gingival
Mean Rank
17.20
27.64
28.33
18.74
Index
Z
2.650
2.433
P-value
0.008
0.015
Sig.
HS
S.
Mean
49.119
44.620
±SD
20.839
12.430
Median
56.000
46.400
Bleeding On
Mean Rank
25.40
21.08
Probing
Z
1.100
P-value
0.271
Sig.
NS
Table 2. Illustrates statistical differences of salivary flow rate and salivary pH among study groups
Healthy
Periodontitis
Comparison statistics
Non-Smokers
Smokers
Non-Smokers
Smokers
Mean
0.530
0.720
0.540
0.432
±SD
0.260
0.210
0.214
0.168
Median
0.450
0.800
0.600
0.500
Salivary
Mean Rank
17.73
27.22
26.83
19.94
Flow Rate
Z
2.430
1.780
P-value
0.015
0.075
Sig.
S.
NS
Mean
7.400
7.536
7.645
7.384
±SD
0.581
0.563
0.487
0.426
Median
7.500
7.500
7.650
7.300
Salivary
Mean Rank
21.63
24.10
26.68
20.06
Ph
Z
0.683
1.691
P-value
0.523
0.091
Sig.
NS
NS
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Correlation statistics of weekly smoking hours
(WSH) in table 3. Revealed that in the smoker H
group, GI was not correlated (r= -0.170) with WSH
and statistically not significant (p>0.05). While pH
had a negative correlation (r= - 0.453) with the
WSH. With statistically significant correlation
(p<0.05). SFR also had a negative correlation (r= 0.458) with WSH and with statistical significant
(p<0.05). PLI had a positive correlation (r= 0.565)
with WSH with highly significant correlation
(p<0.01). While in the smoker CP group, GI (r=
0.441) had positive correlation with WSH and with
statistically significant correlation (p<0.05), while
SFR (r=0.010), PLI (r=0.062), BOP (r=0.301) all
are not correlated to WSH in smoker CP group with
no statistical significance (p>0.05).
Table 3. Illustrates correlational statistics between
variables in study groups
Hours weekly
Correlation statistics
r
P-value
pH
-0.453
0.023
Sal. Flow rate
-0.458
0.021
Smokers
Healthy
PLI
0.565
0.003
GI
-0.170
0.415
pH
-0.029
0.890
Sal. Flow rate
0.010
0.964
Smokers
BOP
0.301
0.143
gingivitis
PLI
0.062
0.768
GI
0.441
0.027

DISCUSSION
The results of this study showed that Waterpipe
tobacco smoking, similar to cigarette tobacco
smoking, is associated with periodontal disease.
Whether Waterpipe smoking directly affects the
periodontium by its local effect or indirectly cause
periodontal disease through systemic route, so this
study was done to investigate the effects of
Waterpipe smoking on the periodontium by
studying the clinical parameters and the physiology
of saliva.
In this study, PLI and GI in the non-smoker CP was
higher than smoker CP, these results were of
statistical significant difference, and agree with a
previous study done in Sweden, concluded that PLI
and oral hygiene were similar in both smokers and
non-smokers(19). Also another study showed that the
GI was higher in nonsmokers compared to smokers
and have a statistical significance(20).
In this study although PLI in the smoker H was
higher than that of non-smoker H, but no statistical
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significance found. This result is in agreement with
Rad et al.(21) who found no significant difference in
PLI between smoker and non-smoker.
Also GI of smoker H was significantly higher than
non-smoker H and this result is agreement with
Sreedevi et al.(22) who implied that GI and calculus
were significantly higher in smokers than nonsmokers.
In the current study there was no statistical
difference in BOP between subgroups of CP
(smokers and non-smokers), although non-smokers
CP has higher scores than smokers CP , this can be
explained by that chronic periodontitis is a
multifactorial irreversible and cumulative condition,
initiated and propagated by bacteria and host
factors(23) and the fundamental mechanisms that
lead to the development of chronic periodontitis are
closely related to the dynamics of the host immune
and inflammatory responses to periodontal
pathogens present in the dental biofilm(24). Although
the SFR in the non-smoker CP was higher than
smoker CP, no significant difference found. This
result agrees with previous study by Khemiss et
al.(25) which supports the absence of effect of
Waterpipe smoking on SFR while other studies
showed similar SFR between smoker and nonsmoker(26).
Also SFR in smokers H was higher than nonsmokers H and the comparison was of statistical
significant difference. This result agrees with Rad et
al.(21) which concluded that smoking increases the
activity of salivary gland when smoking begins thus
increases SFR, but long-term smoking significantly
reduces SFR.
Salivary pH in smokers H and non-smokers H, also
between smokers CP and non-smokers CP there was
no significant difference among groups, these
results agrees with Ahmadi-Motamayel et al.(27)
which concluded that no significant differences in
pH were noted among individuals with different
stages of periodontal disease
When correlation statistics was done between WSH
and other variables in the smoker H group revealed
that salivary pH has a negative correlation with
WSH with statistical significance. This result agrees
with a study done on cigarrete smokers by Qamar et
al.(28) which concluded that salivary pH is
significantly reduced with increase in number of
packs consumed/day and increased duration of
exposure and showed that the pH turns acidic with
long term use of tobacco. Also SFR had a negative
correlation with WSH and this correlation was of
statistical significance. This result is in agreement
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with previous studies demonstrated that long‑term
consumption of tobacco in any form, especially
smokeless form, is one of the risk factors for
reducing SFR(21,29). Also PLI has a positive
correlation with WSH with high statistical
significance. This result agrees with Moga et al.(30)
study that was conducted on healthy smoker and
non-smoker participants and found a positive
correlation between the PLI, and GI, as part of oral
health evaluation, and smoking.
While in the smoker CP, the correlation of WSH
with other variable revealed that only GI has a
relatively strong positive correlation with WSH
with statistical significance. This result disagrees
with previous findings implying that the use of
tobacco products leads to reduced gingival scores,
greater calculus accumulation, and poor oral
hygiene and the extent of these periodontal changes
increases with the increase in the number of
cigarettes smoked daily and the duration of the
smoking habit(31). This can be explained by that
Waterpipe smoking can bring more harm to the
gingival tissue due to the magnitude of smoke
production and higher concentration of toxic
substances inherited in the Waterpipe smoke.

CONCLUSION
Smoking Waterpipe have a debilitating effect on
oral and periodontal health especially in smokers
with chronic periodontitis.
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الخالصة
نبذة عن البحث :تدخين االركيلة امست ظاهرة منتشرة وخصوصا بين الشباب بسبب االعتقاد الخاطئ حول كونها وسيلة امينة لتدخين التبغ .في هذه الدراسة
سنسلط الضوء على تاثيرتدخين االركيلة على صحة اللثة والفم.
المواد والطرائق المستعملة في البحث :تتالف العينة من  100متطوع في الفئة العمرية بين  30ال  40سنة .تم تقسيمهم الى  4مجاميع ( كل مجموعة 25
متطوع ) كالتالي  :مدخن اركيلة ذو لثه سليمة ,مدخن اركيلة ولديه التهاب نسيج ماحول االسنان المزمن  ,غير مدخن ذو لثة سليمة  ,غير مدخن ولديه
التهاب نسيج ماحول االسنان المزمن .تم جمع اللعاب غير محفز التكوين من كل متطوع واخذ القياسات السريرية فيما يخص اللثة وهي مؤشر الصفيحة
الجرثومية و موشر التهاب اللثة والنزف .هذا اضافة الى تسجيل معدل تدفق اللعاب والمؤشر الهيدروجيني.
النتائج :المجموعتين ذوي اللثة السليمة ,وجد ان مؤشر الطبقة الجرثومية والموشر الهيدروجيني للعاب كان اكثر عند المدخنين منهم لكن مع عدم وجود
فرق احصائي معنوي ,لكن مؤشر التهاب الثة ومعدل تدفق اللعاب كان اكثر عند المدخنين ايضا مع وجود فرق احصائي معنوي .المجموعتين الذين لديهم
التهاب نسيج ماحول االسنان المزمن  ,وجد ان مؤشر الطبقة الجرثومية ومؤشر التهاب اللثة ومعدل تدفق اللعاب كان اكثر عند غير المدخنين منهم مع
وجود فرق احصائي معنوي  .التحليل االحصائي للدراسة اوجد عالقة سلبية بين عدد ساعات التدخين االسبوعية و بين الموشر الهيدروجيني من جهة و
معدل تدفق اللعاب من جهة اخرى عند المدخنين الذين لديهم لثة سليمة  ,بينما وجد ان مؤشر الطبقة الجرثومية له عالقة ايجابية مع عدد ساعات التدخين
االسبوعية لكن عند المدخنين اللذين لديهم التهاب انسجة ماحول االسنان المزمن .
االستنتاج :تدخين االركيلة له تاثير ضار على انسجة ماحول االسنان و صحة الفم .
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