
 

	
	 ORIGINAL ARTICLE	

 

JPDA Vol. 25 No. 01 Jan-Mar 2016 26 

A Clinical Analysis of Impact of Water-pipe Smoking on 
Periodontal Ligament Attachment Loss 
Ambrina Qureshi1  BDS  
Sidra Farooqui2  BDS 
Hina Qureshi3  BDS 

BACKGROUND: Water-pipe smoking appears to be stimulated by unfolded assumptions of relatively safety compared to 
cigarettes, as well as the social nature of the activity. Commercial marketing, often with implicit or explicit safety related 
claims, may also be contributing to the spread of water-pipe smoking across the globe. 

MATERIAL & METHODS: Cross-sectional analytical study conducted among 13-19 years old students going to a private 
secondary school; were divided into two groups one who smoked water-pipe and the others who does not smoke. A structured 
and validated self-administered questionnaire was used to collect base-line data related to the knowledge, attitude and practice 
of water-pipe tobacco smoking. It was then followed by clinical dental examination using Plaque, gingival, modified papillary 
bleeding and clinical attachment loss. Data was entered and analyzed using Statistical Package for Social Sciences (SPSS). 

RESULTS: Among 320 subjects, 154 subjects were water pipe tobacco smokers while 166 subjects were non water pipe 
tobacco smoker. While, upon clinical examination of subjects only clinical attachment loss was found to be significant with the 
p-value of 0.000. 

CONCLUSION: Therefore, in aspect to periodontal health, water-pipe tobacco smoking does have an impact on the 
periodontal status. Suggesting that the disease progression occurs as episodic burst of activity with periods of remission.  
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INTRODUCTION 
n modern era, smoking through water pipe 
(commonly known as “Shisha”) has increased and 
gained universal popularity.1 There is an emergent 

global evidence that this trend is much accentuated among 
youth 2 than among adults 3 and school children are no 
exception. Although, there are few studies reported from 
South East Asian countries about water pipe smoking, but 
their main focus was only to observe prevalence of the 
problem and so far nothing beyond that.4-6 Although existing 
data is limited, yet it is worth noting that water-pipe 
smoking-associated health risks are deleterious.1 An analysis 
of mainstream water-pipe smoke, which was inhaled by the 
users, shows large amounts of carcinogens, hydrocarbons 
and heavy metals, including 36 times the amount of tar as in 
cigarette smoke.7 Contrary to ancient lore and popular belief, 
the smoke that emerge from water-pipe contains numerous 
toxicants known to cause lung  
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cancer,8 heart disease, low birth-weight 9 and periodontal 
disease.10 Non pooled data of four cross sectional studies 10-13 
conducted among adult Saudi population groups only, 
suggested 3-5 fold chances that water pipe tobacco smoking 
may cause periodontal disease. Although the quality of the 
evidence was low, still considering the overall impact of 
tobacco smoking on deleterious health effects, 14, 15 there was 
a need to explore more knowledge on such an association. 
Thus, the purpose of this study was to evaluate effects of 
water-pipe tobacco smoking on the periodontal tissue and 
oral hygiene among youth. 

MATERIALS AND METHODS 

 A cross-sectional analytical study was conducted among 
secondary and O’ Level school children aged 13-19 years 
old. Three private secondary schools situated in a particular 
town of Karachi Metropolitan city were purposely selected 
based on their easy access to “Shisha Pubs”. After seeking 
ethical approval, study protocols were described to the 
schools’ administrations and a written signed permission was 
obtained prior to data collection. Consent letters were sent to 
students and their parents, where required, through 
respective school administrations and collected on the day of 
data collection. 

 I 
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 A structured and validated self-administered questionnaire 
adapted from another study 16 was used to collect base line 
data as well as data related to water-pipe smoking knowledge,  
attitude practices among water-pipe smoking group. This 
study tool included inquiry about the water-pipe smoking 
(yes/no), on the basis of which, subjects were divided into 
two groups. Water-pipe smokers who smoked daily or 
occasionally were included in Group A; whereas, Group B 
included those who never smoked at any time in their lives. 
Subjects in both groups having any kind of dental prosthesis 
were excluded from the study. Also those individuals who 
were under any antibiotic coverage and had any kind of 
physical / mental disability jeopardizing manual dexterity 
were excluded from the study. Non-consenting individuals 
were also excluded from the study. Subjects who claimed to 

be regular smokers were requested to further answer the 
questions related to starting age, awareness, duration, 
frequency, length and factors leading to water-pipe smoking. 
 Dental examination was then conducted by single trained 
and calibrated examiner on mobile dental units under day 
time sun-light, wearing personal protective equipment and 
using sterilized mouth mirror and periodontal probe. The 
Indices used to assess the oral hygiene and periodontal status 
were Plaque Index (PI), Loe and Silness Gingival Index 
(GI), as previously been used by our department, 17 
Modified Papillary Bleeding Index (MPBI) and Clinical 
Attachment Loss (CAL).18 During the dental examination, 
papillary bleeding was initially recorded on the buccal 
surface of four index teeth (16, 26, 36 and 46). Plaque and 
gingival index were then inspected on the four surfaces 

Table 1. Distribution of Characteristics of study variable. 

Water-Pipe Smokers ([n=154]) Non- Smokers ([n=166]) Variables 

No. / Mean ([SD]) Percentage (%) No. / Mean ([SD]) Percentage (%) 

Age (years) 16.98 ([1.02]) -- 16.88 ([1.61]) -- 

Gender 

Males 134 87.0 117  70.5 

Females 20 13.0 49  29.5 

Plaque Index 

Normal 26 16.9 24  14.5 

Mild  103 66.9 109  65.6 

Moderate 19 12.3 32  19.3 

Severe 6 3.9 1  .6 

Papillary Bleeding Index 

Normal 71 46.1 64  38.5 

Mild  73 47.4 97  58.5 

Moderate 6 3.9 5  3.0 

Severe 04 2.6 0  0 

Gingival Index 

Normal 67 43.5 70  42.2 

Mild 75  48.7 83  50 

Moderate 9  5.8 12  7.2 

Severe 3  2.0 1  0.6 

Clinical Attachment Loss Index 

Normal 111  72.1 146  88.0 

Mild  41  26.6 16  9.6 

Moderate 2  1.3 4  2.4 

Severe 0  0 0  0 
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(buccal, lingual, mesial, and distal) of the six index teeth (16, 
12, 24, 36, 32 and 44). Probing on each index teeth was 
started from the distal side of the buccal surface towards the 
mesial side and then likewise on the lingual surface from its 
mesial side to distal, hence for each index tooth four 
readings were recorded and the mean was calculated. During 
probing procedure probe was placed in gingival sulcus and 
the maximum recording was noted for each surface of the 
respected index tooth. Same protocol was followed to 
measure CAL on six index teeth. Lastly, scores were given 
for each of the four conditions (plaque, gingival inflammation, 
bleeding and CAL) as 0= normal/ healthy, 1= mild,  
2= moderate and 3= severe. Intra-Examiner reliability for all 
four indices was accomplished on 10% of the total sample 
count selected from same schools that were not included in 
the study data. Kappa statistics was used to achieve > 80% of 
Intra-Examiner reliability for all four Indices. 

 Data was entered and analyzed using Stata 11.0. 
Descriptive statistics was used to determine mean age of 
smokers and nonsmokers and frequency and percentages 
were calculated to assess gender differences in both groups. 
Frequency and percentages were also calculated to assess 
different categories of oral conditions (assessed through 

plaque, gingival, bleeding and CAL Indices) in both the 
groups and for questionnaire responses among smokers only. 
Chi-square Test was applied to assess any relationship 
between categories of oral indices and the two study groups 
with < 5% level of significance. 

RESULTS 
 During base-line data collection a total of 320 subjects 
were recruited from three selected schools out of which, 154 
were included in Group A as water-pipe smokers and 166 in 
Group B as non-smokers. With a mean age of 16 years, most 
of these subjects were males in both the groups (Group A= 
87%; Group-B= 70%) as compared to females (Table 1). 
Table 1 also shows distribution of oral indices categories in 
both groups where an overall observation is “mild” level of 
oral health and less of “moderate” and “severe” level among 
both the groups. Table 2 reveals water-pipe smoking related 
responses self-reported by subjects of Group A (n= 154), that 
is, only water-pipe smokers. It is worth noticing here that 
100% of these smokers were well aware of health consequences 
of shisha smoking. 

 Chi-2 Test results are shown in Table 3 where no 
significant relationship is observed between oral health 

Table 2. Percentages of responses self-reported by the respondents (n = 154). 

Questions Responses  %  

Yes  100 Are you aware of Shisha (Water-pipe) smoking? 

No 0 

< 12 years  26 At what age did you start Smoking Shisha/Water-pipe? 

> 12 years 74 

Daily 7.8 

On Weekends  27.9 

How often do you currently smoke Shisha/water-pipe? 

Occasionally (only on gathering) 64.3 

< 15 minutes 19.4 

15-30 minutes 35.3 

>30 minutes 28.5 

Duration that you keep on shisha smoking in one sitting? 

≥ 1 hour 16.8 

Yes  90.9 Do you usually share your Shisha/water-pipe with others? 

No 9.1 

Stress 3.2 

Boredom 16.8 

Peer pressure 21.4 

Pleasure seeking 42.8 

What were the factors which lead you to start smoking Shisha (water-pipe) 

Others 15.8 
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indices (PI, PBI and GI) and the study groups except in case 
of CAL. 

DISCUSSION 

 It is worth discussing initially the descriptive results of 
self-reported responses from water pipe smokers. It must be 
escalated that despite of 100% awareness regarding health 
consequences of shisha smoking, smokers continued this 
practice majorly for pleasure seeking purpose and as a 
popular activity amongst friends and other gatherings. 
Sharing it with their friends and majority of them keeping it 
for 15-30 minutes suggest that this age group particularly 
take out time from their academic hours in haste to seek 
comfort off pressure. As compared to cigarette smoking it is 
readily acceptable and has become part of social gatherings. 
Young adult’s water pipe smoking is the leading preventable 
cause of future morbidity and mortality. Programs should be 
organized by government and Nongovernmental organizations 
to increase the awareness of smoking hazards especially 
among young students. Another strategy by government 
could be the banning of water pipe smoking restaurants, its 
advertising and raising taxes on all tobacco products. Health 
professionals can also play a role in advising not only against 
cigarette smoking but also strongly against water pipe 
smoking. 

 This study observed no significant difference in PI, GI 
and MPBI between the two study groups. One the other 
hand, it affirms the strength of association between water-
pipe smoking and human tissue destruction20 as evident 

clinically by significant periodontal tissue attachment loss 
(CAL) like in other similar recent studies.21, 22 

 It is important to understand the historical context of 
periodontal diseases that more than 70% of the adult 
population suffers from one or the other level of periodontal 
disease23 with greater prevalence in developing than higher 
income areas.24 It was universally known that periodontal 
diseases progress at continuous stride throughout life unless 
treated well; the phenomenon known as “linear progression 
theory”. Based on this phenomenon probably was the 
introduction of several periodontal disease related indices 
that record scores based on worsening of periodontal 
condition from plaque to significant bone loss and tooth 
mobility.25 Modern experimental models de-accentuated this 
particular theory and suggested intermittent short bursts of 
destructive activity lead by longer periods of remission, 
known as “burst theory” of periodontal disease. However, 
recently it has been extrapolated that both these theories 
were nothing but mere artifacts as a result of “low-level” 
evidence, and therefore, not the actual natural history of this 
disease.26 Consequently, these theories disagree with the 
concept of periodontal disease as a result of “multi-factorial 
causes of disease”, where involvement of local environment 
and host susceptibility are no exception. This may be the 
reason that despite of low plaque level and gingivitis, CAL 
was still found statically significant attributable to water-
pipe tobacco smoking. On the contrary, due to low sample 
size it may be one of our limitations. 

Table 3. Relationship between water-pipe smoking status and clinical oral parameters. 

Oral Indices  Water-Pipe Smokers (n=154) % Non-Smokers (n=166) % Pearson’s Chi-2 
(P-VALUE)  

Plaque Index  

Normal 16.9 14.5 

Mild  66.9 65.6 

Moderate 16.2 19.9 

.90 (.636) 

Papillary Bleeding Index 

Normal 46.1 38.5 

Mild  47.4 58.5 

Moderate 6.5 3.0 

4.97 (.083) 

Gingival Index 

Normal 43.5 42.2 

Mild  48.7 50 

Moderate 7.8 7.8 

.06 (.970) 

Clinical Attachment Loss Index 

Normal 72.1 88.0 

Mild  27.9 12.0 

12.73 ( .000)a 
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 Clinical laboratory investigation 27 conducted among 
smokers show that the use of tobacco impacts oral and  
systemic health through revascularization impairment and 
production of pro inflammatory cytokines, such as 
interleukin (IL)-1, IL-6, IL-8, tumor necrosis factor-α (TNF-
∞), as well as transforming growth factor-β (TGF-β), thereby 
increasing bone resorption and tissue destruction. Similarly, 
water-pipe smoke which is said to release 4-73 fold 
increased toxic metabolites in air than cigarettes smoke 
alone28 is understood to be producing more destructive 
inflammatory markers and cytokines in blood. A review 
examining the relationship between tobacco smoking and 
peri-implantitis concordantly suggested that smoking causes 
marginal bone loss and thus increasing the risk of implant 
failure among them.29 At the same time, it is also studied that 
these chemokines may exert negative effects on protective 
elements of immune system with reduced production of 
antioxidants, neutrophils and prostaglandins also resulting in 
activation of tissue destructive enzymes.30 Although, by 
itself these cytokines and markers may not be the only 
“sufficient cause” for CAL of periodontal tissues, but 
inconsistent results observed between water-pipe smoking 
and other gingival indicators (PI, MBPI and GI) in this study 
suggest that despite of having reduced plaque and even 
without sufficient inflammatory response bone tissue 
destruction may take place resulting in CAL. This may be 
partially understood by examining the situations where dry 
socket is commonly observed among smokers through 
increased fibrinolytic activity thereby reducing alveolar 
blood supply after tooth extraction.31, 32 These inconsistent 
and paradoxical results observed among water-pipe smokers 
in terms of CAL and other gingival indicators (PI, MBPI and 
GI) is in correspondence with what is already suggested by 
Mishra and Mishra33 and Mubeen et al. 34 A recent study, on 
the other hand, observed a comparatively increased 
prevalence of gingival bleeding and inflammation among 
smokers (both cigarette and water pipe) than periodontal 
recession and pockets among the same study group 
suggesting that tobacco may include the very first signs of 
gingival inflammation as well.35 However, this result may 
not be reliable enough as the authors admit that the study 
participants were not sufficiently educated to follow good 
oral hygiene practices which may be the reason that gingival 
inflammation and bleeding was more prevalent among them. 

CONCLUSION 

 Even though occasionally pulled, water-pipe smoking 
and its relationship with periodontal CAL is found highly 
significant and calls for an alarming situation suggesting that 
similar tissue destruction may be manifested in other parts of 
the human system. However, due to lack of studies pertinent 
to effects of water-pipe smoking on health it is suggested 
that more scientific researches where temporality may be 
established be conducted and so as to be conclusive that this 
relationship may not be due to chance. Besides, it is 
recommended that public health professionals must take part 
in spreading awareness regarding harmful effects of water-
pipe smoking even more than what may be caused by 
cigarette smoking alone. Furthermore, it is highly 

recommended that specific efforts be made for advocacy 
involving government regulatory bodies to take concrete 
steps against smoking at restaurants and cafes and close such 
cafes, especially those in the vicinity of educational 
institutes. 
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