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A B S T R A C T   

Smoking tobacco through a water pipe, also referred to as Shisha, is prevalent in Middle Eastern countries but has 
gained popularity worldwide, especially among youth. The increasing global trend of shisha use is mainly led by 
misleading information about it being safe. The shisha smoke has potentially harmful chemicals, including 
several human carcinogens and other toxic products. There are recognised adverse effects on passive smokers 
exposed to second-hand smoke. It is a potential risk factor for several cancers and risks pregnant women and the 
foetus. A session of shisha smoking for 40 minutes is equivalent to smoking 100 or more cigarettes. There should 
be awareness about Shisha’s harmful effects to reduce the risk to health through a coordinated global effort.   

1. Introduction to shisha 

What is Shisha: It is also known as Hukka, Narghile, Arguileh, Goza, 
Hubble-Bubble, and is commonly referred to as waterpipe smoking in 
the western world, is a traditional way to smoke tobacco among some 
population groups, mainly in Arab countries.1,2 

Shisha, referred to as Hukka in the Indian sub-continent, was 
invented by an Indian physician during Mogul emperor Akbar’s rule as a 
less harmful means of smoking tobacco.3 The shisha smoking apparatus 
(Fig. 1) has a head in which tobacco and hot coal are kept; this is con-
nected through a hard tube called the body to the bowl where water is 
placed; the bowl also has a hose connection mouthpiece at the end. The 
smoke generated from the head moves down to the water bowl, and 
filtered smoke escapes to the mouthpiece through the hose (Fig. 1). 
Mixtures of tobacco and non-tobacco products, which are flavoured 
(mint and fruit flavours), are added to the head to enhance the experi-
ence of smoking.2 Non-tobacco brands of shisha are also available. The 
misleading commercialization of the shisha brands claiming low nico-
tine (0.5%) and 0% tar has led to the popularity of this smoking habit 
being a safe alternative to cigarette smoking.4,5 The present review fo-
cuses on the risk posed by smoking shisha with and without tobacco on 
health, the composition of shisha smoke, risk of cancer, and strategies 
for prevention of shisha habit. 

2. What does the smoke of shisha consist of? 

Waterpipe smoking usually lasts from 20 to 80 minutes with 50–200 
puffs per session, and the smoke inhaled is 530 ml of mean value per 
puff, considerably more volume of smoke than in cigarette smoking. It is 
stated that per session of waterpipe smoking is equal to smoking more 
than 100 cigarettes.6 Most of the smoke from tobacco and coal products 
is made up of nicotine, carbon monoxide, tobacco-specific nitrosamines, 
polyaromatic hydrocarbons, volatile aldehydes, and traces of heavy 
metals like arsenic and chromium lead.7 Tobacco smoke generated from 
Shisha has over 4800 different chemicals, 69 of which are human car-
cinogens and tumour promoters.7 

Shisha smoking is an emerging health risk behaviour, especially 
amongst the youth and the use of shisha is habit-forming.6 The use of 
Shisha with tobacco products leads to particulate matter, nicotine, car-
bon monoxide, and nitrogen oxide. The presence of nicotine in smoke is 
the primary cause of dependence on tobacco-related products. The 
nicotine enters the bloodstream to reach the receptors in the brain to 
release dopamine, which makes the individual feel good and is the main 
reason for tobacco addiction.4,7,8 

The instant coal most popularly used in Shisha to burn tobacco is 
produced from the coconut husk. It is known to produce carbon mon-
oxide, tar, and other harmful gases like polycyclic aromatic hydrocar-
bons (PHA) and volatile aldehydes (V.A.) irrespective of the presence of 
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tobacco in it. The smoke produced poses a high risk to the health of the 
smoker and non-smokers in and around the zone of shisha use, as a 
second-hand smoker.1,6,7 

3. Global epidemiology of shisha use 

The Shisha is known the world over by different names in East 
Mediterranean countries it is known as “narghile” and even in Turkey 
and Syria, “shisha” and “Goza” in some North African countries and 
Egypt, and in India, it is called as “hookah".9 Shisha is mainly popular in 
Middle Eastern states and European countries but now has gained equal 
popularity worldwide, especially amongst the youth. Several surveys 
confirm that shisha smoking has replaced cigarette smoking as the 
widely used form of tobacco in the middle east.2,10–13 Shisha smoking in 
the Arabian countries (United Arab Emirates, Kuwait, Bahrain, Oman, 
Qatar, and Yemen) showed a prevalence of 9%–15% among 
13–15-year-old schoolchildren in several countries in the Arabian 
Peninsula.10 Studies indicate an increasing trend in the use of shisha in 
the rest of the world.13 A survey conducted amongst 100,000 students at 
152 colleges in the U.S. revealed a prevalence of 8.4%.12 The Global 
Adult Tobacco Survey (GATS 2008–2012) conducted amongst 15 years 
and older individuals shows an increasing trend of shisha smoking 
worldwide.13 The countries showing high prevalence were Lithuania, 
Cyprus, Denmark, Czech Republic, and Austria, while Uruguay shows 
the least prevalence. In the U.S., the Tobacco Products and Risk Per-
ceptions Surveys of 2014 and 2015 found a prevalence of 15.8% of ever 
waterpipe smoking among adults.14 

The main reasons attributed to the increasing prevalence of shisha 
smoking are the use of flavoured tobacco (Maasel), the emerging café 
culture with an increase in the use of internet cafés, social media hype, 
and the lack of proper regulatory approaches from the policymakers of 
various countries.2 

4. What are the health effects of shisha smoking? 

Shisha smoking has become a common practice in social gatherings. 

Fig. 1. Functioning of shisha.  

Table 1 
Summary data from case-control studies showing the association of shisha smoking with different types of cancer.  

Study & year Study 
Location & 
Duration 

Cancer Site Number of cases studied OR (95% CI) Adjusted Co-variables Outcome 

Nasrollahzadeh 
et al. (2008)19 

Iran 
December 
2003 to June 
2007 

Oesophageal Out of 300, 20 Shisha 
smokers with Epithelial 
Squamous Cell Carcinoma 
cases and out of 571 controls, 
23 matched controls 

OR, CI: 
1.85 
(0.95–3.58) 

Education and ethnicity Shisha smoking shows 
association and higher risk 
of oesophageal cancer 

Feng et al. 
(2009)20 

North 
Africa 
2002 January 
to 2005 
March 

Nasopharyngeal 636 cases and 615 controls OR, CI:0.49, 
(0.20–1.23) 

Associated dietary factors, age, 
and SES 

There was no association of 
shisha smoking with 
nasopharyngeal cancer 

Malik et al. 
(2010)21 

India, 
Kashmir 
May 2006 to 
August 2008 

Oesophageal Cases with E.C. (135) and 
healthy controls (195) 

OR, CI:21.4 
(11.6–39.5) 

Age and gender There was significantly higer 
risk of oesophageal cancer 
with shisha smoking. 

Dar et al. 
(2012)22 

India, 
Kashmir 
2008 
September to 
2012 January 

Oesophageal Cases 420 and matched 
controls 699 

OR, CI:1.85 
(1.41–2.44) 

Age, education, religion, 
ethnicity, residence, cumulative 
use of cigarette, hookah and nass, 
and ever use of bidi, gutka, 
cannabis and alcohol, daily 
consumption of fruit and fresh 
vegetable 

There was higher risk of 
oesohageal cancer with 
increased frequency, 
duration and cumulative use 
of shisha smoking 

Khlifi et al. 
(2013)23 

North 
Africa, 
January 2007 
and 
December 
2009 

Head and neck 
(laryngeal, 
nasopharyngeal, 
pharyngeal, 
oral) 

Cases 169 (laryngeal, 
nasopharyngeal, 
pharyngeal, 
oral) cancer and controls 351 

OR, CI: 2.73 
(1.65–4.41) 

Adjusted for smoking, alcohol and 
tap water drinking, neffa and 
nearby environment 

Increased amount of 
carcinogens like blood 
chromium and nickel was 
associated with shisha 
smoking 

Quadri et al. 
(2015)24 

Saudi 
Arabia, year 
2014 

Oral cancer Cases 48 of oral cancer and 
Controls 96 

OR, CI:4.20 
(1.32–13.3) 

Adjusted for Khat, Shamma, 
Cigarette 

Shisha smoking was 
associated with a 
statistically significant risk 
for oral cancer 

*WPS - Waterpipe smoking; OR - odds ratio; CI - confidence interval. 
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Generally shared in a group of 4–5 individuals, there are similar smoking 
trends amongst males and females.10,15 The harmful health effects of 
shisha smoking are mainly due to the presence of carbon monoxide, 
polycyclic aromatic hydrocarbons, volatile aldehydes (formaldehyde, 
acetaldehyde, acrolein, propionaldehyde, and methacrolein), nitric 
oxide (NO), nicotine, phenolic compounds, tar, ammonia, heavy metal 
and particulate matter in the smoke generated.7 The carbon monoxide in 
the smoke competes with oxygen in the blood to form carbox-
yhemoglobin, leading to cell hypoxia and impaired cell respiration. The 
nicotine in smoke has been shown to have acute and chronic cardio-
vascular effects and increased heart rate.4 The PHAs, VA, heavy metals, 
and tar are known to cause carcinogenesis by mutation of the p53 
tumour suppressor gene. Carbon monoxide, tar, NO, and other partic-
ulate material cause lung pathologies by decreasing forced vital capacity 
and impairing other lung functions. Shisha smokers have shown 
increased oxidative stress leading to cardiovascular changes and carci-
nogenesis.4,7 Sharing of the shisha’s mouthpiece poses a high risk of 
transmission of communicable diseases, including hepatitis A and 
tuberculosis.10,15 

Human Cancer: The amount of aldehyde compounds, carbon 
monoxide, and tar found in one shisha smoking session is 4–30 times 
more than in a single session of cigarette smoking and are potentially 
known human carcinogens along with other toxic substances. Shisha 

smoking is known to cause oxidative stress, have a genotoxic effect, 
cause carbon monoxide poisoning, and the presence of heavy metals in 
smoke, causes carcinogenesis. There is evidence of shisha smoking being 
a risk factor for lung, oral, oesophageal, stomach, bladder, colorectal, 
and nasopharyngeal cancer.16–18 Table 1 lists the reported associations 
of shisha smoking with various cancer sites.17,19–24 

Mechanistic Data: In shisha smokers, p53 overexpression was 
described in oral squamous cell carcinoma and pre-malignant lesions of 
the oral cavity.25,26 Recent in-vitro experimental work describes genomic 
alterations, proteomic alterations, and differentially altered gene 
expression patterns in oral keratinocytes when chronically exposed to 
shisha extract (Table .2).27–29 Specific types of proteins secreted by the 
oral cells during oral carcinogenesis may serve as diagnostic biomarkers 
for early diagnosis of oral cancer amongst subjects chronically exposed 
to shisha smoking.30,31 

Respiratory effects: Shisha smoking for prolonged hours in a closed 
environment has led to acute carbon monoxide (C⋅O.) poisoning.32 The 
authors recommend that carboxyhemoglobin (COHb) levels of the blood 
should be analysed at acute admissions with a shisha smoking history, 
presenting with nausea, vomiting, headache, and muscle lethargy. 
Studies indicated an association of shisha smoking with chronic 
obstructive pulmonary disorder (COPD), bronchitis, and nasal conges-
tion and were linked to a higher amount of blood chromium and 
nickel.18,23,32 

Cardiovascular disease and metabolic syndrome: Shisha smoking 
has been shown to increase the heart rate by 6–13 beats per minute, 
systolic blood pressure by 3–16 mm Hg, and diastolic blood pressure by 
2–14 mm Hg in young and healthy individuals post smoking session and 
reported more coronary artery disease than among non-smokers (odds 
ratio for association of waterpipe smoking and heart disease was 1.67). 
Shisha smokers are known to have an association with hyper-
triglyceridemia, hyperglycaemia, hypertension, and abnormal obesity, 
indicating an association with metabolic syndrome.33,34 

Periodontal disease: A study conducted by Javed et al. amongst 
various smokers (waterpipe, cigarette, and non-smokers) on periodontal 
health by assessing the plaque index, clinical attachment loss, probing 
depth ≥4 mm, marginal bone loss, and number of missing teeth showed 
statistically significant differences in all parameters between waterpipe 
smokers and non-smokers. There were no differences in the periodontal 
indices amongst the waterpipe and cigarette smokers. The authors 
concluded that waterpipe smoking poses a similar risk to periodontal 
health as cigarette smoking.35–37 

Effect on pregnancy and infertility: Smoking shisha during preg-
nancy is associated with low-birth-weight babies and increased pulmo-
nary problems for the new-born. There are reported harmful impacts of 
second-hand smoke on the mother and the foetus. Pregnant women 
should refrain from smoking shisha and exposure to second-hand smoke 
or passive smoke. Semen analysis studies confirm male infertility asso-
ciated with shisha smoking (OR 2.5 compared with never smokers).38 

Prevention of shisha use: The global trend of shisha smoking is 
increasing rapidly, especially among youth. The misleading information 
that shisha smoke is less harmful to humans because it passes through 
the water to get purified has led to increased acceptance. The Shisha 
smoking addiction is mainly due to the nicotine content in the tobacco, 
thus making the deaddiction or cessation process similar to smoking. 
The systematic review concluded that behavioural therapy and behav-
ioural therapy with buproprion proved to be effective than the usual 
care in the control group, however authors concluded that there is a lack 
of enough evidence and studies in waterpipe smoking cessation.39 

The systematic review emphasises effective measures for the pre-
vention and control of waterpipe smoking (WPS). It is broadly divided 
into three main domains: prevention of WPS; control of WPS; and in-
ternational and national level enactment and implementation of legis-
lative policies, which include school and college-based programmes to 
raise awareness about the harmful effects of WPS, decrease social 
acceptability; raise community awareness; and empower adolescents. 

Table 2 
Changes in the oral karitinocytes exposed to shisha extract (In-vitro studies).  

Author 
(year) 

In vitro testing Findings 

S.Patil 
et al. 
201927 

Oral keratinocytes chronically 
exposed to shisha and their 
multiomic analysis 

In cells treated with shisha 
extract, two hundred forty-seven 
genes expressed differently. 
Changes in the activate MAPK 1 
pathway and the interferon 
signaling pathway were 
demonstrated. RNA-Seq dataset 
noted allele-specific expression of 
mutant LIMA1. 

S.Patil 
et al. 
201928 

Examination of 
phosphoproteome of oral 
keratinocytes with chronic 
shisha exposure  

1 Increased cell scattering 
phenomenon in OKF6/TERT1 
cells.  

2 Initiation of protein translation 
with proteins associated with 
mTORC1 and EIF4F complexes.  

3 Downregulation of proteins 
involved in Type I interferon 
signaling.  

4 It highligths global 
perturbations to the molecular 
milieu of oral keratinocytes. 

S.Patil 
et al. 
201929 

Proteomic changes tested in Oral 
keratinocytes chronically 
exposed to Shisha  

1 To cellular transformation and 
immune response 
dysregulation.  

2 The results showed 5515 
protein on proteomic analysis 
of oral keratinocytes of 
chronically shisha treated cells.  

3 There was increased protein 
production involved with cell 
growth and reduced immune 
process. The interferon 
pathway was dysregulated 

S.Patil 
et al. 
201930 

Oral keratinocytes chronically 
exposed to shisha and their 
secretome analysis  

1 Shisha treated OKF6/TERT1- 
cells showed secretory 
potential of differentially 
secreted proteins.  

2 Expression of AKR1C2, HSPH1, 
and MMP9 was validated in 
western blotting of shisha 
treated cells.  

3 The secretome was in 
agreement with proteomic 
data.  
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Enforcement of new laws to control access, marketing, taxation, and 
utilisation of WPS. Involving health care professionals in the WPS con-
trol programme through training, encouraging researchers to develop 
WPS-control interventions, and generating evidence for policymakers.40 

The prevention of the Shisha smoking habit can be dealt with mul-
tiple approaches: 

Health Education Approach: There has to be sufficient awareness 
created through social marketing about shisha smoking’s harmful ef-
fects, as the shisha smoke despite filtering, bears carcinogens and other 
toxic products. The sensitization of youth has to be undertaken at every 
educational institution/university campus about the harmful effects of 
shisha smoking. 

Service Approach: Trained nurses and other health care pro-
fessionals assess and counsel each individual who has developed a 
dependence on Shisha, providing information about its harmful effects 
on general health and as a risk factor for cancer. 

Regulatory Approach: There has to be intense advocacy by public 
health associations to ban shisha smoking through regulatory ap-
proaches. The policymakers should be alerted about the increasing trend 
of shisha smoking and its health effects. There should be a ban on 
smoking shisha in public places as harmful effects on passive smokers 
are considerable. There should be more research promoted on poly to-
bacco use and the personal effects of Shisha. The shisha products should 
come with a strong health warning on them. 

World health organizations’ MPOWER measures for the tobacco-free 
initiative have led Middle Eastern countries to raise tobacco taxation on 
all tobacco products, including tobacco used for waterpipe smoking. 
This has a positive benefit on individuals’ health with less purchase 
capacity and monetary gains for the government with high taxation.41 

5. Conclusion 

The increasing global trend of shisha use is mainly driven by 
misleading information about it being safe. Shisha smoke has potentially 
harmful chemicals, including several human carcinogens and other toxic 
products that affect the oral and upper aero-digestive tract. There are 
adverse effects on passive smokers exposed to second-hand smoke. It is a 
potential carcinogen and endangers pregnant women and their unborn 
children. The European code against cancer asserts that WPS is unsafe.42 

There should be more awareness created about Shisha’s harmful effects 
to prevent the risk to health. 
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