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Abstract

Tobacco smoking, which is a traditional habit is a major health risk worldwide. However waterpipe (Narghile)
smoking is an emerging smoking type, specifically among Erbil/ Irag. In the recent years, smoking of Shisha
(Narghile) has spread amongst adolescents and young adults in Erbil city. The aims of this study are to examine the
prevalence of shisha pipe smoking in Erbil city and to determine the microbial pathogen contaminants present in
these Shisha pipes. In this study, we performed a qualitative and quantitative analysis of the microbial contamination
of (90) Shisha hose samples in Erbil. Eighteen samples were selected from each cafe and swabs were cultured and
identified. Results showed that most Narghile users 82.2 % were male and half of them (50%) were in the age group
of 20-30 years followed by the age group of 30-40 years. Data showed that 54% of the samples were contaminated,
from them most microbial pathogens were G+ve bacteria. Staphylococcus albus and Staphylococcus aureus were
among the most isolated pathogens, however E. coli was the most common G-ve bacteria in this study. On the other
hand the number of fungi and yeasts identified in this study were 7 isolates, among them Monilia, Paecillomycet spp
and Aspergillus niger were most common isolates. In conclusion, data produced from this study showed that
Narghile users are exposed to many infectious microbial agents, because many users are unaware of the associated
microbial contaminations and smoke narghile as a safe alternative to cigarette smoking. More research, should focus
on strategies on how to avoid shisha smoking as the impact of its use is expected to affect the health and life of
many people in our local community.
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Introduction

Tobacco smoking is a major health risk and traditional habit in the most area of the world. However,
waterpipe (Narghile) smoking is an emerging smoking type, specifically in Erbil/ Irag. There are several
different names used in press for Narghile smoking such as waterpipes, shisha and more recent used
devices called hookahs or argeela [1]. This type of smoking has been used in some parts of the world for
more than 400 years. Waterpipe smoking notably increased among youth in recent years [2]. One of the
reason behind the increased Narghile smoking is may be lack of knowledge on the side effects or negative
effects of them contributed to the increase in use, another reason may be the attractive flavours used in the
production of these type of tobacco [3 and 4].

As the internal part of shisha pipes provide an optimum warm condition for microbial growth, this may
contribute to cause infections leading to respiratory infectious disease. There are a number of pathogens
cause contamination of different parts of shisha pipes, among these bacteria
Staphylococci, Streptococcus spp, Neisseria spp and E. coli [5]. The Shisha pipes normally shared by
many people one after the other which may lead to spread of infection from one person to another.
Narghile smoking has deleterious effects on the oral cavity, teeth, respiratory system and cardiovascular
system. Long-term water pipe smokers have higher incidences of chronic obstructive pulmonary disease
and periodontal diseases [6].

The aims of this study are to determine the microbial pathogenic contaminants present in Shisha
pipes in several cafes in Erbil city/ Irag and finding the main relevant information on some factors related
to shisha users.

Material and Methods
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The study design was a cross-sectional study and was conducted during August to December 2017.
A sample size was calculated by Epilnfo. A sample of 90 waterpipes was chosen from an estimated total
of 2,000 waterpipes, based on = 6 precision with an estimated contamination rate of 89% and a 95%
confidence interval. Erbil city was divided into five geographical zones (central, south, north, west and
east). In each zone, the cafes were enlisted and one cafe was randomly selected. Eighteen waterpipes in
each selected cafe were selected and tested.

The end part of the Shisha pipe about several centimetres from the body was used for swabs. This
project was approved at the first site by the Scientific and Research Ethics Committee at College of
Health Sciences/ Hawler Medical University. All swabs then were inoculated on blood agar and
MacConkey agar for gram positive and gram negative bacteria, respectively. Saburate agar media was
used for fungi isolation. Then plates for bacterial growth were incubated at 37" C for 24-48 h and Saburate
agar plates incubated at 25~ C for 2-5 days. After incubation bacterial colonies were selected according to
variation in morphological characteristics (size, shape, colour, and margins). The selected bacterial
colonies were transferred into fresh nutrient agar media to insure purity of isolates. The isolates were then
identified using VITEK2 automated system according to the manufactures instructions. The fungal
isolates were then transferred to sterilize plates for purification and identification depending on methods
used by other researchers [7], grown fungi were mounted on a slide. Lactophenol-cotton blue was used to
stain and detect fungal structures, covered with a cover slip. The slides were then examined for
identification on the basis of their colony morphology and spore characteristics under microscope [8].
This project was approved at the first site by the Scientific and Research Ethics Committee at College of
Health Sciences/ Hawler Medical University.

Results:

In the present study, most of shisha users were found to be male 74 (82.2%) and 16 (17.8%) female as shown in
figure (1) and according to the age group half of shisha users 45 (50%) were in the age group of 20-30 and 24
(26.6%) were in the age group of 30-40 and 21 (23.4%) were in the age group of 40-50 as shown in figure (2).

90.00%

80.00%

70.00%

60.00%

50.00% 82.20%

40.00%

30.00%

20.00% 17.80%
10.00%

0.00%
Male Female

Figure (1) Bar chart representing the percentage of shisha smokers according to sex
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Figure (2) Bar chart representing the percentages of shisha smokers according to their age grpups.

Regarding marital status, most shisha smokers in this study were found to be single 66 (73%) and only 24
(27%) were married as shown in figure (3)
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Figure (3) Bar chart representing the percentage of shisha smokers according to their marital status.

The demographics of those shisha smokers show that according to education levels 33 (37%) shisha
smokers in low education levels (had only primary school completed) and 57 (63%) were with higher
educations and have upper secondary levels and above.
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Figure (4) Bar chart representing of the percentage of shisha smokers according to education levels.

The results of the present study indicated that from a total of 90 samples 49 (54%) swab samples were

contaminated and 41 (46%) were not contaminated (Table 1).

Table (1) Numbers and percentages of contaminated and non-contaminated swab samples

Swab Sample Number %
Contaminated swab samples 49 54
Non contamination swab samples 41 46
Total 90 100

Our data showed that from 56 microbial pathogens isolated from 49 contaminated swabs, 32 (57%)
were gram-positive bacteria and 17(30%) were gram-negative with 7 (13%) fungi and yeasts isolates as
shown in Table (2). Total of 49 microbial isolates belonging to 10 different species were identified as
waterpipe contaminants. 32 isolates 57% of the total isolates are comprised of 3 different species of
Gram-posative bacteria, while 17 isolates 30% of the total isolates are comprised of 5 different species
Gram-negative bacteria.
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Table (2) Numbers and percentages of isolates according to types of microorganisms

Microorganisms Number %
Gram positive bacteria 32 57
Gram negative bacteria 17 30
Fungi and yeasts 7 13
Total 56 100

From those gram-positive bacteria isolates, 18 (56.3%) were identified as Staphylococcus albus, 13
(40.6) were Staphylococcus aureus and 1(3.1%) were Kocuria variance. While most of the gram-negative
isolates were E. coli 13 (76.5). Other gram-negative bacteria were identified such as Pastuerella canis
and Sphingomonas paucimobilis which were 1 (5.9) and Pseudomonas aeruginosa were 2 (11.7). Other
microbes were found such as fungi and yeasts, which were 7 isolates, and 2 (28.6) yeast each of Monilia
and Paecillomycet spp were 1 (14.3) while Aspergillus niger was 3 (42.8) as shown in Table (3). The
most frequently isolated organisms were Staphylococcus albus (18 isolates) followed by Staphylococcus
aureus and E. coli (13 isolates each).

Table (3) Numbers and percentages of types of microorganisms

Gram+ve Number | Gram-ve Number (%) Fungi and yeasts Number (%)
(%)
Staphylococcus 18 (56.3) E. coli 13 (76.5) Yeast 2 (28.6)
albus
Staphylococcus 13 (40.6) Pastuerella canis 1(5.9) Monilia 1(14.3)
aureus
Kocuria variance 13.1) Sphingomonas 1(5.9) Paecillomycet spp. 1(14.3)
paucimobilis
Pseudomonas 2 (11.7) Aspergillus niger 3 (42.8)
aeruginosa
32 (100) 17 (100) 7 (100)
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Discussion

Although Narghile smoking is a very old habit among people in Middle East, it has only recently
become a popular behaviour among Kurdish youth in Erbil city. The present study found some negative
health consequences of the Narghile smoking. Several disease related to this habit have been reported,
Pulmonary aspergillosis in a leukemia patient was reported as a result of smoking contaminated tobacco
and marijuana in a water pipe [9]. Transmission of tuberculosis was also seen in some people sharing a
marijuana water pipe [10]. Data from some new researches showed that smoking Narghile is a fast
growing habit among young people, in particular university students [11]. Our data showed that 50% of
the shisha users were in the age group of 20-30 years, close to result data performed in Bahrain on male
secondary school student shows that the ratio of the first year student smoking was 26.6% and second
year was 25.5% and third year student was 25.4% [12].

The data produced from this study showed that most 82.20 % of the users were male, different from
results of a study among Israeli Arab high school students shows that from 326 adolescents 55.0% were
boys and 17.4% were girls [13]. Search shows that every 4 male students of (KSU) and the major factor is
the friends that convince for smoking [14]. In Cambodia, the prevalence of tobacco pipe use among ethnic
minorities living on the Lao-Cambodia border exceeded 30% in men and 48% in women [15]. More
researches on gender difference in shisha users, in Syria it was evaluated that 62.6% male and 29.8%
female university students were regular smokers of Shisha [16]. Studies in three colleges of Saudi Arabia
indicate that prevalence of shisha users was 12.6% [17]. Another study in Beirut evaluated that 60%
adolescents of age 13-20 years had smoked shisha [18]. In Lebanon the youth tobacco user in 2005 was
13-15 years old [19]. While in a university in Malaysia the prevalence of Shisha smokers was 20% [20].
Another result in San Diego university shows that the prevalence of shisha smoking to be 24.5% [21].
The introduction of mass communication ways and the lack of regulatory/policy specific to this smoking
habit played an important role in spreading of shisha smoking among people [15 and 22].

Our data showed that 57% of the contaminated pathogens were G+ve bacteria and 30% were among
G-ve bacteria. From G+ve bacteria, Staphylococcus albus and Staphylococcus aureus were dominant.
Among G-ve pathogens, E. coli were the most isolated one. Similarly, other studies showed that of 285
samples from different parts of the waterpipes, 236 (82.8%) showed positive cultures, Coagulase-negative
staphylococci (32.9%), Streptococcus spp (26.9%), Neisseria spp (13.7%) and Escherichia coli (9.4%)
were the most frequent contaminants [5]. Other bacterial species were isolated from other studies, such as
Bacillus, Micrococcus, Corynebacterium,  Streptococcus  pneumonia, Neisseria  meningitides,
Haemophilus influenza [3 and 23]. Sharing and use of waterpipes may be transmit bacterial and viral
pathogens through droplet, airborne, fomite and fecal-oral routes of transmission [10]. Fungal growth was
also noted in this study 13% were fungi and yeasts such as Monilia, Paecillomycet spp., and Aspergillus
niger, others were found different species of fungi includes Aspergillus fumigatus, Penicillium marneffei,
Fusarium proliferatum [10]. The high prevalence of sharing behaviors among waterpipe smokers in rural
Southeast Asia raises the possibility that this behavior provides important and unmeasured social network
pathways for the transmission of infectious agents. Educators and health care professionals should serve
as good role models and be active in the process of appropriate legislative efforts to limit the use of shisha
[24].

In conclusion, our showed that Narghile users are exposed to many infectious microbial agents,
because many users are unaware of the associated microbial contaminations and smoke narghile as a safe
alternative to cigarette smoking. Similar work can be applied on different geographical areas. The health
care professionals should use active mechanisms to educate our community about the danger of sharing
shisha among them and they should be meticulously cleaned to prevent transmission of disease. The
media should be used to convey the message that smoking shisha is at least as dangerous as smoking
cigarettes. As it is not acceptable to sell alcoholic beverages and cigarettes to minors, providing
opportunities for minors to smoke shisha should also be outlawed. Parents should also be involve in
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explaining the harmful consequences of smoking a shisha on their children. Furthermore, more research,
as well as Public health authorities should focus on strategies how to make our community refrain from
shisha smoking as the impact of its use is expected to affect the health and life of many.
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