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DETERIORATIONS OF PULMONARY FUNCTION,
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Abstract

Objectives: A water pipe (hookah) is a tobacco smoking tool which is thought to be more harmless than a cigarette, and there
are no adequate studies about its hazards to health. Water-pipe smoking is threatening health of the youth in the world today.
The objective of this study has been to investigate the carbon monoxide (CO) levels in breath, examine the changes in pulmonary
function tests (PFT) and to assess the change of the oxidative stress parameters in blood after smoking a water pipe. Material and
Methods: This study is a cross-sectional analytical study that has included 50 volunteers who smoke a water pipe and the control
group of 50 volunteers who smoke neither a cigarette nor a water pipe. Carbon monoxide levels were measured in the breath and
pulmonary function tests (PFTs) were performed before and after smoking a water pipe. Blood samples were taken from either
the volunteer control group or water-pipe smokers group after smoking a water pipe for the purpose of evaluation of the param-
eters of oxidative stress. Results: Carbon monoxide values were measured to be 8.08+7.4 ppm and 28.08+16.5 ppm before and
after smoking a water pipe, respectively. This increment was found statistically significant. There were also significant reductions
in PFTs after smoking a water pipe. Total oxidative status (TOS), total antioxidant status (TAS) and oxidative stress index (OSI)
were found prominently higher after smoking a water pipe for the group of water-pipe smokers than for the control group.
Conclusions: This study has shown that water-pipe smoking leads to deterioration in pulmonary function and increases oxidative
stress. To the best of our knowledge this study is the only one that has shown the effect of water-pipe smoking on oxidative stress.
More studies must be planned to show the side effects of water-pipe habit and protective policies should be planned especially for
young people in Europe. Int J Occup Med Environ Health 2017;30(5):731-742
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INTRODUCTION

A water pipe or hookah uses a different kind of tobacco,
which is available in most Balkan countries, the Middle
East and South Asia [1]. Popularity of smoking a water
pipe among European, Canadian, and American young
people has shown a dramatic rise over the past decade [2].
The growing popularity of the water pipe use among
the U.S. teens and adults is evidenced by media reports
and the recent rapid proliferation of the water pipe estab-
lishments (bars, cafes, or restaurants) in large cities and
near college campuses [3,4].

While a water pipe and hookah are the most common
words used among English speakers, other terms include
a narghile, goza, ghalyun, shisha, and hubble bubble [5].
Typical water pipes have the following components: a bowl
where the tobacco is placed and heated, usually with burn-
ing embers or charcoal, a vase or smoke chamber which
is partially filled with water, a pipe or stem connecting
the bowl to the vase by a tube that carries the smoke down
into the water, and a hose with a mouthpiece through
which the smoke is drawn from the vase (Figure 1). As
the smoker inhales, the tobacco smoke is sucked down
from the bowl and then bubbles up through the water into
the air of the smoke chamber and then through the hose
to the smoker. At the end of a smoking session, the dirty
water is thrown away and the water pipe vase is refilled
for the next user. Although each smoking session gener-
ally lasts about 45-60 min, it may also continue for several
hours [2,6].

There is a misconception about smoking a water pipe
that it is less harmful than cigarettes, and that’s why
smoking a water pipe is dramatically increasing espe-
cially among young people. While the adverse effects of
smoking a cigarette are widely described, there are just
a few investigations about a water pipe and its effects.
This study was designed to investigate the effects of
smoking a water pipe on pulmonary functions and oxida-
tive stress parameters.
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Fig. 1. Elements of a water pipe (hookah)

Oxidative stress is believed to have a key role in the de-
velopment of chronic diseases. Oxidative stress may de-
velop when the balance between reactive oxygen radicals
production and anti-oxidative defense mechanisms is im-
paired, which may result in cell injury, tissue damage and
eventually chronic disease.

MATERIAL AND METHODS

Study population

Three water-pipe cafes located in Ankara were visited.
Fifty water-pipe smokers aged 18-40 years old, enrolled
in the study and created the working group. At the same
time, there were also cigarette smokers among those peo-
ple. The control group consisted of 50 people of the same
age and sex, who had never smoked either a cigarette or
a water pipe. Demographic characteristics, attitudes and
smoking behaviors of the participants as well as their in-
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Table 1. Characteristics of groups taking part in a cross-sectional analytical study investigating changes in pulmonary functions

and oxidative stress parameters after smoking a water pipe

Study groups
. (N =100)
Variable - , p
water-pipe smokers control*
(N =50) (N =50)
Age [years] (M£SD) 26.72£5.2 27.46£5.3 0.48
Gender [n (%)] 0.83
male 33 (66) 32 (64)
female 17 (34) 18 (36)
Education [n (%)]
high school 5(10) 5(10)
university 11(22) 9 (18)
Cigarette smoking [n (%)]
smoker 24 (48) -
quitter 5(10) 7(14)
never smoked 21 (42) 43 (86)
Alcohol use [n (%)] 33 (66) 3(6) 0.00
Druguse [n (%)] 1(2) -

M - mean; SD - standard deviation.
* Not smoking cigarette nor water pipe.

formation and thoughts about a water pipe were all re-
corded in this survey.

This study was conducted in accordance with the amend-
ed Declaration of Helsinki. The Ethics committee ap-
proval was obtained for this cross-sectional analytical
study from “Non-drug Clinical Research Ethics Commit-
tee of Yildirim Beyazit University School of Medicine,
Ankara, Turkey” established under the decision No. 46
dated July 23, 2012, and a written informed consent was
obtained from all participants.

Characteristics of the water-pipe group vs. control group

A water-pipe group and a control group were formed to
include 100 people between the ages of 18 to 38.33 years
old (mean: 26.72+5.2 years old) out of 50 participants
of the water-pipe group were males and the remain-
ing 17 were females. In the control group, however, 32 out

of 50 were males and the remaining 18 were females
(mean age: 27.46+5.3 years old). Mean age and gender
were not significantly different between the 2 groups
(p = 048 vs. p = 0.83). In the water-pipe group,
while 26 of the participants were solely water-pipe smok-
ers, the remaining 24 were smoking cigarettes as well as
a water pipe. Thirty-three people from the water-pipe
group and 3 people from the control group were alcohol
addicts and one person from the water-pipe group was us-
ing drugs. The demographic characteristics and habits of
participants are summarized in the Table 1. Water-pipe
smoking duration, frequency and usage times of the smok-
ers were shown in the Table 2.

Measurement of breath carbon monoxide
All water-pipe smokers smoked a flavored water pipe
for an hour. Carbon monoxide levels were measured in
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Table 2. Smoking behaviors of water-pipe smokers taking
part in a cross-sectional analytical study investigating changes
in pulmonary functions and oxidative stress parameters

after smoking a water pipe

Respondents
Water-pipe smoking behavior (N'=50)
[n (%)]
Using duration
< lyear 9(18)
1-5 years 20 (40)
6-10 years 16 (32)
> 10 years 5(10)
Usage frequency
> once a week 6 (12)
once a week 12 (24)
> once a month 2(4)
once a month 16 (32)
> once a year 8 (16)
once a year 6 (12)
Smoking time
<1h 5(10)
1h 25 (50)
1-2h 19 (38)
>2h 1(2)

the breath both before and 5 min after smoking, using
a portable breath carbon monoxide measurement device
(Bedfont piCO Smokerlyser, Bedfont Scientific Ltd.,
Station Road, Harrietsham, Maidstone, Kent, UK).
The end-expiratory carbon monoxide (CO) was convert-
ed to carbon dioxide by catalytically active electrodes in
the device and CO level in breath was shown at the liquid
crystal (LCD) screen as ppm (parts per million).

In the case of the control group (healthy individuals)
breath carbon monoxide levels were also measured.

Spirometry

Pulmonary function tests of all participants were performed
both just before and 5 min after smoking a water pipe using
the portable spirometry device (MIR Spirolab III, Medi-
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cal International Research, Rome, Italy). The pulmonary
function tests (PFT) were conducted in accordance with
the standards of American Thoracic Society. The test was
explained to each participant in details and all participants
of the study rested during 15 min before testing and tests
were repeated 3 times and best results were chosen for ac-
curacy. Test values were analyzed and computed by the de-
vice then either recorded and printed for assessment.

The measured (actual) and percentage of predict-
ed (predicted %) values of forced expiratory volume
in 1's (FEV)), forced vital capacity (FVC), peak expira-
tory flow rate (PEF), FEV | divided by FVC (FEV /FVC),
forced expiratory flow in 25% and 75% of forced vital
capacity (FEF,; )
participant. The predicted values were calculated auto-

parameters were measured for each

matically according to age, sex and height.
Healthy individuals were also subject to pulmonary func-
tion tests at any time.

Evaluation of oxidative stress and antioxidant status

In order to evaluate the parameters of oxidative
stress, 3 ml of blood was taken from the control group
and the water-pipe smoking group 5 min after wa-
ter-pipe smoking. Blood samples were centrifuged
at 3600 rpm for 6 min in a biochemistry laboratory and ex-
tracted serum samples were stored at -80°C in a refrigera-
tor. Serum samples were used for the purpose of the oxida-
tive stress markers analysis. Total oxidative status (TOS),
total antioxidant status (TAS), paraoxonase (PON), salt-
stimulated paraoxonase (SPON), and arylesterase (ARE)
levels were analyzed using colorimetric methods by an
auto-analyzer (Hitachi Cobas c501, Roche Diagnostics,
Indianapolis, USA).

Oxidative stress index (0SI)

The oxidative stress index (OSI) is defined as the ratio of
the total oxidative status (TOS) to total antioxidant sta-
tus (TAS) levels and may be measured by means described
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in literature. Measurement of the total oxidant status
measurement was performed using the Erel method [7].
The agent was manufactured by Rel Assay (RelAssay,
Diagnosticskits, Mega Tip, Gaziantep, Turkey).
In this method, oxidants that are contained in the sample
oxidize the ferrous ion-o-dianisidine complex to ferric
ion, and glycerol molecules that are abundantly pres-
ent in the reaction medium enhance the oxidation reac-
tion. The ferric ion produces a complex colored with
xylenol orange in an acidic medium. The color intensity
is related to the number of oxidant molecules contained
in the sample. The assay was calibrated with hydro-
gen peroxide, and the results were expressed in terms
of the micro molar hydrogen peroxide equivalent per
liter (mmol H,0, equivalent/l).

os1 =108 (1)

TAS

where:
OSI - oxidative stress index,
TOS - total oxidative status in umol H,O, equivalent/],

TAS - total antioxidant status in mmol Trolox equivalent/I X 10.

Measurement of paraoxonase activity

The basal activity of paraoxonase was measured. Para-
oxon is a toxic organophosphate that is also known
as diethyl-p-nitrophenyl phosphate. The rate of para-
oxon hydrolysis was measured by monitoring the ab-
sorbance increase at 412 nm at 37°C. The amount of
p-nitrophenol generated was calculated by means of
the molar absorptivity coefficient at pH = 8, which
was 17.00013 M~'xcm™'. Paraoxonase activity was ex-
pressed in terms of U/l serum [8].

Measurement of arylesterase activity

Phenylacetate was used as a substrate for measuring
the arylesterase activity by monitoring its absorbance in-
crease at 270 nm at 37°C.

Enzymatic activity was calculated by means of the mo-
lar absorptivity coefficient of the produced phenol,
which was 1.310 M~'Xcm™. One unit of arylesterase ac-
tivity was defined in terms of 1 mol phenol generated/
min under the above conditions and expressed in terms
of kU/l serum [8].

Statistical analysis

The findings of the study were assessed for the pur-
pose of the statistical analysis using SPSS 20.0 (Statis-
tical Package for Social Science Statistics for Windows,
Version 20.0, IBM Corp., New York, USA). Descriptive
statistics were computed for each of the variables ana-
lyzed. Results are presented as the mean (M) + stan-
dard deviation (SD). In order to compare the different
groups stratified by age and sex, the independent samples
t-test and Chi® tests were used. One-way analysis of vari-
ance (ANOVA) and Kruskal-Wallis tests were used for
the purpose of the comparison of the independent sam-
ples from more than 2 groups. P value < 0.05 was consid-
ered significant.

RESULTS

Comparative analyses of CO levels,

pulmonary function tests and oxidative stress
parameters between the 2 groups

Before smoking a water pipe, levels of CO - in a cig-
arette plus water-pipe smokers: 12.46 ppm, exclu-
sively water-pipe smokers: 4.04 ppm, and the control
group: 1.54 ppm - were all significantly different from
one another. However, CO levels were found significantly
higher in a cigarette plus water-pipe smokers (33.42 ppm)
than exclusively water-pipe smokers (23.15 ppm) af-
ter smoking a water pipe but the mean level of the con-
trol group was as low as 1.54 ppm in terms of permis-
sible limits. Eventually, the average CO level increased
from 8.08 ppm to 28.08 ppm after smoking a water pipe,
which are all shown in the Figure 2.
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* 5 ppm was taken as cut-off value for CO level.

Fig. 2. Comparisons of carbon monoxide (CO) levels in groups
taking part in a cross-sectional analytical study investigating
changes in pulmonary functions and oxidative stress
parameters after smoking a water pipe

Before smoking a water pipe, FVC and FEV, values
of PFT were significantly lower in a cigarette plus wa-

ter-pipe smokers as compared to exclusively water-pipe
smokers and the control group. Forced expiratory volume
in 1 s to forced vital capacity ratio parameter was also sig-
nificantly lower in a cigarette plus water-pipe smokers as
compared to the control group (Table 3). After smoking
a water pipe, FVC and FEF, .,
lower in a cigarette plus water-pipe smokers as compared

values were significantly

to exclusively water-pipe smokers and the control group.
Meanwhile, FEV, and FEV /FVC parameters were also
significantly lower in a cigarette plus water-pipe smokers
as compared to the control group (Table 4). All water-pipe
smokers’ PFT parameters were evaluated after smoking
a water pipe and FVC, FEV , PEF and FEF,_ _,, param-
eters were found to have significantly decreased as com-
pared to their pre-smoking values (Table 5).

Parameters of oxidative stress in the blood after smok-
ing a water pipe, the average values of TOS and OSI
were compared with the control group values and results
indicated a significant increase (p < 0.00). Paraoxonase
and SPON are anti-oxidative parameters; after smoking

Table 3. Comparison of pulmonary function tests (PFT) parameters before smoking a water pipe in groups taking part
in a cross-sectional analytical study investigating changes in pulmonary functions and oxidative stress parameters after smoking a water pipe

Study groups
(N = 100)
PFT parameter before smoking a water pipe
only water-pipe cigarette plus control

smokers water-pipe smokers (N'=50)

(N =126) (N=124)
Forced vital capacity (FVC%) [1] (MSD) 99.77£9.6* 93.33£4.0* 100.629.1*
Forced expiratory volume in 1 s (FEV %) [1] (M£SD) 95.88+10.1% 89.50+4.6* 96.74£9.8*
Forced expiratory volume in 1 s to forced vital capacity ratio 85.654.3 84.26%5.1** 87.70%5.5**

(FEV /FVC) [1] (M£SD)

Peak expiratory flow rate (PEF%) [I] (M£SD) 95.23+20.6 94.79+14.6 90.2013.5
Forced expiratory flow in 25% and 75% of forced vital 92.15+21.3 87.50£13.1 93.96221.0

capacity (FEF, ., ) [[] (M2SD)

25-75%

M - mean; SD - standard deviation.

* There were statistically meaningful differences between the control group - a cigarette plus water-pipe smokers group and only water-pipe smokers
group — a cigarette plus water-pipe smokers group in FVC% and FEV, % (p < 0.05).
** There was a statistically meaningful difference between the control group - a cigarette plus water-pipe smokers group in FEV /FVC (p < 0.05).

[JOMEH 2017;30(5)
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Table 4. Comparison of pulmonary function tests (PFT) parameters after smoking a water pipe in groups taking part in a cross-sectional
analytical study investigating changes in pulmonary functions and oxidative stress parameters after smoking a water pipe

Study groups
(N =100)
PFT parameter after smoking a water pipe
. : 5 control
only water-pipe smokers  cigarette plus water-pipe smokers (N = 50)
(N =26) (N=24)
FVC% (1] (M£SD) 96.62+9.6* 90.25+4.8* 100.62£9.1*
FEV % (1] (M*SD) 92.19+9.4 86.79+5.0%* 96.74£9.8"*
FEV /[FVC[l] (M£SD) 85.64+7.5 84.05+5.1%* 87.70£5.5%*
PEF% [1] (M+SD) 90.88+25.5 90.25£15.2 90.20£13.5
FEF,; ,, (1] (M=SD) 82.46+21.9* 85.00£15.0* 93.96+21.0*

Abbreviations as in Table 3.

* There were statistically differences between only water-pipe smokers group — a cigarette plus water-pipe smokers group, control group — only water-

pipe smokers group and control group - cigarette plus water-pipe smokers group in FVC and FEF

p < 0.05).

25-75% (

** There were statistically differences between control group - cigarette plus water-pipe smokers group in FEV and FEV /FVC (p < 0.05).

Table 5. Comparisons of pulmonary function tests (PFT) parameters in water-pipe smokers group taking part in a cross-sectional
analytical study investigating changes in pulmonary functions and oxidative stress parameters after smoking a water pipe

Respondents
PFT parameter (N'=50) p
before smoking a water pipe after smoking a water pipe

FVC% (1] (M£SD) 96.68+8.1 93.56+8.3 0.00*
FEV % (1] (M=SD) 92.82£8.5 89.60+8.0 0.00*
FEV /[FVC[l] (M£SD) 84.98+4.7 84.88+6.5 0.12
PEF% [1] (M+SD) 95.02+17.8 90.58+21.0 0.01*
FEF,; , (1] (M*SD) 89.92+17.8 83.66+18.8 0.00*

Abbreviations as in Table 3.

* There were statistically meaningful differences between before and after smoking a water pipe in FVC, FEV,, PEF and FEF

a water pipe, SPON was found to be significantly lower
than the control group. Arylesterase is another anti-
oxidative parameter and its mean value was higher for
the water-pipe smoking group than the control group, but
the difference was not statistically significant (Table 6).

DISCUSSION

The recent global expansion of the water pipe use by young
adults to smoke tobacco poses a new challenge for the to-
bacco control community [3,9]. It is currently estimated

p < 0.05).

s (
that 100 million people use a water pipe to smoke tobacco
every day worldwide [10]. Teens and young adults are sus-
ceptible to the water pipe use because of their tendency to
explore new things. If they start smoking tobacco at an early
age they are more likely to become addicted to nicotine
than those who start later. On the other hand, those using
water pipes are in the danger of transition to cigarettes as
their addiction becomes stronger [11]. In this study, most
of the participants were young adult water-pipe smokers,
a half of whom were smoking cigarettes at the same time.

[JOMEH 2017;30(5)
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Table 6. Comparisons of oxidant and antioxidant parameters between water-pipe smokers group and control group taking part
in a cross-sectional analytical study investigating changes in pulmonary functions and oxidative stress parameters after smoking

a water pipe
Study groups
(N =100)
Oxidant and antioxidant parameter water-pipe smokers p
. . control
(after smoking a water pipe) (N = 50)
(N =50) B

Total antioxidant status (TAS) [mmol Trolox equivalent/l] (M+SD) 2.31+0.24 2.00=0.20 0.00%
Total oxidative status (TOS) [umol H,O, equivalent/l] (M+SD) 9.81+4.79 3.21+£2.46 0.00*
Oxidative stress index (OSI) (M=SD) 0.42+0.18 0.15x0.11 0.00*
Paroxonase (PON) [U/l] (M+SD) 164.25+114.49 202.21+112.13 0.09

Salt-stimulated paroxonase (SPON) [U/l] (M+SD)
Arylesteraz (ARE) [U/I] (M£SD)

414.32+304.02
241.15+50.32

551.18+335.66 0.01*
233.95+52.53 0.48

* There were statistically meaningful differences between the water-pipe smokers group (after smoking a water pipe) and control group in oxidant

and antioxidant parameters (p < 0.05).

During the past century most water pipe smokers were
elderly and retired men who congregated in bazaar ca-
fes in poor neighborhoods [6,12]. Since 1990s, using
a water pipe has rapidly expanded and become popular
among young adults, women and students [13-15]. In this
study, 34% and 32% of the participants were women and
students respectively, which is consistent with the litera-
ture. In this study, the habit of drinking alcohol was found
to be more common among water-pipe smokers than non-
smokers (control group). And one of the participants in
the water-pipe group was on drugs. It has been shown
in several studies that using alcohol increases the risk of
smoking a cigarette and a water pipe [4,16,17].

In previous studies it was shown that smoking a wa-
ter pipe increases the levels of CO in blood [18-20] and
in breath [5,21,22]. In our study, on the other hand, we
showed that the mean level of CO in the breath of the wa-
ter-pipe smokers before smoking was significantly higher
as compared to the control group. This result may be ex-
plained by carbon monoxide bounds hemoglobin irrevers-
ible therefore it has long wash-out time from the body.
Comparing to the control group, levels of CO were found

[JOMEH 2017;30(5)

to increase about 30 times for water-pipe smokers after
smoking. Increased CO levels were significantly higher in
a cigarette plus water-pipe smokers than in the exclusively
water-pipe smokers. The highest CO value was measured
to be 99 ppm after smoking a water pipe. Burning coal
may have an impact on these escalated levels of CO. In-
deed, many harmful gases are emitted to the environment
by the burning of coal. Only one of them is CO [22].

Zahran et al. [20] have demonstrated a high percentage rate
of carboxyhemoglobin (COHDb) in the group of water-pipe
smokers as compared to the cigarette smokers group or to
the control group who did not smoke. In addition symptoms
indicating CO poisoning, such as blurred vision, rapid pulse,
and dizziness were more frequent for water-pipe smokers
than cigarette smokers [20]. Support for the above find-
ings was obtained in the research done by Singh et al. in
India [23]. Levels of COHb and blood cholesterol of smok-
ers of various tobacco types such as cigarettes and water
pipes were compared. The highest levels of COHb were
found among those who had smoked a water pipe for more
than 10 years [23]. Even a single water pipe run resulted
in increased end-expiratory CO [5]. In a study of Hakim
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et al. [24] it has been shown that levels of CO increase
from 1.47 ppm to 9.47 ppm after 30 min of water-pipe smok-
ing. These results of previous research support this study.
The effects of smoking cigarettes on PFT parameters have
been shown in numerous studies [25-28] whereas very few
studies are available about PFT parameters in water-pipe
smoking [29,30]. In this study, we found that different
parameters of PFT were significantly lower for the water
pipe plus cigarette smokers than the exclusively water-
pipe smokers and the control group, both before and after
smoking. Finally, the comparison between pre-smoking
values and post-smoking ones shows that all PFT param-
eters except for FEV /FVC decrease in the case of water-
pipe smokers. In the study of Kiter et al. [29], the effect of
water-pipe smoking on PFT parameters was investigated.
There were 3 groups of smokers and the non-smokers
control group. The first group included water-pipe smok-
ers, the second one included water-pipe smokers who had
quit cigarette smoking and the last one included cigarette
smokers. PFT parameters were eventually found to de-
crease in all 3 groups compared to the control group. In
the same study, the results of PFT parameters of cigarette
smokers were lower than the water-pipe smokers. The in-
sufficient number of participants and including only men
were the limitations of this study [29].

Zahran et al. [20] explained the significant decrease in
FEV /FVC and maximum mid-expiratory flow (MMEF)
of cigarette and water-pipe smokers as a result of partial
obstruction of all small airways. Although the mean FVC
has been found to be slightly higher for the water-pipe
smokers than for the cigarette smokers, the study sample
has not been large enough to make precise comments [20].
Layoun et al. observed the decrease in PFT parameters
in both cigarette and water-pipe smokers but there were
more declines on cardiovascular indices for water-pipe
smokers than cigarette smokers [30].

Free radicals and oxidants such as superoxide radical an-
ions are produced in metabolic and physiological process-

es while burning water-pipe tobacco [31]. The oxidative
effects of free radicals are controlled by exogenous antiox-
idants, such as vitamins E and C, and also by endogenous
antioxidants, such as the scavenger enzymes superoxide
dismutase, glutathione peroxidase and catalase, as well as
albumin, bilirubin and uric acid. Under some conditions,
increases in oxidants and decreases in antioxidants cannot
be prevented, and the oxidant-antioxidant balance shifts
toward the oxidative stress [32]. Blood serum contains
many antioxidant molecules that prevent and/or inhibit
harmful free radical reactions [33].

Exposure to oxidative stress has been implicated in
the pathogenesis of over 100 disorders including athero-
sclerosis [34]. Plasma concentrations of antioxidants may
be measured separately in the laboratory [35]. We used
a method, which had already been developed by Erel as
a measurement test in order to evaluate the total anti-
oxidant stress of plasma [36]. There are a few published
studies related to the oxidative stress of smoking ciga-
rette [37-39]. It is thought that smoking a water pipe has
the similar effects like a cigarette, but there are no inves-
tigations about it in the literature yet. In this study, levels
of TOS and OSI after smoking a water pipe were found
to increase in water-pipe smokers than the control group
as expected. It was observed that levels of TAS increased
after smoking a water pipe too whereas in previous stud-
ies levels of TAS were found to be lower for cigarette
smokers [37-39)].

To understand the underlying reason, the liquid sample
was taken from the bottle of a water pipe before and after
smoking and the results were compared. Similarly the lev-
els of TOS and TAS of the liquid in the water pipe bottle
were found to increase after smoking. This unexpected re-
sult may be explained by using various fruit flavors. Due to
the lack of studies in this field, our findings are not enough
to make precise comments. PON and SPON are also
the antioxidant parameters that were measured to be signif-
icantly lower than the control group after smoking a water
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pipe. Arylesterase is another antioxidant parameter and its
mean value is higher for the water-pipe smoking group than
the control group, but the difference has not been statisti-
cally significant. This unexpected decrease in ARE may be
explained by the same reason causing the decrease in TAS.
Therefore, more detailed investigations are needed to as-
sess the effects of smoking a water pipe.

CONCLUSIONS

The results of this study have shown that smoking a water
pipe leads to deterioration in oxidative stress and respira-
tory functions and we may use measurement of the breath
carbon monoxide level for predicting the oxidative stress
level and deteriorations of pulmonary functions. There
are no studies showing the effect of smoking a water pipe
on oxidative stress to date. There is a misconception ac-
cording to which a water pipe is believed to be less harmful
than cigarettes, and that’s why, smoking a water pipe is in-
creasing dramatically especially among young generations.
Societies must be informed about the painful truth behind
a water pipe in order to prevent the youth from tobacco
related diseases that they may face in future. More stud-
ies need to be conducted to investigate other unknown ef-
fects of a water pipe on the oxidant/antioxidant system in
human body. We may use breath carbon monoxide mea-
surement which is an inexpensive and very easy method to
predict oxidative stress level therefore we prevent youth
from smoking related diseases such as chronic obstructive
pulmonary disease (COPD) and lung cancer.
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