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Abstract
Water pipe smoking (WPS) has become very popular worldwide, especially among young 
people. Its widespread use makes it a risk factor for various diseases. In this study, we  
hypothesized that water pipe smoking is a cause of asymptomatic gout and prostate  
cancer and affects salivary pH and serum magnesium (Mg) levels. The study was  
conducted with 80 participants (60 in the hookah smoking group and 20 in the  
control group) in Kirkuk, Iraq. Serum uric acid, magnesium (Mg), prostate-specific  
antigen (PSA), and saliva pH were tested and analyzed for both groups. The result was 
a significant increase in serum uric acid concentration without any notable changes in 
saliva pH, serum PSA, and serum magnesium levels. Also, based on tabular data using 
the Pearson correlation coefficient, a significant positive correlation between waterpipe 
smoking and serum uric acid levels was examined, but a significant negative correlation 
between serum PSA and serum Mg levels was assessed. Finally, we also observed small 
changes in serum uric acid, serum PSA, and serum magnesium levels over extended 
period (less than 5 years or ≥ 5 years) among waterpipe smokers.

link between smoking and high serum urate 
levels. Cigarette smoking raises oxidative stress 
in the body, which may change the levels of 
uric acid in the blood (Hanna et al., 2010). 
Uric acid is the last step in the metabolism of 
purines in humans. It is a compelling water-
soluble antioxidant that gets rid of reactive 
oxygen species (Mikami and Sorimachi, 2017). 
Although there are few studies on the impact of 
hookah smoking on prostate cancer and serum 
magnesium in Iraq, there are no common 
studies on the influence of water-pipe smoking 
on lipid profile and oxidative stress (Qasim et 
al., 2019). Prostate cancer is the second most 
common diagnosis among men worldwide 
(Bray et al., 2018). Normal prostatic cells and 
prostate cancer cells produce prostate-specific 
antigen (PSA). Thus a small amount of PSA 
is present in the blood in normal men, but it 
rises with aging because the prostate becomes 
larger. A positive association between age and 

Introduction
Hookah smoking is also known by other 

names such as water pipe smoking (WPS), 
shisha, narghile, goza, hubble-bubble, chichi, 
gaya, madaa, qalyan. It has been reported that 
there has been a significant increase in its usage 
worldwide (Maziak et al., 2015). Smoking 
hurts nearly all body tissues and organs and 
affects health. According to the World Health 
Organization (WHO) in 2022, tobacco use 
causes the deaths of more than 8 million people 
annually. Hookah smoking can make a person 
susceptible to many diseases, such as respiratory 
disease, lung cancer, esophageal cancer, 
hepatitis C infection, and low birth weight 
in babies (Waziry et al., 2017, Prasetio et al., 
2024, Mahmood et al., 2019). There is evidence 
indicating that hookah smoking gives rise to 
obesity, metabolic syndrome, dyslipidemia, and 
diabetes (Saffar Soflaei et al., 2018). 

A lot of research has looked into the 
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PSA levels (Bray et al., 2018, Sultan et al., 2023). 
High levels of PSA may indicate a problem in 
the prostate or a sign of prostate cancer (Prcic 
et al., 2016).  pH (potential of hydrogen) can be 
affected by smoking. There is a powerful relation 
between the severity of smoking and the pH of 
saliva (Saputri et al., 2017). A study conducted 
by Challap et al. showed that salivary pH levels 
decrease in tobacco smokers when compared to 
non-smokers (Challap et al., 2019). 

	 One of the harmful effects of tobacco 
smoking is due to alterations in mineral 
concentrations. Magnesium (Mg) is a vital 
mineral for life. It functions as a cofactor 
for several enzymes in different biochemical 
processes in the body, including protein 
synthesis, glycolysis, deoxyribonucleic acid 
(DNA)/ ribonucleic acid (RNA) synthesis, and 
regulating muscle and nerve function (Gröber 
et al., 2015, Mardiana et al., 2024, Ibrahim 
and Hussien, 2023). Magnesium deficiency 
can be caused by some diseases, including 
hypertension, cardiovascular disease, type 2 
diabetes mellitus, Alzheimer’s disease, and 
migraine headaches. It has been stated that 
magnesium levels can be affected by tobacco 
smoking (Kanbay et al., 2012). Hypothetically, 
hookah smoking causes asymptomatic gout, 
increases prostate cancer risk, and alters 
saliva pH and serum Mg levels. To fulfill this 
assumption, serum uric acid, saliva pH, serum 
Mg, and serum PSA concentrations were 
measured.                                                                                                                            

Methods
Blood samples were taken from 80 

participants recruited from Kirkuk city-Iraq, 
60 of whom were smokers who used to smoke 
shisha and used to go to the Arab Cafe, and 
20 of them were non-smokers (the control 
group) between the ages of 18 and 26, who 
were good health, by taking a medical history 
through a questionnaire that included Age, 
marital status, type of smoking, duration of 
hookah smoking in years, alcohol intake and 

chronic diseases. The main exclusion criteria 
included a history of alcohol consumption, 
prostate disease, and gout. 4 ml of venous 
blood samples were drawn. Serum uric acid 
levels were measured by the uricase enzymatic 
colorimetric method (Beuschlein et al., 2024). 
Total prostate antigen was determined by a 
combination of the enzyme sandwich method 
with fluorescent immunoassay detection 
(ELFA) (Verhulst et al., 2025). Magnesium 
concentration was determined by forming a 
purple colored complex in an alkaline solution 
in the presence of EGTA. The saliva pH was 
measured with a pH paper. The study refers to 
the ethical principles that have their origin in 
the Declaration of Helsinki (Approval Number: 
CH-K26127).

The analysis of the results is presented 
as (mean ± SD) values. Student’s t-test was 
applied to compare the mean values ​​between 
the two groups using the statistical package for 
social study (SPSS version 25), and Pearson’s 
correlation was applied to show the connection 
between the parameters and the study group. The 
P value (p< 0.05) was considered an indicator 
of a statistically significant divergence. The 
correlation strength analysis was understood 
as follows: 0.00-0.199 (very weak), 0.20-0.399 
(weak), 0.40-0.5999 (medium), 0.60-0.799 
(strong), and 0.80 to 1.000 (very strong. 

Result and Discussion                                                                                                                                    
The results of the cross-sectional study 

illustrate serum levels of several parameters 
in water pipe smokers expressed by Mean± 
SD. Overall, there was a significant increase 
in serum uric acid concentrations in water 
pipe smokers in comparison to control group. 
However, no significant changes were reported 
in saliva pH, serum magnesium, and serum PSA 
levels, in contrast to the control. Serum uric 
acid levels were significantly higher in water 
pipe smokers at 7.139±1.22 mg/dl [Mean± 
SD] p<0.05 when compared to the control at 
5.145±1.016 mg/d (Table 1). No changes were 

Table 1. Effect of Hookah Smoking on Some Variables
Variables Hookah smkers

Mean± SD
Control
Mean± SD

Uric Acid (mg/dl) 7.139±1.22* 5.145±1.016
PSA(ng/ml) 0.620± 0.160 0.671±0.232
PH 7.020±0.552 7.000±0.000
Serum magnesium (mg/dl) 1. 770±0.539 2.050±0.271

p<0.05 vs. Control *
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observed in the levels of serum PSA and saliva 
pH at 0.620± 0.160 ng/ml [Mean± SD] p >0.05 
and 7.020±0.552 in water pipe smokers when 
compared to the control at 0.6710±0.232 ng/
ml and 7.000±0.000, respectively. On the other 
hand, serum magnesium levels decreased in 
water pipe smokers at 1.770±0.539 mg/dl when 
compared to the control at 2.050±0.271 mg/dl, 
although they were not statistically significant 
p> 0.05. 

	 The results in Table 2 demonstrate a 
relationship among hookah smokers, serum 
magnesium, PSA, and uric acid using the 
Pearson correlation coefficient. As can be 
seen, there was a strong, significant positive 
correlation between water pipe smokers and 
serum uric acid levels, while there was a 
significant negative correlation between serum 
PSA and serum magnesium levels. The table 
data clearly show that the Pearson correlation 
coefficient between hookah smokers and serum 
uric acid was considerably strongly positive at 
0.617. But the correlation coefficient between 
serum PSA and serum magnesium levels 
was negative at (-0.38). Also, a weak negative 
correlation was indicated between hookah 
smokers and serum magnesium levels at 
(-0.230), which was statistically not significant. 
In addition, a very weak negative correlation 
was indicated between serum magnesium and 
serum uric acid at (-0.161), which was also not 
significant. 

Table 3 reveals the influence of the 
period of water pipe smoking on serum uric 

acid, magnesium, and PSA. In common, the 
effect of duration time ≥ 5 years brought an 
increase in serum uric acid levels, while a 
decrease in serum magnesium levels, but they 
were not statistically significant. At a period 
of smoking less than 5 years, serum uric acid 
levels non significantly increased at 6.72+1.3 
mg/dl [Mean± SD] in comparison to control 
at 5.14±1.016 mg/dl while serum magnesium 
and PSA levels dropped at1.93+0.58 mg/
dl [Mean± SD] and 0.37+0.17 mg/dl in 
comparison to control at 2.05±.271mg/dl and 
0.67±0.23 mg/dl respectively, but the findings 
were not statistically significant. Likewise, for 
long-term smoking ≥5 years, there were no 
significant differences in the level of serum 
uric acid and serum magnesium at 7.24+0.95 
mg/dl [Mean±SD] and 1.59+0.46 mg/dl in 
comparison to control at 5.14±1.016 mg/dl 
and 2.05±.271 mg/dl, respectively. However, 
serum PSA levels increased nonsignificantly at 
0.89+0.34 mg/dl [Mean± SD] in comparison to 
control at 0.67±0.23 mg/dl. 

In the current study, we have investigated 
that hookah smoking significantly raises serum 
uric acid concentrations. This smoking did not 
significantly affect either serum PSA or saliva PH 
and serum magnesium levels compared to the 
control (Table 1). It is supported by other works 
showing that serum uric acid concentrations 
are greater in hookah smokers compared to 
the control group (Li et al., 2025). In contrast, 
inverse outcomes indicated that smoking can 
reduce serum uric acid concentrations (Liu et 

Table 2. Multivariate Correlation Coefficient Analysis of Serum Uric Acid, PSA and Serum 
Magnesium in Hookah

Variables
Serum Uric Acid Serum Magnesium Serum PSA

Pearson Correlation 
Coefficient

Pearson Correlation 
Coefficient

Pearson Correlation 
Coefficient

Hookah smokers 0.617** -0.230 -0.01
Serum magnesium (mg/dl) -0.161 - -0.38*
Serum PSA (ng/ml) 0.084 -0.38* -

**p<0.01, *p<0.05vs control

Duration

Serum uric acid (mg/dl)
Mean± SD

Serum magnesium (mg/dl)
Mean± SD

Serum PSA (ng/ml)
Mean± SD

Hookah 
Smokers Control Hookah 

Smokers Control Hookah 
Smokers Control

Less than 5 years 6.72±1.3 5.14±1.016 1.93±0.58 2.05±.271 0.37±0.17 0.67±0.232
≥ 5 years 7.24±0.95 1.59±0.46 0.89±0.34

 

Table 3. Effect of Hookah Smoking Duration on Some Biochemical Variables of Smokers (Serum Uric Acid, 
Serum Magnesium, and Serum PSA) 
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al., 2000). Serum uric acid can act as a pro- or 
anti-oxidant compound in the body (Kang and 
Ha, 2014). In vitro study indicated that serum 
uric acid acts as an antioxidant and combats 
free radicals and ROS. Several different toxic 
compounds, ROS, and free radicals have been 
investigated in cigarette, which causes oxidative 
stress (Arnson et al., 2010). 

A study conducted by Jun Li, et al. 
reported that PSA decreases by 8-12 % in 
smoking men compared to non-smokers (Li et 
al., 2012). In contrast, older African American 
men with a cigarette smoking history were 
positively correlated with an elevation in PSA 
levels, while for marijuana smokers, there was 
an opposite correlation with PSA levels (Press 
et al., 2020). In addition, serum Mg levels 
significantly decreased in smokers who smoked 
more than 15 cigarettes per day (Mudawi et al., 
2013). However, another study referred that 
cigarette smoking doesn’t significantly affect 
Mg level (Meral and Akdemir, 2015). On the 
other hand, research pointed out that tobacco 
smoking results in a decline in salivary pH 
(Grover et al., 2016).

The results also showed a significantly 
elevated positive correlation of water pipe 
smoking with serum uric acid concentrations. 
Unlike, a significant negative correlation 
coefficient was revealed between serum 
magnesium and serum PSA levels (Table 2). 
This study is in agreement with (Li et al., 2025), 
who found a significant positive correlation 
between smoking status and serum uric acid 
concentrations. However, different studies 
have indicated a negative relationship between 
smoking and serum uric acid levels (Haj 
Mouhamed et al., 2011). Also, a high negative 
correlation has been found between smoking 
signals and serum magnesium levels (Rahman 
et al., 2025). There is evidence indicating 
that low magnesium levels are significantly 
associated with prostate cancer (Gong et al., 
2025). 

Moreover, our findings revealed that 
there are no significant effects of the duration 
(less than 5 years or ≥ 5 years) of WPS on the 
levels of serum uric acid, serum magnesium, 
and serum PSA (Table 3). Whereas a significant 
decline of serum uric acid concentration has 
been reported when the smoking period exceeds 

5 years (Haj Mouhamed et al., 2011). Previous 
studies have shown that serum magnesium 
levels are significantly decreased with severity 
and duration of smoking as a consequence of 
a drop in appetite and a decrease in absorption 
(Unkiewicz-Winiarczyk et al., 2009). The 
limited sample size used in this study may 
affect the statistical significance of the results, 
and the effects of hookah smoking could be 
comprehensible if it were based on prospective 
study.

Conclusions
Hookah smoking was a significant cause 

of high serum uric acid levels. It also induced 
a slight change in the levels of serum PSA 
and serum magnesium. There is a statistically 
significant positive correlation between hookah 
smokers and serum uric acid levels, while a 
significant negative correlation between serum 
PSA and serum magnesium levels in hookah 
smoker groups. The effect of duration time (less 
than 5 years or ≥ 5 years) of water pipe smoking 
does not significantly alter serum uric acid, 
serum PSA, and serum magnesium levels.

Reference
arnson, Y., Shoenfeld, Y., & Amital, H., 2010. 

Effects of Tobacco Smoke on Immunity, 
Inflammation and Autoimmunity. Journal of 
Autoimmunity, 34, pp.J258-J265.

Beuschlein, F., Else, T., Bancos, I., Hahner, S., 
Hamidi, O., Van Hulsteijn, L., Husebye, E.S., 
Karavitaki, N., Prete, A., & Vaidya, A., 2024. 
European Society of Endocrinology and 
Endocrine Society Joint Clinical Guideline: 
Diagnosis and Therapy of Glucocorticoid-
Induced Adrenal Insufficiency. European 
Journal of Endocrinology, 190, pp.G25-G51.

Bray, F., Ferlay, J., Soerjomataram, I., Siegel, R.L., 
Torre, L.A., & Jemal, A., 2018. Global 
Cancer Statistics 2018: Globocan Estimates 
of Incidence and Mortality Worldwide for 
36 Cancers in 185 Countries. CA: A Cancer 
Journal for Clinicians, 68, pp.394-424.

Challap, I.D., Lafta, F.M., Al-Rekabi, A.-A.N.G., 
Ahmed, F., & Qasim, R., 2019. Investigation 
the Impact of Smoking on Salivary pH and 
the Reasons Behind Smoking.  Journal 
of Physics: Conference Series, 2019. IOP 
Publishing, 062069.

Gong, H., Lin, X., & Huang, S., 2025. Association 
Between Magnesium Depletion Score and 



390

KEMAS 21 (2) (2025) 386-391

Prostate Cancer. Scientific Reports, 15, 
pp.4801.

Gröber, U., Schmidt, J., & Kisters, K., 2015. 
Magnesium in Prevention and Therapy. 
Nutrients, 7, pp.8199-8226.

Grover, N., Sharma, J., Sengupta, S., Singh, S., Singh, 
N., & Kaur, H., 2016. Long-Term Effect 
of Tobacco on Unstimulated Salivary pH. 
Journal of Oral and Maxillofacial Pathology, 
20, pp.16-19.

Haj Mouhamed, D., Ezzaher, A., Neffati, F., Douki, 
W., Gaha, L., & Najjar, M.F., 2011. Effect of 
Cigarette Smoking on Plasma Uric Acid 
Concentrations. Environmental Health and 
Preventive Medicine, 16, pp.307-312.

Hanna, B.E., Hamed, J., & Touhala, L., 2010. Serum 
Uric Acid in Smokers. Iraqi Journal of 
Pharmacy, 9, pp.36-43.

Ibrahim, B.T., & Hussien, H.Y., 2023. Chemical 
Synthesis and Molecular Docking Analysis for 
Some Novel Heterocyclic Compounds Derived 
from 1, 2, 3-benzotriazin-4-one.

Kanbay, M., Yilmaz, M.I., Apetrii, M., Saglam, M., 
Yaman, H., Unal, H.U., Gok, M., Caglar, K., 
Oguz, Y., & Yenicesu, M., 2012. Relationship 
Between Serum Magnesium Levels and 
Cardiovascular Events in Chronic Kidney 
Disease Patients. American Journal of 
Nephrology, 36, pp.228-237.

Kang, D.-H., & Ha, S.-K., 2014. Uric Acid Puzzle: 
Dual Role as Anti-Oxidantand Pro-Oxidant. 
Electrolytes & Blood Pressure: E & BP, 12, 
pp.1.

Li, J., Thompson, T., Joseph, D.A., & Master, V.A., 
2012. Association Between Smoking Status, 
and Free, Total and Percent Free Prostate 
Specific Antigen. The Journal of Urology, 187, 
pp.1228-1233.

Li, P., Li, X., Li, G., Wang, B., Liu, Y., Zhao, Y., Yu, 
Q., Gao, Z., & Liu, X., 2025. The Association 
Between Smoking and the Occurrence of 
Hyperuricemia: A Retrospective Cohort 
Study. Tobacco Induced Diseases, 23, pp.10.

Liu, C.-S., Lii, C.-K., Ou, C.-C., Tsai, C.-H., Wei, 
Y.-H., & Chen, H.-W., 2000. Autoantibody 
Against Oxidized Low-Density Lipoproteins 
May be Enhanced by Cigarette Smoking. 
Chemico-Biological Interactions, 127, pp.125-
137.

Mahmood, A.A., Zhang, J., Liao, R., Pan, X., Xu, 
D., Xu, H., & Zhou, Q., 2019. Evaluation of 
Non-Targeting, C-or N-pH (Low) Insertion 
Peptide Modified Superparamagnetic Iron 
Oxide Nanoclusters for Selective MRI of 
Liver Tumors and Their Potential Toxicity in 
Cirrhosis. RSC Advances, 9, pp.14051-14059.

Mardiana, M., Kartini, A., Sutiningsih, D., & Suroto, 
S., 2024. Nutritional Status of Young Athletes 
in Central Java, Indonesia. Jurnal Kesehatan 
Masyarakat, 20.

Maziak, W., Taleb, Z.B., Bahelah, R., Islam, F., Jaber, 
R., Auf, R., & Salloum, R.G., 2015. The 
Global Epidemiology of Waterpipe Smoking. 
Tobacco Control, 24, pp.i3-i12.

Meral, I., & Akdemir, F.N.E., 2015. Serum Mineral 
Status of Long-Term Cigarette Smokers. 
Toxicology and Industrial Health, 31, pp.92-
96.

Mikami, T., & Sorimachi, M., 2017. Uric Acid 
Contributes Greatly to Hepatic Antioxidant 
Capacity Besides Protein. Physiological 
Research, 66, pp.1001-1007.

Mudawi, S.A.A., Ahmed, S.M., & Al-Abd, B., 2013. 
Assessment of the Levels of Serum Iron and 
Magnesium in Sudanese Cigarette Smokers. 
IOSR J Pharm, 3, pp.26-30.

Prasetio, D.B., Prachaiboon, T., Pramesti, S.D.S., 
Putri, N.A., Sahiroh, E., Arti, D.W.K., 
Suyanto, J., & Setyaningsih, Y., 2024. 
Knowledge and Attitude Related to Chemical 
Hazards Among Employees in Dental and 
Oral Hospital, Indonesia. Jurnal Kesehatan 
Masyarakat, 20.

Prcic, A., Begic, E., & Hiros, M., 2016. Usefulness 
of Total PSA Value in Prostate Diseases 
Diagnosis. Acta Informatica Medica, 24, 
pp.156.

Press, D.J., Pierce, B., Lauderdale, D.S., Aschebrook-
Kilfoy, B., Gomez, S.L., Hedeker, D., Wright, 
N.E., Fantus, R.J., Bettencourt, L., & Ahsan, 
H., 2020. Tobacco and Marijuana Use and 
Their Association with Serum Prostate-
Specific Antigen Levels Among African 
American Men in Chicago. Preventive 
Medicine Reports, 20, pp.101174.

Qasim, H., Alarabi, A.B., Alzoubi, K.H., Karim, Z.A., 
Alshbool, F.Z., & Khasawneh, F.T., 2019. 
The Effects of Hookah/Waterpipe Smoking 
on General Health and the Cardiovascular 
System. Environmental Health and Preventive 
Medicine, 24, pp.1-17.

Rahman, M., Alatiqi, M., Al Jarallah, M., Hussain, 
M.Y., Monayem, A., Panduranga, P., & Rajan, 
R., 2025. Cardiovascular Effects of Smoking 
and Smoking Cessation: A 2024 Update. 
Global Heart, 20, pp.15.

Saffar Soflaei, S., Darroudi, S., Tayefi, M., Nosrati 
Tirkani, A., Moohebati, M., Ebrahimi, M., 
Esmaily, H., Parizadeh, S.M.R., Heidari-
Bakavoli, A.R., & Ferns, G.A., 2018. Hookah 
Smoking is Strongly Associated with Diabetes 
Mellitus, Metabolic Syndrome and Obesity: 



391

Abdulrahman Ahmed Mahmood, et al. / Hookah Smoking in Incidence with Asymptomatic Gout 

A Population-Based Study. Diabetology & 
Metabolic Syndrome, 10, pp.1-6.

Saputri, D., Nasution, A.I., Surbakti, M.R.W., & Gani, 
B.A., 2017. The Correlation between pH 
and Flow Rate of Salivary Smokers Related 
to Nicotine Levels Labelled on Cigarettes. 
Dental Journal, 50, pp.61-65.

Sultan, N.M., Ali, A.A., & Mardan, H.J., 2023. 
Hematological Changes in IBS Patients with 
Intestinal Parasites. NTU Journal of Pure 
Sciences, 2.

Unkiewicz-Winiarczyk, A., Bagniuk, A., Gromysz-
Kałkowska, K., & Szubartowska, E., 2009. 
Calcium, Magnesium, Iron, Zinc and Copper 
Concentration in the Hair of Tobacco 
Smokers. Biological Trace Element Research, 
128, pp.152-160.

Verhulst, E., De Bruyn, M., Berckmans, P., Sim, Y., 
Augustyns, K., Pintelon, I., Berg, M., Van 
Wielendaele, P., Lambeir, A.M., & Sterckx, 
Y.G.J., 2025. Human Transmembrane Serine 
Protease 2 (TMPRSS2) on Human Seminal 
Fluid Extracellular Vesicles Is Proteolytically 
Active. Journal of Extracellular Vesicles, 14, 
pp.e70061.

Waziry, R., Jawad, M., Ballout, R.A., Al Akel, M., 
& Akl, E.A., 2017. The Effects of Waterpipe 
Tobacco Smoking on Health Outcomes: 
An Updated Systematic Review and 
Meta-Analysis. International Journal of 
Epidemiology, 46, pp.32-43.


