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Abstract 

Background: Hookah consumption is a major risk factor for inflammation and cardiovascular diseases 
(CVDs). The aim of this study was to evaluate the effects of two-month aerobic training on metabolic profile 
and serum C-reactive protein (CRP) levels in hookah-smoker women. 

Methods: In this quasi-experimental study with a pretest-posttest design, 22 hookah-smoker women (at least 
twice a week) matched in terms of age (27.82 ± 3.81 years) and body mass index (BMI) (26.66 ± 5.92 kg/m2) 
were recruited and randomly divided into two groups of smokers + aerobic exercise (n = 11) and smokers  
(n = 11). A matched control group of non-smoker women (n = 10, age: 27.11 ± 2.71 years, BMI: 26.20 ± 2.39 
kg/m2) were also recruited for baseline comparison. The aerobic exercise program was performed three days 
a week, 35-50 minutes a day for 8 weeks. The smokers’ group were asked to continue their normal lives. 
Serum levels of CRP and metabolic risk factors were measured before and after the intervention. Data were 
analyzed using repeated measures analysis of variance (ANOVA). 

Findings: At baseline, non-smoker participants had significantly better CRP level (P = 0.001) and maximal 
oxygen consumption (VO2max) (P = 0.020) than hookah-smoker women. After 8 weeks of aerobic exercise, 
no significant change was observed in the lipid profile of hookah-smoker women (P > 0.050). 
Simultaneously, body weight (P = 0.030), VO2max (P = 0.001), and CRP levels (P = 0.010) improved 
significantly in response to aerobic exercise. 

Conclusion: These findings suggest that a course of aerobic exercise program improves the aerobic fitness of 
hookah-smoker women. This improvement is associated with reduction of CRP without significant changes 
in plasma lipid profile. 
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Introduction 

Unlike smoking, there are currently no significant 
general restrictions on hookah use. This practice 
has emerged as a popular social activity among 
different populations. Lack of general knowledge 
about the potential for addiction, as well as the 
individual health risks associated with hookah 
use, may contribute to its social acceptance, 
especially compared to cigarette smoking. 
Therefore, hookah consumption in the world, 
including Iran, especially among young people 
and women, is increasing rapidly.1 Hookah 
smoke contains compounds such as carbon 
monoxide, benzene, polycyclic aromatic 
hydrocarbons (PAHs), carbonyls, phenols, phenol 
derivatives, etc., which are involved in causing 
chronic cardiovascular disease (CVD), lung 
disease, and cancer by activating inflammatory 
pathways and oxidative stress.2 Although it has 
been well established that smoking is an 
important independent risk factor for CVD, 
including atherosclerotic vascular disease, 
myocardial infarction (MI), unstable angina, 
sudden cardiac death, and stroke, information on 
the cardiovascular effects of hookah consumption 
is very limited. In other words, despite the 
widespread use of hookah, few studies have been 
conducted so far on its adverse cardiovascular 
consequences.3 This lack of information is due to 
the fact that hookah is more of a non-Western 
habit and its high prevalence is a relatively new 
phenomenon; and since most hookah consumers 
also smoke cigarette, it is difficult to isolate their 
effects. Therefore, more experimental studies are 
needed to investigate the pathophysiological 
mechanisms and underlying effects of hookah 
abuse on CVD.4 Human and animal studies show 
well that hookah use is related with increased 
systemic inflammatory markers such as 
interleukin-6 (IL-6), IL-1, and tumor necrosis 
factor alpha (TNF-α), and in fact, some of the 
harmful effects of hookah are associated with 
increased levels of inflammatory factors.5,6 C-
reactive protein (CRP) is a stable biomarker of 
systemic inflammation that is produced in 
response to inflammatory cytokines, IL-6 and 
TNF-α, in the liver. Evidence shows that CRP is a 
strong predictor of CVD and its circulatory levels 
are high in obese people, cigarette smokers, and 
hookah consumers.7 Therefore, it has been 
suggested that decreased CRP levels are 

associated with decreased cardiovascular risk and 
other related chronic diseases.8 

On the other hand, the promotion of health 
through exercise and physical activity has been 
well established as an important lifestyle factor in 
delaying some pathological conditions such as 
heart attacks and strokes, MI, cancer, and 
diabetes. In several studies, the effects of exercise 
on the inflammatory status of individuals at high 
levels of metabolic problems such as obesity and 
diabetes have been investigated and it has been 
suggested that moderate-intensity exercise has 
beneficial effects on the pathogenesis of many 
diseases, including CVD.9,10 In an animal model, 
Nakhaee et al. showed that 8 weeks of endurance 
training prevented hookah smoking-induced 
cardiac dysfunction partly via improvement of 
antioxidants and attenuation of pro-inflammatory 
cytokines.11 In another study, Nakhaee et al. 
found that a period of swimming training may 
attenuate lung damage in animals exposed to 
hookah smoke by improving the antioxidant and 
inflammatory status of the lungs.12 Therefore, due 
to the increasing use of hookah and its side 
effects, it seems that more studies are needed on 
various aspects related to its health as well as 
modulating factors (including exercise). 
Therefore, researchers decided, for the first time, 
to study the effect of a two-month period of 
aerobic exercise on metabolic and inflammatory 
parameters of hookah consumers. However, 
given that it is not possible for many individuals 
to quit smoking, the main question of the present 
study is whether exercising while smoking a 
hookah can play a protective role against its 
destructive effects, including chronic inflammation. 

Methods 

In this cross-sectional study (from September to 
December 2019), 22 non-trained adult women (the 
mean age of 27.82 ± 3.81 years old) living in Arak, 
Iran, who had a history of smoking hookah for at 
least 2 years were purposefully selected from 28 
volunteers (according to inclusion and exclusion 
criteria). The number of samples was selected 
using G*Power software version 3.1.9.9, 
considering alpha of 0.05 and statistical power of 
0.90. Participants were recruited through the 
installation of announcements in health and 
recreation centers. The tobacco used by these 
women was Mouassa, which according to 
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sources, the amount of nicotine is about  
3.4 mg/g.13 The samples were then randomly 
divided into two groups of smokers + aerobic 
exercise (n = 11) and smokers (n = 11). To compare 
hookah-smoker women with non-smoker women, 
a similar group of women without a history of 
hookah and cigarette use were recruited at the 
baseline level [n = 10, age: 27.11 ± 2.71 years, body 
mass index (BMI): 26.20 ± 2.39 kg/m2]. The Ethics 
Committee of Islamic Azad University, Boroujerd 
Branch, Boroujerd, Iran, approved the study 
protocols (IR.IAU.B.REC.1398.019). All eligible 
women provided informed written consent before 
entering the study. Inclusion criteria were: 
women in the age range of 20 to 30 years who had 
at least two years of history of hookah use  
(twice per week for 20 to 40 minutes) and their 
BMI was between 20 to 30 kg/m2. In addition, 
women with medical disorders such as asthma 
and allergies, infections, diabetes, high blood 
pressure, cancer, heart disease, hypothyroidism 
and hyperthyroidism, cigarette smoking at the 
same time, regular exercise for the past 6 months, 
reluctance to continue cooperation, and absence 
more than two consecutive practice sessions or 
three sessions during the study were excluded 
from the study. 

Training program: All training sessions were 
conducted under the supervision of a researcher 
in the Sports Science Laboratory of Arak 
University. All exercises were performed on a 
treadmill at a temperature of 27-29° C. One week 
before the start of the study, the subjects first 
participated in a familiarization session and 
learned how to properly perform the exercise on a 
treadmill. The training program was 3 days per 
week for 2 months with 48 hours of rest between 
sessions. All training sessions began with 10 
minutes of warm-up and stretching. The training 
program was based on the recommendations of 
the American College of Sports Medicine (ACSM) 

for healthy adults.14 The heart rate for 
determining the intensity of exercise was 
estimated by counting heartbeats using polar 
telemetry and the maximum heart rate (HRmax) 
was estimated based on the formula of 220 minus 
age. In the first week, the subjects performed the 
exercise for 15 minutes with an intensity of 30% 
HRmax. The second week of the program 
consisted of 15 minutes with an intensity of 35% 
HRmax. In the third and fourth weeks, the 
subjects trained for 20 minutes with an intensity 
of 40%-45% HRmax. The fifth and sixth weeks 
consisted of 25 minutes with an intensity of 50%-
55% HRmax and in the seventh and eighth weeks, 
the subjects practiced for 30 minutes with an 
intensity of 60%-65% HRmax (Table 1). During 
menstruation, the intensity of exercise was 
reduced by 5 to 10 percent. The control group was 
asked to maintain their normal activity during the 
study and not to participate in any special 
training program. 

Measurements: At the beginning of the study, 
general information such as age, weight, height, 
and BMI was recorded. Weight was measured 
using a Seca scale with an accuracy of 100 g and 
height was measured using a tape with an 
accuracy of 0.1 cm. BMI was determined by 
dividing weight by height in square meters. The 
waist circumference (WC) was measured using a 
flexible non-extensible plastic tape. The tape was 
placed above the iliac crest parallel to the ground. 
Subjects' subcutaneous fat thickness was 
measured using a caliper at three points on the 
triceps, abdomen, and suprailiac on the right side 
of the body to determine the percentage of fat. Fat 
percentage was determined using Jackson and 
Pollock formula (triceps, suprailiac, and thigh):  
 

Body density = 1.0994921 – (0.0009929 × sum of 
skinfolds) + (0.0000023 × square of the sum of 

skinfolds) – (0.0001392 × age) 
Body fat percentage = (495/body density) – 45015 

 
Table 1. Summary of the aerobic exercise program performed 

Intervention period (week) Running time (minute) Exercise intensity (%HRmax)  Repetition in week 

1 15 30 3 
2 15 35 3 
3 20 40 3 
4 20 45 3 
5 25 50 3 
6 25 55 3 
7 30 60 3 
8 30 65 3 

HRmax: Maximum heart rate 
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Maximum aerobic capacity was measured using 
Cooper field test 48 hours before and after training. 
In this test, the subject tries to run the maximum 
possible distance in 12 minutes by running and 
walking. The amount of distance traveled in the 
mentioned time determines the subject's score: 
Maximal oxygen consumption (VO2max) = (the 
covered distance-504.9)/44.73.15 A demographic 
questionnaire was also used to collect data.  

Blood sampling and analysis: Blood sampling 
was performed in two stages, one day before the 
first training session (pre-test) and 48 hours after 
the last training session in the eighth week and 
after 10 to 12 hours of fasting (between 6-7 in the 
morning). After blood collection, the samples 
were stored for 20 minutes at 3000 rpm in 
centrifuge and isolated serum at -80° C. Glucose, 
total cholesterol, high-density lipoprotein 
cholesterol (HDL-C), and triglyceride (TG) were 
assessed by enzymatic colorimetric method (Pars 
Azmoon Company Kit, Iran). Low-density 
lipoprotein cholesterol (LDL-C) was determined by 
the formula of Friedewald (LDL-C = TC ‒ HDL-C ‒ 
TG/5). Sensitivity of total cholesterol, HDL-C, TG, 
and glucose was 3, 1, 1, and 5 mg/dl, respectively. 
Measurement of CRP level was performed by 
enzyme linked immunosorbent assay (ELISA) 
method (Pars Azmoon Company Kit, Iran). The 
intra-assay and inter-assay coefficients of variation 
of CRP were 2.5% and 3.9%, respectively. 

After data collection, SPSS software (version 
18, SPSS Inc., Chicago, IL, USA) was used for data 
analysis. Descriptive statistics were used to 
calculate the mean and Shapiro-Wilk test was 
used to determine the normal distribution of data. 
The two groups of smokers were first combined 
into one group, then differences between hookah-
smoker women and non-smoker women were 
examined using an independent samples t-test. 
Changes in the dependent variables resulting 
from the exercise intervention were assessed by 
two-way (time × group) repeated-measures 

analysis of variance (ANOVA). Significance level 
in all tests was considered 0.05. 

Results 
Table 2 summarizes the basic clinical, 
demographic, and functional characteristics of the 
study participants. In the present study,  
32 women participated and 31 of them completed 
the study. One person in the control group was 
excluded from the study due to unwillingness to 
continue working. VO2max was higher for the 
non-smoker women than the hookah-smoker 
women (P = 0.020). The non-smoker women also 
had lower baseline total cholesterol (P = 0.020) 
and LDL-C (P = 0.030) than the hookah-smoker 
women (Table 2). CRP concentration was higher 
in the hookah-smoker women than the non-
smoker women (P = 0.001) (Figure 1).  
 

 
Figure 1. Comparison of C-reactive protein (CRP) levels 
before and after exercise intervention between study 
groups [&Significant (P < 0.05) difference between 
smoker and non-smoker women; *Significant (P < 0.05) 
difference between pre- and post-intervention] 

 
Table 3 shows the metabolic characteristics of the 

subjects. The smokers + exercise group completed at 
least 96% of the exercise sessions. After 8 weeks of 
the aerobic training, the exercise group experienced 
weight loss (P = 0.030), which was accompanied  
by significant improvements in BMI (P = 0.020), WC 
(P = 0.030), body fat percentage (P = 0.010), and 
VO2max (P = 0.001) (Table 3).  

 

Table 2. Demographic characteristics of the subjects 

Variable Smokers + exercise (n = 11) Smokers (n = 10) Non-smokers (n = 10) 

Age (year) 28.16 ± 3.12 27.49 ± 4.36 27.11 ± 2.71 
Hookah use period (year) 3.22 ± 0.81 3.42 ± 0.62 - 
Hookah use repetition (time/week) 3.50 ± 0.41 3.20 ± 0.32 - 
Weight (kg) 70.16 ± 4.23 69.74 ± 4.69 69.40 ± 3.55 
BMI (kg/m2) 26.71 ± 6.28 26.61 ± 5.21 26.20 ± 2.39 
Body fat percent 25.81 ± 4.18 25.71 ± 4.32 25.61 ± 4.28 
VO2max (ml/kg/min) 22.55 ± 3.39 21.86 ± 4.28 25.24 ± 3.59 

The values are presented as mean ± standard deviation (SD)  

BMI: Body mass index; VO2max: Maximal oxygen consumption 

&
*

0
50

100
150
200
250
300
350
400

C
-r

ea
ct

iv
e 

p
ro

te
in

(n
g

/l
)

Pre Post



Exercise Training in Hookah Consumers Saremi et al. 

 

 

30 Addict Health, Winter 2022; Vol 14, No 1 

 

http://ahj.kmu.ac.ir,    05 January 

Table 3. Comparison of metabolic profile of subjects before and after exercise intervention 

Variable Smokers + exercise (n = 11) Smokers (n = 10) Non-smokers  

(n = 10) Before After Before After 

Weight (kg) 70.16 ± 4.23 68.12 ± 4.23* 69.74 ± 4.69 69.87 ± 4.55 69.40 ± 3.55 

BMI (kg/m2) 26.71 ± 6.28 25.77 ± 4.24* 26.61 ± 5.21 26.66 ± 5.25 26.20 ± 2.39 

WC (cm) 82.65 ± 5.42 79.65 ± 5.56* 83.19 ± 6.58 83.22 ± 6.51 82.86 ± 5.78 

Body fat percent 25.81 ± 4.18 23.41 ± 4.29* 25.71 ± 4.32 25.76 ± 4.66 25.61 ± 4.28 

VO2max (ml/kg/min) 22.55 ± 3.39 29.25 ± 3.40* 21.86 ± 4.28 21.94 ± 3.78 25.24 ± 3.59& 

Glucose (mg/dl) 87.66 ± 9.65 84.46 ± 13.60 85.28 ± 10.11 85.31 ± 11.23 86.10 ± 9.25 

TG (mg/dl) 101.50 ± 10.21 100.83 ± 9.74 105.12 ± 9.11 106.81 ± 11.39 102.10 ± 8.20 

Cholesterol (mg/dl) 161.00 ± 19.25 159.13 ± 24.12 157.69 ± 18.40 158.28 ± 20.55 146.25 ± 19.20& 

LDL (mg/dl) 121.75 ± 17.31 115.15 ± 18.87 118.85 ± 21.33 119.63 ± 23.12 104.55 ± 18.31& 

HDL (mg/dl) 47.66 ± 6.56 50.16 ± 7.21 46.54 ± 5.43 46.30 ± 7.42 47.44 ± 7.18 
The values are presented as mean ± standard deviation (SD)  
&Significant (P < 0.05) difference between smoker and non-smoker women; *Significant (P < 0.05) difference between pre- and 

post-intervention  

BMI: Body mass index; WC: Waist circumference; VO2max: Maximal oxygen consumption; TG: Triglyceride; LDL: Low-

density lipoprotein; HDL: High-density lipoprotein 

 
There were no significant differences in TG  

(P = 0.390), total cholesterol (P = 0.420), LDL-C  
(P = 0.320), HDL-C (P = 0.180), and blood glucose 
(P = 0.110) between smokers + exercise and 
smokers groups during the course of the 8-week 
aerobic training program. In addition, it was 
observed that after 8 weeks of aerobic training, a 
significant decrease in the amount of CRP 
occurred (P = 0.010) (Figure 1). 

Discussion 
The main finding of the present study was that in 
women who use hookah, aerobic fitness and CRP 
levels are in poor condition, and performing  
8 weeks of aerobic exercise with an intensity of 
30% to 65% of HRmax is associated with a relative 
improvement in these factors. 

Recent studies show that hookah use, along 
with an increase in inflammatory factors, leads to 
cardiovascular complications such as 
hypertension (HTN), thrombotic obstruction, 
increased fibrinogen, elevated plasminogen 
activator inhibitor 1 (PAI-1) (an important factor 
in the pathogenesis of several CVDs), and 
increased blood adhesion.16,17 In this regard, 
several animal and human studies have reported 
that hookah use is associated with increased 
inflammatory factors such as IL-6, TNF-α, and 
CRP, and it has been suggested that these 
inflammatory factors play an important role in the 
pathogenesis of CVD.18 In the present study, we 
found that at baseline, hookah-smoker women 
had higher circulating concentrations of CRP than 
non-hookah-smoker women. The results of our 

study are consistent with those of Alnashwan  
et al.2 Indeed, these findings support the belief 
that hookah use is associated with increased 
systemic inflammation.19 However, it should be 
noted that these inflammatory responses are 
strongly influenced by the amount of inhaled 
nicotine, duration, and frequency of hookah use.20 

Blood lipids are an integral part of the search 
for cardiovascular risk factors. Previous studies 
have shown that cigarette smoking or hookah 
smoking significantly increases LDL-C and is 
associated with high TG concentrations and 
decreased HDL-C.21 Consistent with this 
evidence, the present study also found that total 
cholesterol and LDL-C levels were higher in 
hookah-smoker women than in non-hookah-
smoker women. Therefore, hookah smoking 
seems to be a risk factor for dyslipidemia and 
thus, possibly increases the risk of CVD. In 
contrast, physical activity and exercise have been 
introduced as an effective non-pharmacological 
solution to improve blood lipid profile. For 
example, Farbod et al. found that a 12-week 
aerobic training was associated with improved 
metabolic status and blood lipid profile of 
overweight middle-aged women.22 In the current 
study, it was observed that after aerobic program, 
there was no significant change in the variables of 
blood lipid status of the subjects. However, in line 
with the present study, Colombo et al. showed 
that a short period of aerobic exercise in women 
with metabolic syndrome did not have a 
significant effect on blood lipid profile including 
cholesterol, TG, and LDL-C.23 This absence of 
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change may be due to the lack of control over the 
subjects' diet and the increase in appetite of 
cigarette smokers and hookah smokers after 
starting exercise. Because the evidence is that the 
decrease in body mass and the consequent 
improvement in blood lipids occur when the 
body's energy balance is negative.8 On the other 
hand, according to the data from the present 
study, it seems that if the exercise program was 
continued, we would probably see more weight 
loss and improved metabolic profile, because in 
the majority of studies that have reported 
improved lipid profile without diet and only with 
exercise, the minimum intervention period was  
12 weeks.22,24 

In addition, the implementation of appropriate 
strategies to improve the inflammatory status in 
various conditions such as obesity, diabetes, heart 
disease, and addiction in recent years has been 
considered by health researchers.8,25 In this 
regard, exercise and physical activity have always 
been discussed, although the findings on the 
response of the inflammatory profile to exercise in 
different populations seem somewhat 
controversial. While several review articles have 
shown that exercise has a beneficial effect in 
reducing inflammation in individuals with 
chronic diseases such as cancer, heart disease, and 
diabetes,9 however, there is no consensus on the 
effect of regular exercise on inflammatory 
markers in relatively healthy adults.25 In the 
present study, we found that after 8 weeks of 
aerobic exercise, the level of CRP in hookah-
smoker women decreased. Although according to 
evaluation of researchers, no similar study has 
been performed on hookah-smoker women, in 
line with our findings, Januszek et al. found that 
12 weeks of moderate-intensity aerobic exercise 
had no effect on cardiovascular markers including 
TG, cholesterol, and HDL in overweight women, 
but serum CRP levels were significantly 
reduced.26 In contrast, some researchers have not 
confirmed the positive effects of exercise on 
inflammatory markers. For example, in one study, 
6 months of aerobic exercise did not alter the 
inflammatory cytokines IL-6, CRP, and TNF-α in 
overweight or obese women.27 Possible reasons 
for this discrepancy were related to differences in 
the type of exercise (e.g., aerobic versus 
resistance), differences between study 
participants (e.g., age, sex, health status, and basal 

inflammation), differences in exercise protocols 
(e.g., severity, frequency, and duration of 
intervention), or the dissemination of poor 
findings. Some studies have attributed the 
modification of cardiovascular risk factors or 
inflammatory status to weight loss or body fat 
percentage resulting from an exercise program, 
because even long-term exercise in the absence of 
weight loss does not affect the level of 
inflammatory cytokines and cardiovascular risk 
factors.22 It is noteworthy that, unlike the blood 
lipid profile, which has been suggested to 
improve with at least 10% weight loss, the 
improvement in inflammatory status usually 
occurs sooner, and even 5% weight loss is 
associated with a decrease in CRP.28 Several 
mechanisms have been proposed for the 
reduction of CRP after exercise, including the 
reduction of inflammatory cytokines such as IL-6, 
the reduction of visceral fat mass, the 
improvement of insulin resistance, and the 
antioxidant effects of exercise.29,30 However, based 
on the limited data in the present study, it is not 
possible to diagnose the possible mechanism of 
CRP reduction following aerobic exercise in 
hookah-smoker women.  

One limitation in the present study was that 
the diet was not controlled during the 
intervention period. However, it was best for 
participants to follow the same diet 3 days before 
each blood sample and during the training period. 
Another limitation of the present study is the 
small number of samples; therefore, it is 
recommended to conduct more studies with 
larger sample sizes and longer time periods to 
achieve more accurate results. 

Conclusion 

The results of this study indicate that 2 months of 
aerobic exercise, independent of the effect on 
blood lipid profile, may be associated with a 
decrease in CRP and improvement in 
cardiometabolic risk factors in hookah-smoker 
women. Therefore, it is suggested that changes in 
lifestyle and physical activity be considered as 
one of the health priorities in hookah smokers,  
so that at least some of their destructive effects  
are reduced. 
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 زنان تابولیکیم -قلبی خطر عوامل و التهابی وضعیت بر هوازی تمرین دوره یک آیا

 مقطعی مطالعه یک نتایج گذارد؟می تأثیر انیکننده قلمصرف
 

 1منیژه توانگر، 1محمد پرستش، 1عباس صارمی
 
 

 چکیده

 ماه دو تأثیر بررسی ش حاضر،انجام پژوه از هدف .باشدمی عروقی -قلبی هایبیماری و التهاب خطر اصلی عوامل از یکی قلیان، مصرف مقدمه:

 .بود کننده قلیانمصرف زنان ( درCRPا ی C-reactive protein) C واکنشگر پروتئین سطح و متابولیک رخنیم بر هوازی تمرین

  سن نظر از که (هفته در ارب دو حداقل) کننده قلیانمصرف زن 22 ، آزمونپس -آزمونپیش طرح با تجربی نیمه مطالعه این در ها:روش

 گروه دو به ادفیتص طور به و بودند، انتخاب شدند همسان( مترمربع بر کیلوگرم 66/26 ± 92/5) بدنی توده شاخص و( سال 82/27 ± 81/3)

با  نفر 10) یگاریس ریغ همسان از زنان شاهدگروه  کهمچنین، ی .قرار گرفتند( نفر 11) کشیدن قلیان و( نفر 11) هوازی + کشیدن قلیان تمرین

انتخاب  هیپاطح سدر  سهیمقا به منظورمترمربع(  بر لوگرمیک 20/26 ± 39/2شاخص توده بدنی  سال و میانگین 11/27 ± 71/2 یسنمیانگین 

 عادی زندگی به که شد درخواست اهدش گروه از .شد انجام هفته 8 مدت به و روز در دقیقه 50-35هفته،  در روز سه هوازی تمرین برنامه شدند.

 مورد Paired t آزمون از استفاده با هاداده. گردید گیریاندازه مداخله از پس و قبل متابولیکی خطر عوامل و CRP سرمی سطح. دهند ادامه خود

 .قرار گرفت تحلیل و تجزیه

داری طور معنی ( بهP=  020/0) درصد اشباع اکسیژن( و 001/0  =P) CRPسطح از نظر  یگاریس ریغ کنندگانشرکت، سطح پایهدر  ها:یافته

 زنان لیپیدی رخنیم در داریمعنی تغییر هیچ هوازی، تمرین هفته 8 از پس برخوردار بودند. از وضعیت بهتری کننده قلیانمصرفزنان نسبت به 

 به پاسخ درCRP (040/0 = P ) سطح و( P = 010/0) هوازی آمادگی ،(P = 040/0) بدن وزن ، اما(P > 050/0) نشد مشاهده کننده قلیانمصرف

 .یافت بهبود داریمعنی طور به هوازی ورزش

 در دارمعنی تغییر دونب بهبودی این. بخشدمی بهبود را کننده قلیانمصرف زنان هوازی آمادگی هوازی، ورزشی برنامه دوره یک گیری:نتیجه

 .بود همراه CRP کاهش سطح سرمی و با پلاسما چربی رخنیم

 زنان التهاب؛ قلیان کشیدن؛ تمرین؛ واژگان کلیدی:

 انزن متابولیکی -قلبی خطر عوامل و التهابی وضعیت بر هوازی تمرین دوره یک آیا .ژهی، توانگر منمحمد پرستش، عباس یصارم ارجاع:

 .26-34: (1) 14؛ 1400 مجله اعتیاد و سلامت .مقطعی مطالعه یک نتایج گذارد؟می تأثیر انیکننده قلمصرف
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