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 مقدمه

ANS

ANS

CVD



HR

 

                                                 
1- Autonomic Nervous System(ANS) 
2-Heart Rate; HR 
3-Sympathetic Nervous System(SNS) 
4-Parasympathetic Nervous System(PNS) 
5-Resting Heart Rate(RHR) 
6-Sympathovagal Balance 
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SNS PNS

.

CVD

                                                 
1-Cardiac Vagal Control(CVC) 
2-Arrhythmia 
3-Body Mass Index(BMI) 
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ACSM)

  

                                                 
1-Pittsburgh Sleep Quality Index(PSQI) 
2-Plysomonography 
3-Subjective Sleep Quality 
4-Sleep Latency 
5-Sleep Duration 
6-Sleep Efficiency 
7-Sleep Disturbances 
8-Use of Sleep Medications 
9-Day Time Dysfunction 
10-American Collage of Sport Medicine (ACSM) 
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 دو گروه  يفين و انحراف استاندارد اطلاعات توصيانگيم :1جدول 

 

 يدار يسطح معن  گروه کنترل  ن يگروه تمر
 

 سن )سال(

 متر( يقد )سانت

 لوگرم(يک وزن )

لوگرم بر متر يشاخص توده بدن )ک

 مربع(

 

 

 

 

 پژوهش حاضر در هر دو گروه يرهاييوابسته مربوط به متغ يج آزمون تينتا  : 2جدول 
 

 گروه کنترل نيگروه تمر 

 يدار يسطح معن
سطح 

 يدار يمعن

 #يضربان قلب استراحت

 #ان قلبحداکثر ضرب

 ت خوابيفياز کيامت

*p≤ ؛#  
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ن و يتمر  ت خواب در دو گروهيفي، حداکثر ضربان قلب و کيضربان قلب استراحت يهان و انحراف استاندارد دادهيانگيسه ميمقا :1نمودار 

 درصد. 5دار در سطح احتمال  ي( نشان دهنده تفاوت معن*کنترل، )

  بحث
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HR

HR

HRV

                                                 
1-Heart Rate Variability(HRV) 
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HRV

 

ANS

HR

 .

NON-REM PNS 

SNS REM

SNS PNS

NON-REM

                                                 
1-Resting Bradycardia 
2-Sympathetic Vasomotor 
3-endothelial Nitric Oxide Synthase(Enos) 
4-Nitric Oxide(NO) 
5-Non Rapid Eye Movement(NON-REM) 
6-Rapid eye movement(REM) 

 
 



 

 455 

REM

NON-REM

REM

CVC

CVC

 

 يريگ جهينت

ANS

 ANS

 

  تشکرتقدير و 

 

   

 .

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 456 

REFERENCES 
1. Kim D, Son CS, Kang WS. Development of Sleep Quality Index Using Heart Rate. Sleep 2016; 
20: 25-49. 
2. Cincin A, Sari I, Oğuz M, Sert S, Bozbay M, Ataş H, et al. Effect of acute sleep deprivation on 
heart rate recovery in healthy young adults. Sleep and Breathing 2015; 19(2): 631-6. 
3. Kadoya M, Koyama H, Kurajoh M, Kanzaki A, Kakutani-Hatayama M, Okazaki H, et al. Sleep, 
cardiac autonomic function, and carotid atherosclerosis in patients with cardiovascular risks: 
HSCAA study. Atherosclerosis 2015; 238(2): 409-14. 
4. Trimer R, Cabidu R, Sampaio LL, Stirbulov R, Poiares D, Guizilini S, et al. Heart rate variability 
and cardiorespiratory coupling in obstructive sleep apnea: elderly compared with young. Sleep Med 
2014; 15(11): 1324-31. 
5. Stein PK, Pu Y. Heart rate variability, sleeps and sleeps disorders. Sleep Med Rreviews 2012; 
16(1): 47-66. 
6.Johansson JK, Kronholm E, Jula AM. Variability in home-measured blood pressure and heart 
rate: associations with self-reported insomnia and sleep duration. Journal of Hypertension 2011; 
29(10): 1897-905. 
7.Spiegelhalder KA, Fuchs L, LADWIG J, Kyle SD, Nissen C, Voderholzer U, et al. Heart rate and 
heart rate variability in subjectively reported insomnia. Journal of Sleep Research 2011; 20(1,2): 
137-45. 
8.Glass J, Lanctôt KL, Herrmann N, Sproule BA, Busto UE. Sedative hypnotics in older people with 
insomnia: meta-analysis of risks and benefits. BMJ 2005; 331(7526): 1169. 
9.Sadat-Hoseini SK. Effects of rhythmic aerobic exercises on sleep quality in sedentary young 
women. RJMS 2016; 23(149): 18-27. 
10.Chennaoui M, Arnal PJ, Sauvet F, Léger D. Sleep and exercise: a reciprocal issue?. Sleep Med 
Rev 2015; 20: 59-72. 
11.Iftikhar IH, Kline CE, Youngstedt SD. Effects of exercise training on sleep apnea: a meta-
analysis. Lung 2014; 192(1): 175-84. 
12.Buchheit M, Simon C, Piquard F, Ehrhart J, Brandenberger G. Effects of increased training load 
on vagal-related indexes of heart rate variability: a novel sleep approach. Am J Physiol Heart Circ 
Physiol 2004; 287(6): H2813-8. 
13.Mendelson M, Borowik A, Michallet AS, Perrin C, Monneret D, Faure P, et al. Sleep quality, 
sleep duration and physical activity in obese adolescents: effects of exercise training. Pediatr Obes 
2016; 11(1): 26-32. 
14.Ferris LT, Williams JS, Shen CL, O’Keefe KA, Hale KB. Resistance training improves sleep 
quality in older adults—a pilot study. J Sports Sci Med 2005; 4(3): 354-60.  
15.Myllymäki T, Rusko H, Syväoja H, Juuti T, Kinnunen ML, Kyröläinen H. Effects of exercise 
intensity and duration on nocturnal heart rate variability and sleep quality. European Journal of 
Applied Physiology 2012; 112(3): 801-9. 
16.Alencar KL, Carvalho LB, Prado LB, Vantini AL, Vieira VC, Cardoso AP, et al. Older people 
involved in physical activity benefit from water exercise, showing longer total sleep time. Journal of 
the American Geriatrics Society 2006; 54(4): 725-7. 
17.Dadashpoor A, Mohammadi R. Investigating Effect of a Period of Water Exercise on Sleep 
Quality in Male Elders. SSU_Journals 2013; 21(3): 300-10.  
18.Koenig J, Jarczok MN, Wasner M, Hillecke TK, Thayer JF. Heart rate variability and swimming. 
Sports Med 2014; 44(10): 1377-91. 
19.Guerreiro LF, Pereira AA, Martins CN, Wally C, Gonçalves CAN. Swimming physical training in 
rats: cardiovascular adaptation to exercise training protocols at different intensities. JEP 2015; 
18(1): 1-12. 
20.Totou NL, Sá RWM, Alzamora AC, Cardoso LM, Becker LK. Cardiopulmonary reflex and blood 
pressure response after swimming and treadmill exercise in hypertensive rats. JEP 2015; 18(5): 
86-95. 
21.Lord C, Sekerovic Z, Carrier J. Sleep regulation and sex hormones exposure in men and 
women across adulthood. Pathologie Biologie 2014; 62(5): 302-10. 
22.Kaminsky LA. ACSM’s health-related physical fitness assessment manual. 1

th
 ed. United States: 

American College of Sports Medicine(ACSM); 2014. 
23.Woodruffe S, Neubeck L, Clark RA, Gray K, Ferry C, Finan J, et al. Australian Cardiovascular 
Health and Rehabilitation Association (ACRA) core components of cardiovascular disease 
secondary prevention and cardiac rehabilitation 2014. Heart Lung Circ 2015; 24(5): 430-41. 



 

 457 

24.Buysse DJ, Reynolds CF, Monk TH, Berman SR, Kupfer DJ. The pittsburgh sleep quality Index: 
A new instrument for psychiatric practice and research. Psychiatry Res 1989; 28: 193-213. 
25.Omachi TA. Measures of sleep in rheumatologic diseases: epworth sleepiness scale (ess), 
functional outcome of sleep questionnaire (fosq), insomnia severity index (isi), and pittsburgh sleep 
quality index (PSQI). Arthritis Care Res (Hoboken) 2011; 63(11): 287-96. 
26.Garber CE, Blissmer B, Deschenes MR, Franklin BA, Lamonte MJ, Lee IM, et al. American 
College of Sports Medicine position stand. Quantity and quality of exercise for developing and 
maintaining cardiorespiratory, musculoskeletal, and neuromotor fitness in apparently healthy 
adults: guidance for prescribing exercise. Medicine and Science in Sports and Exercise 2011; 
43(7): 1334-59. 
27.Hajirezaii B, Barari A, Abbassi Daloii A. Consumption of Ginkgo biloba extract and swimming 
training on nmda and bdnf plasma in untrained girls. JMP 2015; 2(54): 183-90.  
28.Faraut B, Boudjeltia KZ, Vanhamme L, Kerkhofs M. Immune, inflammatory and cardiovascular 
consequences of Sleep restriction and recovery. Sleep Med Rev 2012; 16(2): 137-49. 
29.Fragiadaki K, Tektonidou MG, Konsta M, Chrousos GP, Sfikakis PP. Sleep disturbances and 
interleukin 6 receptor inhibition in rheumatoid arthritis. J Rheumatol 2012; 39(1): 60-2. 
30.Shamsaei F, Cheraghi F. Survey the sleep disturbances and general health among people in 
hamedan city. HUCM Jornal 2013; 20(2): 40-5.  
31.Shafie A, Goharimoghadam A, Nabavi Zadeh MS. The effects of interval exercise training on 
heart rate recovery and heart rate variability after coronary artery bypass grafting. RJMS 2016; 
23(147): 91-8. 
32.Valenzano A, Moscatelli F, Triggiani AI, Capranica L, Piacentini MF, Mignardi S, et al. Heart-
rate changes after an ultra-endurance swim from italy to albania: a case report. Int J Sports Physiol 
Perform. 2016; 11(3): 407-9. 
33.Alvert JW, Condit ME, Aragón JP, Nicholson CK, Moody BF, Hood RL, et al. Exercise protects 
against myocardial ischemia-reperfusion injury via stimulation of beta (3)-adrenergic receptors and 
increased nitric oxide signaling: role of nitrite and nitrosothiols. Circ Res 2011; 108(12): 1448-58. 
34.Quan SF, Connor GTO, Quan JS, Redline S, Helaine E, Shahar RE, et al. Association of 
physical activity with sleep disordered breathing. Sleep Breath 2007; 11: 149-57. 
35.Werner GG, Ford BQ, Mauss IB, Schabus M, Blechert J, Wilhelm FH. High cardiac vagal control 
is related to better subjective and objective sleep quality. Biological Psychology 2015; 106: 79-85. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 458 

 
Armaghane-danesh, Yasuj University of                                                                                   Original Article 
Medical Sciences Journal (YUMSJ) 
 

Autonomic Nervous System Responses 

Assessment and Sleep Quality Changes 

Following Eight weeks Selected Swimming 

Training in Untrained Females 
 

Sadat-Hoseini SK
*
, Babaei L, Sadati-Bizaki ST 

 

Department of Sport Physiology, University of Mazandaran, Babolsar, Iran 
 

Received: 4 Jul 2017        Accepted: 18 Jul 2018 

 
Abstract 
 
Background and Aim: evidence has shown the relation between autonomic nervous system 
response and sleep quality; and the beneficial effects of exercises on these two subjects. The 
present study was aimed to investigate the effect eight weeks selected swimming training on 
Autonomic Nervous System responses assessment and sleep quality changes in untrained 
females. 
 
Methods: In the present semi-experience study, 24 sedentary healthy untrained females were 
randomly assigned in two exercise training (n=12) and control (n=12) groups. The swimming 
training protocol includes sessions with 60 minutes at 60 to 80 percent of maximum heart rate, 
three sessions per week for eight weeks. Resting and maximal Heart rate assessed before and 
after intervention. Participants sleep quality was assessed using the Pittsburgh Sleep Quality Index 
(PSQI). The data was processed by using SPSS version 22 and Independent and dependent t-test.  
 
Results: The results showed a significant decrease in resting heart rate and maximum in the 
exercise group (p = 0.071, p = 0.071,) respectively. The score of sleep quality index of participants 
in the training group showed a significant decrease (p = 0.0001). The performance of swimming 
exercises resulted in a significant decrease in the score of sleep quality index and maximum heart 
rate in the exercise group compared to the control group (p = 0.002 and p = 0.017). Quality and 
maximal Heart rate in training group as compared to control group (P=0.002, P=0.017). 
 
Conclusion: according to the findings, swimming exercises through improving the sympathovagal 
balance led to decrease Heart rate and improve sleep quality in untrained females. Thus it should 
be considered as a viable non-pharmacological strategy to improve sleep quality in untrained 
females. 
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