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ABSTRACT

Researches in the last decade have shown that hatartn recovery period after exercise test ishygassociated
with mortality after cardiac events so that the amibof rest and exercise heart rate can indicate sbverity of the
risk of diabetes. But what is the connection betwesting heart rate and activity in diabetics, lates and healthy
people has been neglected, so the aim of this stizdyto compare the resting heart rate and actiiitythree
groups of athletes, diabetics and non-athletes fubygion of the autonomic nervous system, espgdiadl heart is
that this disorder has a poor prognosis and is asgted with increased risk of sudden death. Fos ghirpose, 120
subjects were selected and resting heart rate activity during and after exercise test were complardll
statistical analysis was performed using statidteaftware SPSS version 16 and charts were drawmgusXCEL,
2010 edition. Statistical significant level was smtered less than < 0/5.Results of the research showed that
exercise test people with diabetes reach their mari heart rate sooner and resting heart rate i® dgher than
the other two groups. This shows the positive efié@hysical activity on vagal tone and heart ragtonomic
nervous system of heart rate.
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INTRODUCTION

Global statistics show the increasing trend of pkence and incidence of type Il diabetes. Manyelvelithat type |l
diabetes is a preventable disease and can be dtmappropriate interventions to prevent diabetegdople at risk.
Therefore, primary prevention of diabetes in recé@tades has been the subject of many studies.t®tiee
increase of diabetes in developing countries, piyrpaevention of diabetes in countries have paldicimportance.
Identification of risk factors for type Il diabetesd determine appropriate strategies to reducgrihing rate of
diabetes in the population at risk, is the maimpoif interest. Genetic predisposition, insulinisemce, obesity,
impaired glucose tolerance, physical inactivity grabr diet are the most important risk factors; beer, other
factors have been considered in the developmertiadfetes. Most available researches studied trextsffof
behavioral interventions or lifestyle through iresed physical activity and educating suitable tiatral in primary
prevention of diabetes, it seems that over the ogrdecades diabetes has been treated as a prdedfitsase [1].
But of course, according to the rapid advancesumdn knowledge, in addition to modifying behavieorda
improving lifestyle habits in the future, achievingpre effective and definite ways to prevent diabadoes not
seem out of reach. In addition, regular physicdivig, by acting on blood lipids gives rise to theduction of
coronary artery disease and diabetes. In recems,ygeowing evidence show that delayed return afrtheate to
normal after exercise heart by increasing cardralsythmia and mortality in patients with diabetesliitus and
cardiovascular disease are linked [2].Moreovergméapidemiological data confirmed resting heaté ras an
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independent factor in predicting mortality from di@vascular disease in men and women with and witknown
heart diseases [3].In fact, some studies have teghan increased risk of diseases with increagsting heart rate
in more than 60 bpm.However, lowered resting heart and endurance in trained subjects and increase
Parasympathetic tone is seen. These findings sutgadsxercise may affect HRR, however, thereliariéed data
on the effects of exercise.Lgramnth and his colieag(2007) examined the effects of exercise inthede
parameters involved in coronary artery disease. fdselts showed that the experimental group sicpamifily
decreased resting heart rate by 6% [4].Tsai anddiisagues (2005) investigate the effect of cardéhabilitation
on resting heart rate and recovery of diabeticep#iThe results of this study showed that redteart rate of
physical activity compared to without exercisesup® significantly decreased, While the heart ratovery in
without exercise group increased to a greater ef¢n

Research methodology

Method of studying was clinical trial which werdesged through simple random sampling of 40 typdidlbetic
patients, 40 healthy subjects and 40 athletes 69eyears old of general staff of Ardabil. Diabgpiatients were
confirmed by specialist and according to test tesexisted in files. In none of the healthy andeiéhgroups have
no obvious symptoms of type Il diabetes includiggdrphagia, polydipsia and polyuria according ® American
Diabetes Association and the World Health Orgaimatand considering there is no specialist in chihi
supervision, suspicious people were excluded. Stuitidividuals were from three groups older tharas@ living
in the city of Ardabil, both genders, in age grafB0-50 yearsold. Data collection tool was a qoestaire about
basic variables as age, sex, occupation, educationber of children, weight, height, marital statsrmoking rate.
This study involved 40 male diabetes patientsttinae of them withdrew from the test due to perboeesons.

Exercise test

Before the grouping from each participant standastl of modified Bruce was taken on a treadmillrddeesponse
of subjects was monitored continuously during thst using an electrocardiogram 12 — derivativeoAldlood

pressure was measured manually at the end of ¢agh ef the test and was recorded. The test cautinuntil

autonomic exhaustion and helplessness. Heart edteebthe test, during the test, and after the cisertest were
measured and recorded in a sitting position. Tariles the basic features of the subjects, deseepdtatistics
(mean, standard deviation) and to assess the ndalistabution of variables, the test Kolmogorov mighov test

was used, and to evaluate and compare the groapsdbpendent one-way ANOVA test was used. Analystbe

results of all statistical calculations were penfed using SPSS software version 16 and graphsadvaven with the
help of EXCEL, 2010 edition. Significant level diettest was considered< 0/5.

Research findings

Average of maximum and resting heart rate in atisletas lower than the other two groups and thfsreiice was
statistically significant, maximum heart rate dgrim maximal aerobic activity as well as the restqgokis higher in
people with diabetes. According to table 1-1 arapbrl-1 it was observed that the average restiag hate and
maximum heart rate is higher in people with diabeted this difference was statistically significant

Maximum heart rate and resting heart rate afteragimum activity and the time to reach maximum heat¢ (in
beats / min)

Tale 1. Chart comparing three groups of subjects hang resting heart rate (beats / min)

Athletes Non-Athletes | Type 2 diabetes Research vables
50+7 60+4 7016 Resting heart rate
145+4.2 155+4.50 160+2.22 Maximum heart rate
15.21+4.33 12.25+5.54 10.45+2.33 Time to reldéh.., based on minute

DISCUSSION AND CONCLUSION

Regarding resting heart rate decrease, the resfullss research are in accordance with the restfiltéanesiman’s
research results which showed that breath contedltice caused a significant reduction in the hestgt of a group
of college men, and also with the results of Bathat al who showed that two weeks of hypoxia wékincreases
ventilatory response and decreases heart sympathetve activity. Considering the acquired statsstirom the
current study, when we compare the average rekt@ag rate of the athlete group with the other gnaups, we see
that the number of beats in a minute among athletdess than the other two groups which seemseta b
considerable amount. The ability to recover heate after exercise depends on cardiovascular sysa@@acity to
reverse the stimulations of the nervous systemtlam@daptations of the Pressure receptors invalvedercise [9].
Heffernan et al (2007) concluded that heart ratovery after exercise is regulated by both Sympathend
parasympathetic branches. Initial reduction in heate is through parasympathetic nerves for reatitin, along
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with delay reduction because of continuation ofct@ation of parasympathetic nerves and the reduoctif the
effects of sympathetic nerves. Tark et al (200@pred that reduction in the activities of the swthmetic nerves
and improvement in pressure reflex after exercisbdcause of a constant decrease in the recefdtamsntyal
nervous system angiotensin [5]. It is showed tlaalyerecovery after exercise is recognized afteyavaeactivation
while sympathetic stimulation reduction is clearenext recovery stages. These findings with subsegfindings
showed that plasma norepinephrine concentrationsglthe first minute of recovery remained constanieven
increased immediately after the activity has bagperted [12].Of course, to support the findingghe$ study on
the effects of exercise on HRR with the resultstbir studies, the results of Jolie and colleag@663), Tsai and
colleagues (2005) that had positive impact of ptaishctivity on heart rate at rest and activityt thas been reported
is consistent. Studies have shown that aerobicceseereduced resting heart rate, which represenisceease in
sympathetic nervous system activity or increasevdgal tone [13].However, some studies reported edesing
resting heart rate even in the absence of chamgd®iautonomic nervous system [14]. It was algygested that
decreasing resting heart rate due to exercise malub to its consistency in sinoatrial node omenease in venous
return due to exercise and the result might beedsing the heart rate.But some studies have shuatrgénetics
have a significant effect on heart rate variabiéityd resting heart rate, and the level of heatpanse to exercise
can affect the person [15].Therefore, it seemsekatcise through making some adaptations on aot@noervous
system and improve venous return and changes isitioatrial node improves heart rate recovery.Atsmording
to the literature that the role of intensity of mise in the process of rehabilitation through ebser are very
important,in this study, we tried to bring effedtexercise and diabetes on resting heart rate atidtg that are
examined, perhaps because of the significant éiffezs between the three groups can be justifigdribaeasing
age, increasing arterial stiffness associated writheased systolic blood pressure that is concerirerteased
arterial stiffness may be due to the substitutiastec fibers by collagen and calcium. These charngehe arterial
structure is hardly correction function by exercigea way that lack of improvement in arteriafffsiss due to
exercise showed older people resistance to exertiseducing systolic blood pressure. Overall, tbsults show
that having physical activity although irregulaepents metabolism and cardiovascular diseasegj@ng aerobics
and anaerobic of intermittent exercise preventmfearly fatigue and possibly prevents the accunaulaif lactic
acid in the blood and strengthens the subject'sepawd capacity. And ultimately lowers the restiregrt rate and
maximum heart rate is in a similar maximal activi®f course, definitive conclusion in this casejuiees further
researches and it is hoped that in the future, mesearch in this regard is done.
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