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Introduction 

The intense and acute anxiety disorder 

together with the imminent feeling of death is 

called the “panic disorder”. The main feature 

of panic is the periodic attacks of intense fear 

that its frequency includes multiple attacks in a 

day or a year (1). The prevalence of this 

disease in women is two or three times more 

than men (2). Panic is the most prevalent 

disorder among the mental disorders, 

involving a great range of about 1.7 to 5% of 

the people (1- 2). Panic disorder is 

accompanied by cognitive and physical 

symptoms (3), such that it leads to principle 

disabilities and many people are hospitalized 

because of it (4). However, physiotherapy 

mechanisms of panic disease are not still 

known, although some studies have shown that 

reducing the sensitivity of 5-HT18 receivers in 

specific areas of the neural network and 

reducing the ability of bonding with serotonin 

can be the main reasons for this disease (5). 

Moreover, researchers have stated that due to 

the great deal of stress experienced by these 

patients, the strong activation of adrenal- 

pituitary- hypothalamus route (HPA) can be 

expected in such patients (4). However, the 

studies that analyzed the cortisol level of blood 

in panic patients have not reported any 

appropriate pattern in this regard. For instance, 

in a study that measured the cortisol level 

during the ordinary attacks, it was shown that 

the level of plasma cortisol hormone had no 

specific changes, or had only a little increase  
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Abstract 

Introduction: Cortisol is reported to be a factor for the hypothalamic–

pituitary–adrenal axis (HPA axis) in patients affected by panic disorders. On 

the other hand, HPA disorders can increase insulin resistance. The effect of 

intense aerobic exercise on the cortisol levels has also been reported on the 

patients with mental disorders. However, no study has yet investigated the 

effects of exercises in water on the cortisol and blood insulin levels in the 

patients affected by panic disorder. Hence, the purpose of this article was to 

review the effects of aqua training on cortisol and insulin levels of patients 

with panic disorder. 

Methods: Thirty six women affected by panic disorder with the average (age 

38.6 ± 6.45 years and weight 70.64 ± 11.04 kg) were randomly divided in 

two groups of aqua training group (n=18) and the control group (n=18).The 

aqua training group participated in a 12-week program for water exercises 

(three sessions a week, each session lasting one hour, and with the intensity 

of 50- 85 % of maximum heart rate) and the control group continued their 

normal life. Pretest and posttest blood samples were taken for measuring the 

cortisol and blood insulin levels. Data were statistically analyzed by 

independent and paired sample t tests (p≤0.05). 

Results: The results showed that aqua training has significant effect on 

reduction of insulin of patients with panic disorder (p=0.001), nevertheless it 

has no significant effect on cortisol of patients with panic disorder (p=0.52). 

Conclusion: It appears that aqua training could improve the insulin levels of 

patients with panic disorder.  
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 (6). In contrast, another study showed that the 

plasma cortisol level had a significant increase 

during the attacks (7). Moreover, there are 

contradictory reports about the increase (8) or 

the lack of increase (9) in the cortisol levels. 

On the other hand, the abnormal pressure 

increase on the body may damage the HPA via 

the immune system, affecting the glucose 

homeostasis that can result in insulin 

resistance (10, 11). Since cortisol is known as 

an antagonist for the insulin function that 

encourages the experience of glycogen, it is 

possible that it prevents insulin activity (13). 

However, although the pharmacological and 

non-pharmacological therapeutic methods 

such as cognitive-behavioral therapy are used 

for the treatment of panic disease, it can be 

seen that physical activities can improve the 

signs of panic disorder via behavioral and 

physiological changes (15, 16). One of the 

physical activities is considered as the aquatic 

exercises, by which the person deals with 

physical exercises, sport activities, physical 

readiness, and aerobics in the deep or shallow 

parts of the swimming pools, in such a way 

that three main therapeutic principles of 

aquatic exercises (buoyancy, viscosity, and 

thermodynamic aspects) make it distinct to the 

air sports and land sports. It has also been 

shown that aquatic exercises can improve the 

neurological performance, which significantly 

affects the daily activities, maintaining health, 

safety, and also the quality of life (17), such 

that in a study, wrestling had no significant 

effect on the cortisol and insulin levels in the 

prominent wrestlers, while sauna significantly 

reduced the insulin level in these athletes (18). 

Thus, regarding the existing discrepancies in 

the results of previous studies and since no 

comprehensive study was found before this 

research about aquatic exercises by the women 

affected by panic disorder, and considering 

cortisol as a factor for the HPA activities and 

the cortisol and insulin relations (10, 11), the 

question to be regarded is whether 12 weeks 

aqua training can help the treatment of panic 

disorder, thus, the current study aimed to 

review the effects of aqua training on cortisol 

and insulin levels of patients with panic 

disorder 

 

Methods 

The statistical population of this semi-

experimental study included female patients 

diagnosed with the panic disorder, going to the 

hospitals or private offices of psychiatrics for 

the required treatments in Isfahan. Forty 

women affected by panic disorder were 

selected. The selection of the participants was 

in such a way that following the confirmation 

of the specialist physician based on definite 

panic attacks by the patients, they were invited 

to collaborate in the exercise plan, and after a 

week of coordination, the participants were 

completely notified about the plan, purposes, 

and the methodology of the study. They had 

no previous sport experiences, and they also 

submitted their letter of consent about the 

study. They were asked to prevent 

consumption of anything affecting the 

dependent variables. It is to note that the plan 

for the study was approved by the moral 

committee of Tehran Science and Research 

Medical Science University, and the 

participants were assured that the obtained 

information from them were confidential, and 

they could withdraw from the study any time 

they wanted. A week before starting the study, 

the demographic features including height, 

weight, body mass index, and waist to hip 

ratio (WHR) were measured and recorded, and 

analyzed before and after the study. 

Accordingly, forty women were selected and 

categorized into two aqua training and control 

groups of 20 people. The subjects in the 

exercise group did the aqua training in 60 

minutes by walking and running (10- 15 min 

warming up, 35- 40 min the main aqua 

training, and 10- 15 min cooling down) with 

the intensity of 50- 80 % of maximum heart 

rate (the control was performed by the polar 

beats) (water temperature 28- 30 C) for 12 

weeks (3 days per week) (19), while the 

patients in the control group participated in no  
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exercises during research period. It should be 

noted that 4 people (2 persons from each 

group) were excluded from the study due to 

the life problems, working occupation, and did 

not participate in the measurements for the 

considered subjects, and thirty six people (18 

in the aqua training group and 18 in the control 

group) were selected as the statistical samples. 

The first blood samples were taken in fasting 

condition, 24 hours before the 12-week 

training period and the second blood samples 

were taken 24 hours after last session from the 

right hand elbow front vein. About 5 cc of 

blood sample was taken each time from the 

subjects, placed in the special test tubes for 

preparing the serum, and centrifuged for 10 

min. with 3000 rev. per min. The resulted 

serums were delivered to a laboratory and kept 

in -80 °C until the required time for measuring 

the indices. It is to note that all the procedures 

were done in homogeneous and standard 

conditions from 8:0 a.m. to 10:00 a.m. 

Obtaining the cortisol and insulin was done by 

special kits from Pars Azmoun Co. by the 

auto-analyzer device (Hitachi 902) made in 

Japan. The normal distribution of the data was 

first examined by Shapiro- Wilk test. Then, 

using the central indices and the data 

dispersion (mean and standard deviation), the 

paired sample t- test was used to compare the 

data in each group in pre and posttest, and 

independent t- test was applied to analyze the 

difference between the groups. All the 

statistical operations and calculations were 

done by SPSS 21 software at (p<0.05).  

 

Results 

The demographic characteristics and pre and 

post levels of insulin and cortisol of aqua 

training and control groups presented in Table 

1 and 2, respectively. The results about before 

and after the changes of cortisol from the 

paired t-test indicate that no significant 

changes were observed in any of the groups 

(aqua training group (p=0.53) and control 

group (p=0.49). However, the findings related 

to the insulin level showed a significant 

reduction in the aqua training group (p=0.001), 

although no significant changes were observed 

in the control group (p=0.36). Moreover, the 

results about the mean difference of the 

indices obtained from the independent t test 

indicate that a significant difference exists 

between the groups regarding the insulin level 

(p=0.001). However, no significant difference 

was observed between the groups for the 

cortisol level (p=0.52). Hence, we can 

conclude that the 12-week aqua training with 

50- 80% of maximum heart rate significantly 

reduced insulin level in patients affected to the 

panic disorder. 

 

Table 1. Demographic characteristics of aqua training and control groups subjects 

Variables control group (n=18) aqua training group (n=18) 

Age (year) 37.7 + 7.5 40.5 + 1.4 

Height (cm) 158.5 + 8.2 160.9 + 6.3 

Weight (kg) 68.10 + 25.85 73.11 + 4.2 

BMI(kg/m
2
) 27.4 + 7.6 26.4 + 65.7 

WHR 0.85 + 0.07 0.85 + 0.5 

 

Table 2. The results of independent and paired sample t tests for review the changes of 

cortisol and insulin in aqua training and control groups 

Variable Group  Pretest Posttest Paired 

sample t- test 

Independent 

sample t- test 

Cortisol 

(mg/dL) 

Aqua training 7.60±4.7 10.10±4.40 P=0.53 P=0.52 

control 6.70±4.7 9.10±3.70 P=0.49 

Insulin 

(µIu/ml) 

Aqua training 17.03±2.57 11.60±2.53 P=0.001 P=0.001 

control 16.90±5.30 18.50±6.00 P=0.36 
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Discussion 

The findings showed that despite increasing 

the rate of plasma cortisol after 12 weeks of 

aqua training in the aqua training and control 

groups, no significant changes were observed 

in the groups (intergroup and intragroup), and 

it was in conformity with the findings of Iwase 

et al. (2013), Pilch et al. (2013), and Strohle et 

al. (2009) (15, 20, 21). Iwase et al reported 

that after taking sauna, the cortisol level had 

no significant changes at 70 °C (20). In 

another study, Pilch et al. reported that taking 

sauna after running in the runners increased 

the cortisol level significantly (21). According 

to the results, physical exercises have had no 

significantly effects on the cortisol level even 

in healthy individuals. Strohle et al. also 

reported that aqua training had no significant 

effects on the plasma cortisol level in the 

patients affected by panic disorder. Thus, 

regarding the increase in the cortisol level and 

although measuring the blood cortisol level 

has been suggested as a criterion for the 

hyperactive HPA axis in the patients with 

mental disorders (15) and despite the fact that 

the ordinary feature of stress response is the 

releasing of adrenocorticotropic (ACTH) and 

cortisol hormones in the blood as the result of 

the HPA axis activation (4), but the 

involvement of the HPA axis is not still clear 

in the pathophysiology of panic disorder. On 

the other hand, various studies have used 

different methods and different intensity of the 

disease have reported different results after 

measuring the free cortisol in the sputum and 

plasma (22), such that they have suggested 

aerobic exercises as a non-medicinal approach 

towards treating the panic disorders (23, 24). 

For instance, numerous studies have analyzed 

the effects of aerobic exercises on the clinical 

responses of panic affected patients, and their 

results showed that 10 weeks of aerobic 

activities reduced the intensity of anxiety 

symptoms in the patients affected by panic 

disorder (23 -25). Anxiolytic reducing effects 

by aerobic exercises is reported in the studies 

by Esquivel et al. (2008) and Iwase et al. 

(2013) (16, 20). By the way, aqua training 

showed no significant effect on the cortisol 

level, in this study, and it seems that reduction 

in anxiety by the aerobic exercises was not due 

to reducing the cortisol level, as it is also 

shown in different studies that wrestling in 

healthy people has no significant effect on the 

cortisol level (26, 27). Moreover, various 

studies have reported that the sampling time 

after physical exercises can have significant 

effects on the cortisol density (28). Thus, it 

can generally be said that reducing the anxiety 

level by physical exercises has not been due to 

reducing the cortisol level, and it can be due to 

other means in the central nervous system. 

Regarding the insulin level, the findings 

showed that despite the significant reduction 

of plasma insulin after 12 weeks of aqua 

training, no significant changes were observed 

in the control group which is in conformity 

with the results obtained by Sadegh & 

Golestany, Kasprzak et al., and Aggon et al. 

(18, 29, 30). Sadegh & Golestany reported that 

12 weeks of aerobic exercises in water 

significantly reduced the level of insulin 

serum, as compared to the control group in the 

patients affected by MS (29). Regarding the 

effect of aqua training on the overweight 

women Kasprzak et al. showed that aqua 

training significantly reduce the insulin level 

(30). In another study Aggon et al. reported 

that wrestling had no significant effects on the 

insulin level in the top wrestlers, while taking 

sauna by these athletes significantly reduced 

the insulin level (18). In general, the studies 

have shown that regular physical exercises 

improve the sensitivity to insulin by increasing 

the glucose transport related to muscular 

contraction (31, 33), or via the muscular blood 

flow (34) as well as expression and 

translocation of the glucose transporter 

“GLUT-4” and encoding mRNA (35). Also, 

McGee and Hargreaves (2006) reported that 

physical exercises increase the activity of 

phosphatidylinositide-3-kinase in the substrate 

1 of the insulin receiver, hence, increasing the 

inclination towards the receivers. Although  
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according to this study, the mechanism of 

insulin reduction by the aquatic exercises is 

not quite clear, it can be considered with 

regards to the earlier pointed mechanisms (36). 

However, it is reported that hyperactivity of 

the HPA axis has significant effects on the 

glucose homeostasis, which in turn, increases 

the insulin resistance and leads to diabetes 

type II (10, 37). Thus, aqua training can reduce 

insulin resistance and prevent diabetes in the 

patients affected by the panic disorder. 

 

Conclusion 

Aqua training reduced the insulin level 

significantly, but had no significant effect on 

the cortisol level of the patients with panic 

disorder. However, the mechanism for 

reducing insulin in this study is not via 

affecting the cortisol. Briefly speaking, the 

results of the present study indicates that 

aquatic exercises can reduce the insulin 

resistance in the patient affected by panic 

disorder and prevent the onset of diabetes. 

However, further studies are required in order 

to discuss and conclude with great certainty 

about the effective factors on increasing and 

reducing the factors and the applications in 

sports fields. 
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