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Abstract

Objective: To investigate the effectiveness of galvanic skin resistance-aided biofeedback (GSRBF) training in reducing the pulse rate, respiratory 
rate, and blood pressure (BP) due to perceived stress in physiotherapy students.
Material and Methods: Forty-three students, those having a perceived stress scale (PSS) score of 20 or more out of 40, were subjected to GSRBF 
training 5 days a week for 3 weeks. The outcome measures of this study were pulse rate, respiratory rate, BP, and perceived stress. Perceived stress 
was assessed using PSS 10. Paired t-test was used to study the changes in dependent variables over time.
Results: The reduction of the pulse rate, respiratory rate, BP, and perceived stress was found to be statistically significant at the end of the trial 
(p<0.001). 
Conclusion: The GSRBF training was found to produce a significant reduction in the physiological response and perceived stress in physiotherapy 
students. Further, controlled research should be conducted to verify these findings and to identify the most effective stress-reducing training 
protocol.
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Introduction

The prevalence of stress during professional courses is sig-

nificantly higher, which is increasingly being reported in recent-

ly published articles (1,2). The incidence of distress such as the 

symptoms of depression is found to be high (3,4), leading to an 

increased tendency to commit suicide (5,6). The performance of 

students in the classroom as well as in clinical practice is greatly 

affected in the presence of emotional distress, leading to stress-
related disorders (7,8). The presence of current mental distress 
and further health problems can be observed in those who per-
ceive medical stress (9,10). 

The curriculum of the physiotherapy course has become 
vast in the present decade. The student’s efforts are high to 
complete the course demands. Various future perspective needs 
such as securing a masters seat and being a competent clinical 



practitioner as well as other needs such as social and emo-
tional factors influence the students’ mental health. Hence, 
the students undergoing this course are predisposed to stress.

Recently, a variety of relaxation techniques have been in-
troduced to reduce stress and anxiety, out of which biofeed-
back, (BF) training is found to be an effective tool in a variety 
of health conditions, ranging from hypertension to epilep-
sy (11). BF training enables the subject to control his body 
responses such as heart rate. Paran et al. (12) have found 
an improvement in blood pressure (BP) and a reduction in 
medication after the intervention of biofeedback-assisted re-
laxation training. Mogra and Singh have reported a reduc-
tion in systolic and diastolic BP after the intervention of yogic 
relaxation in combination with galvanic skin resistance-aided 
biofeedback (GSRBF) training of 30 min over a period of 2 
months (13).

The purpose of the present study was to investigate the 
effectiveness of GSRBF training in reducing the pulse rate, 
respiratory rate, BP, and perceived stress in physiotherapy stu-
dents.

Material and Methods 

Setting and Participants
The present study was undertaken at Dr. D. Y. Patil Physio-

therapy College, Pune. The students of the second, third, and 
fourth year of the Bachelor’s in Physiotherapy (BPT) course 
were invited to participate in this study. The subjects having a 
perceived stress scale (PSS) score of 20 or more were included 
in the study.

Procedure
The design of this study was a pretest-posttest quasi-ex-

perimental study. This study has the approval of the Sub-eth-
ics committee, Research Cell of Dr. D. Y. Patil Physiotherapy 
College, Pune. A total of 71 physiotherapy undergraduate 
students were invited to participate in this study. The out-
come measures of this study were the pulse rate, respiratory 
rate, BP, and perceived stress. A total of 43 subjects having a 
PSS score of 20 or more underwent GSRBF training 5 days a 
week for 3 weeks. Informed written consent for participating 
in the study was taken from all the subjects. All experiments 
were conducted according to the Declaration of Helsinki. 

Assessment of Clinical Parameters and Perceived 
Stress

The subjects were made to assume a supine lying po-
sition. The pulse rate and BP was measured using an elec-
tronic digital BP apparatus (Omron – Automatic Blood Pres-
sure Monitor; Model HEM - 7111). The respiratory rate was 
recorded by observing the movement of the chest wall for 1 
min. Perceived stress was assessed using PSS 10. This scale is 
most widely used for measuring the perception of stress. PSS 
can be easily administered in community samples with junior 
of alteast high school education. The items and response al-
ternatives could be understood and easy to grasp. The ques-

tions asked in PSS are related to feelings and thoughts during 
the last month. In each case, the respondents are asked how 
often they felt a certain way repeatedly. This scale has been 
documented for its reliability and validity for measuring the 
perception of stress (14).

Galvanic Skin Resistance-Aided Biofeedback Training
The subject was made to sit comfortably on a chair, 

placed in front of a GSR machine (GSR Biofeedback “Bio-
trainer” GBF-2000, Medicaid systems). Before the electrode 
placement, the part to be treated was thoroughly cleaned 
with alcohol solution to reduce the skin resistance. The elec-
trodes were fixed on the index and ring finger using a Velcro 
tape, and the subject was instructed to relax voluntarily using 
visual feedback from the machine. The training was provided 
for 10 min daily for 5 days a week for 3 weeks.

Statistical Analysis
Statistical analysis was performed using the Statistical 

Package for the Social Sciences (SPSS) 15.0 Software (SPSS 
Inc., Chicago, IL, USA). Shapiro–Wilk tests were completed 
to assess whether the dependent variables conformed to a 
normal distribution and whether parametric testing could 
be performed. The result of the Shapiro–Wilk tests suggest-
ed that the dependent variables were normally distributed 
(p>0.05). Thus, a parametric test was used to analyze the 
data. Paired t-test was used to study the changes in depen-
dent variables over time. The level of statistical significance 
was p<0.05.

Results

Of the 71 subjects who were assessed for perceived 
stress, 43 subjects (eight males, 35 females) had a PSS score 
of 20 or more and agreed to participate in the study. The sub-
ject’s characteristics, including age, weight, height, and body 
mass index (BMI), were recorded (Table 1). The pulse rate, 
respiratory rate, BP, and PSS score was compared between the 
baseline and at the end of the third week. Significantly lower 
values were noted in all the parameters (p<0.001) (Table 2). 
During the 3-week training period, the mean (SD) reduction 
of the pulse rate, respiratory rate, systolic BP, diastolic BP, and 
PSS score was found to be 8.79 (5.37), 3.37 (2.90), 4.07 
(4.05), 3.37 (4.40), and 8.00 (2.37), respectively.
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Table 1. Subject characteristics

                        Range

 Mean (SD) Maximum Minimum

Age (years)  19.30 (2.98) 18 22

Weight (kg) 62.63 (20.39) 36 115

Height (m) 1.56 (0.07) 1.45 1.79

BMI (kg/m2)  25.36 (7.27) 15.38 42.54

SD: standard deviation; BMI: body mass index
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Discussion

This study was designed to investigate the effect of GSRBF 
training in reducing the pulse rate, respiratory rate, BP, and per-
ceived stress in physiotherapy students. The data showed that 3 
weeks of GSRBF training led to a significant reduction in physi-
ological responses and perceived stress.

Our results provide preliminary evidence that GSRBF training 
was associated with significantly lower values in physiological re-
sponses such as the pulse rate, respiratory rate, BP, and perceived 
stress. The findings in our study are consistent with a previous 
research, which reported the beneficial effect of GSRBF on these 
physiological responses and stress. Paran et al. (12) have reported 
an improvement in BP and a reduction in medication after the in-
tervention of biofeedback-assisted relaxation training. Mogra and 
Singh (13) have reported lower values in systolic and diastolic 
BP after the intervention of yogic relaxation in combination with 
GSRBF training of 30 min over a period of 2 months.  

Similarly, Khanna et al. (15) compared the three groups: 
(1) GSRBF group, (2) progressive muscle relaxation (PMR) train-
ing group, and (3) control group. They concluded that both the 
GSRBF and PMR groups significantly reduced the pulse rate and 
anxiety score over a period of 10 days. However, in their study, 
PMR training was found to be more effective than GSRBF train-
ing in reducing the pulse rate and anxiety scores.

Agnihotri et al. (16) investigated the effect of electromyo-
graphic (EMG) and electroencephalographic (EEG) BF relaxation 
trainings on generalized anxiety disorders. They reported that 
both EMG and EEG BF relaxation trainings resulted in a remark-
able improvement in GSR and a significant decrease in state and 
trait anxiety after 12 days of treatment. In another study, Turan-
kar et al. (17) reported a significant drop in the resting pulse 
rate following a week-long relaxation practice, irrespective of 
practicing pranayama.

The parameters measured can be affected by various fac-
tors such as the time at which measurement was taken, cof-
fee or alcohol intake, meals, regular exercise, age, everyday 
life stress. To minimize these constrains, we measured all the 
parameters at the same time (morning), and the range of age 
group was kept constant (18–22 years). In addition, the sub-
jects were instructed not to exercise. The limitation of the pres-
ent study was that the long-term effect of the GSRBF training 
program was not assessed. The lack of a control group is the 

other limitation of this study. However, because of the variabil-
ity in the subject’s baseline characteristics such as heart rate, 
BP, and respiratory rate, it is difficult to form a homogenous 
group of control subjects.

Conclusion

Galvanic skin resistance-aided biofeedback training is found to 
produce a significant reduction in the pulse rate, respiratory rate, 
BP, and perceived stress in physiotherapy students. Further, con-
trolled research should be conducted to verify these findings and 
to identify the most effective stress reducing training protocol.
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