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Abstract 

Background & purpose: Software engineers face a lot of stress due to job deadlines. This leads them 

to have prehypertension which is a precursor of clinical hypertension. Thus the purpose of this study is 

to study the effect of self guided breathing using mobile application on blood pressure. 

Materials and Methodology: 30 patients were selected with prehypertension. They were explained the 

use of the application and then asked to breathe in pace with the ques of the application for 2 minutes. 

SBP and DBP was measured pre and post breathing technique using digital sphygmomanometer. 

Results: There was significant reduction in both systolic and diastolic blood pressure after breathing 

technique. Statistical analysis showed mean value of SBP pre treatment and post treatment was 

129.6±5.768 and 114.8±6.552 respectively. (p<0.0001, t=16.703). While mean value of DBP pre 

treatment and post treatment was 81.9±5.846 and 74.13±4.732 respectively. (p<0.0013, t=8.230). 

Conclusion: This study concludes that self guided breathing using mobile application is effective to 

reduce both systolic and diastolic blood pressure in software engineers with prehypertension. 
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Introduction 

Job stress is defined as “A set of psychosocial factors experienced by workers due to work 

conditions, generated as composite experiences at different levels within an organization.” 

Among environmental factors, job stress is an important determinant of hypertension and is 

well-studied in developed countries [1]. It is very important to understand the role of stress at 

the organizational level and understand how this relates to hypertension in low and middle-

income countries (LMIC) such as India. Public health researchers in these countries need to 

recognize the window of opportunity to address factors that can reduce CVD risk at 

workplaces [2, 3, 4]. 

Hypertension is a major contributor to the world-wide epidemic of cardiovascular disease 

(CVD) [5]. It is estimated that hypertension causes 7.5 million deaths world-wide amounting 

to 12.8% of the total of all annual deaths [6]. Many risk factors leading to hypertension are 

modifiable and therefore provide an opportunity for preventive efforts [7]. Hence any 

intervention that can successfully prevent or reduce hypertension should be viewed as 

promoting cardiovascular health of individuals [8]. 

Blood pressure is the lateral pressure exerted by the contained column of blood on the wall of 

the arteries. The pressure is exerted when the blood flows through the arteries. The term 

‘blood pressure’ refers to arterial blood pressure. Arterial blood pressure is expressed in four 

different terms: 

Systolic blood pressure, Diastolic blood pressure, Pulse pressure, Mean arterial pressure [9] 

2017 High Blood Pressure Clinical Practice Guideline [10].  
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Categories of BP in Adults* BP 
 

BP Category SBP  DBP 

Normal <120 mm Hg And <80 mm Hg 

Elevated or 

Prehypertensive 
120-129mmhg And <80 mm Hg 

Hypertension    

Stage 1 130-139 mm Hg Or 80-89 mm Hg 

Stage 2 ≥140 mm Hg Or ≥90 mm Hg 

*Individuals with SBP and DBP in 2 categories should be 

designated to the higher BP category. BP indicates blood pressure 

(based on an average of ≥2 careful readings obtained on ≥2 

occasions, as detailed in Section 4); DBP, diastolic blood pressure; 

and SBP systolic blood pressure. 

 

Vasan and colleagues [11] found that the conversion rate of 

prehypertension to hypertension over 4 years was 30% Slow 

and deep breathing (“paced breathing”) has been 

traditionally associated with meditation and healing for 

hundreds of years [12]. Paced breathing plays a prominent 

role in behavioral methods of treating hypertension that 

have reported some short-term successes [13-15]. However, 

asking patients to perform paced breathing sessions on their 

own may be impractical. Apart from the prolonged training, 

practicing, skill, and motivation needed, effortlessly 

performed paced breathing involves individualized 

breathing patterns that typically require personal coaching. 

The physiological origin of the hypotensive effects of paced 

breathing has traditionally been attributed to the “relaxation 

response” [13]. While relaxation is a widely accepted, 

beneficial outcome of slow breathing, the antihypertensive 

effect of paced breathing may have a more direct 

physiological origin. 

“Paced breathing; mobile application “Is a utility to let you 

improve your breathing technique. You simply set your 

inhale, exhale, and hold times to whatever you want, and 

this app will give you ques of when to start inhaling and 

exhaling [16]. 

Based on the available literature [17-22], self-guided breathing 

appears to be useful for prehypertensives who might benefit 

from reducing stress and sympathetic activity. Patients 

should be instructed to use the application routinely in daily 

15-minute sessions, aiming to accumulate at least 45 

minutes of slow breathing per week; the device can display 

the cumulative duration of slow breathing to assist in 

achieving this goal. 

Slow breathing (< 10 bpm), especially with prolonged 

exhalation, appears to reduce sympathetic nerve traffic and 

thus causes arteriolar dilatation. The process is believed to 

be initiated by activated pulmonary mechanoreceptors, 

which respond to the increased tidal volume that 

accompanies slow breathing, and act in concert with cardiac 

mechanoreceptors to inhibit sympathetic outflow [23-24]. 
 

Methods 

In this study 30 software engineers both male and female 

aged between 20 to 40 years were recruited by convenient 

sampling. 

Subjects were included in this study if they aged between 20 

to 40 years (both genders) and were diagnosed 

Prehypertensive software engineers (120-139mmHg/80-

89mmHg) along with one year of working experience. 

Subjects were excluded if they were hypertensive 

individuals on hypertensive medications, Any recent ECG 

evidence of myocardial infarction, Any h/o of MI, 

Congenital heart disease stroke, or working for less than one 

year. 

From the subjects demographic data was collected. Systolic 

and Diastolic blood pressure was taken using 

validated automatic oscillometric blood pressure device 

(ICC = 0.80) before and after intervention. 

Blood pressure measurement: Subject was made 

comfortable and allowed 5 min of rest. SBPs and DBPs and 

HR was recorded by a validated automatic oscillometric 

device which was placed on the left arm of the patients. In 

the beginning of the session, three measures were made, but 

only the second and third measurements were averaged. 

During the baseline, respiratory and recovery periods, the 

measurements were read by the minute. 

Breathing technique: Subject was explained the use of the 

application. Subject was asked to breathe normally for one 

min. Normal inhalation and exhalation time for him/her was 

noted. According to which Inhalation and exhalation timing 

was set in the application. Along with it breath per min was 

set with it. 

 

Findings 

Data Analysis and result: Statistical analysis was performed 

by using Graphpad instat 3 software. Paired t test was used 

to analyze systolic and diastolic blood pressure and the 

effectiveness of self guided breathing on it. 

 
Outcome Measure Training Mean ±Sd Paired t Value Significant p Value Mean Difference 

Systolic BP 
Pre RX 129.6±5.768 

16.703 0.0001 14.833 
Post RX 114.8±6.552 

Diastolic BP 
Pre RX 81.9±5.846 

8.230 0.0013 7.833 
Post RX 74.13±4.732 

 

 
 

Results 

There is extremely statistical significance (p<0.0001) 

between pre and post value of systolic blood pressure. The 

systolic blood pressure reduced post intervention which 

shows effectiveness of self guided breathing on blood 

pressure.  

Also there statistical significance (p<0.0013) between pre 

and post value of diastolic blood pressure. The diastolic 

blood pressure reduced post intervention which shows 

effectiveness of self guided breathing on blood pressure.  
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Discussion  

The aim of the present study was to determine whether slow 

breathing training results in a modification of central neural 

pathways controlling blood pressure. 

Hence this study found out that self guided breathing using 

mobile application helped software engineers with pre 
hypertension to reduce their systolic and diastolic blood pressure. 

The baroreceptor reflex (baroreflex) is a negative feedback 

mechanism involving stretch receptors, present primarily in 

the aortic arch and carotid sinuses, that monitor arterial 

blood pressure and respond to acute changes via central–

neural–autonomic pathways, The baroreflex is therefore 

tightly coupled to, perhaps even predominantly accountable 

for, LF HRV oscillations [27, 28-32].  

It has been indicated that slow breathing causes the pulse 

harmonics of blood flow (i.e. blood pressure oscillations) to 

synchronize with the rhythm of the heart [29]. Various studies 

have found that slow breathing increases amplitudes of 

blood pressure oscillations and HRV, and that this is 

particularly significant at a respiration rate of 6 breaths per 

min (0.1 Hz) [33-36]. At 6 breaths per min, the LF HRV 

oscillations are said to be augmented by respiration [37-38].  
The mechanism underlying the BP-lowering effect is [39, 13, 41]. 

 One hypothesis holds that autonomic imbalance plays a 

major role in the origin of hypertension [42-44]. Relative 

overactivity of the sympathetic nervous system 

eventually desensitizes cardiopulmonary and arterial 

baroreflex/chemoreflex receptors, leading to a resetting 

of threshold BP values at which regulatory signals are 

triggered [46]. Paced breathing with prolonged breath 

cycles may favorably alter (ie, reduce) chemoreceptor 

sensitivity, thereby decreasing arterial baroreceptor 

inertia and sympathetic outflow [47]. 

  Another possible mechanism involves the fact that 

augmentation of tidal volume activates the Hering-

Breuer reflex mediated by pulmonary stretch receptors 
[48]. This reduces chemoreflex sensitivity, in turn up 

regulating baroreflex receptor sensitivity and thereby 

decreasing arterial BP.  

 

It has also been suggested that paced slow breathing entrains 

central nervous system nuclei in which respiratory and 

cardiovascular centers crosstalk, thus favorably altering 

rhythmic sympathetic outflow to the vasculature. Small 

mechanistic studies suggest that the reduction in BP occurs 

mainly via a reduction in systemic vascular resistance and 

total arterial compliance [39, 40, 49, 24].  

It is known that regular practice of breathing exercises 

increases parasympathetic tone, decreases sympathetic 

activity, improves cardiovascular and respiratory functions, 

decreases the effect of stress on the body and improves 

physical and mental health (Adhana et al., 2013, Kulur et al, 

2009 and Mourya et al, 2009). Hence, breathing is 

considered to be a regulator of the autonomic nervous 

system and consequently of mental processes. Controlling 

the breath and thus calming the nerves is a prerequisite to 

controlling the mind and the body. By voluntarily changing 

the rate, depth, and pattern of breathing, the messages being 

sent from the body’s respiratory system to the brain can be 

changed. In this way, self guided breathing techniques 

provide a gateway to the autonomic communication network 

through which the individual can, by changing the breathing 

patterns, specific messages send to the brain using the body 

language, and the body responds to it.  

Conclusion  

This demonstrated that slow breathing is indeed capable of 

inducing a modification in respiratory and cardiovascular 

control, and that appropriate training could induce a long-

term effect. 
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