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Abstract  

Background: Stress is an individual’s inability to cope up with the altered situation. The stress may be 

mental or physical or both.  Stress up to an optimal level is necessary to achieve the target but prolonged 

stress may result in illness. Individual’s capacity to react with stress is varied and depends on their 

personality. The stress influences our autonomic functions that can be measured in term of heart rate 

variability (HRV). So this study is conducted to compare the effect of physical stress in subjects of Type ‘A’ 

and Type ‘B’ personality.   

Methodology: For this study, 30 participants of Type ‘A’ and 30 of Type ‘B’ personality 18-30 years aged 

subjects were taken. In all participants, HRV was recorded during resting state (baseline) and after physical 

stress for five minutes, for short-term analysis. The physical stress was subjected to 45-degree shoulder 

abduction of one arm with maximum extension. 

Results: The raised baseline heart rate was observed in Type 'A' than Type 'B' personality subjects. When 

the physical stress was applied, the sympathetic parameters (LF, LF: HF ratio) was decreased and the 

parasympathetic parameter (HF) was increased in Type 'A' whereas in Type 'B' personality subjects 

parasympathetic parameter (HF) was increased and sympathetic parameters (LF) was decreased. 

Conclusions: The physical stress is good for Type 'A' personality subjects as their parasympathetic activity 

are raised, while the Type 'B' personality subjects are unable to cope up with physical stress as they present 

raised sympathetic activity.   
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Introduction 

Stress is body’s reaction to exhibit a change in the 

environment.
(1)

 The brain plays a critical role in 

the body's perception and its response to 

stress.
(2)

 Several studies found an association 

between stress and illness.
(3,4,5)

  Stress can make 

the individual more susceptible to physical illness 

like the common cold, insomnia and other health-
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related problems.
(6)

 Various studies have shown 

that acute and chronic stress has been associated 

with raised serum lipids and coronary artery 

disease.
(7)

  Stress may be either mental or physical 

or both.   

Stress response also depends on individuals 

characteristics such age, physical well-being, their 

personality etc.
(2)

  Research indicates that type of 

personality also influences the subjective response 

to stress. Type ‘A’ personality individuals are 

ambitious, rigidly organised, highly status-

conscious, sensitive, impatient, anxious, proactive, 

and concerned with time management. They are 

more competitive, outgoing, aggressive and more 

prone to stress and depression. While Type ‘B’ 

personality individuals have lower stress levels. 

They typically work steadily and enjoy the 

achievement. When faced with competition, they 

may focus less on winning or losing than their 

Type ‘A’ counterparts, and more on enjoying the 

game regardless of winning or losing.
(8)

      

The Type 'A' personalities are more prone to stress 

and cardiovascular diseases. The cardiovascular 

disease (CVD) is a global burden and cause about 

one-third of all death worldwide.
(9)

 The state of 

cardiovascular health can be measured by heart 

rate variability (HRV). The heart rate variability 

refers to the beat-to-beat alternations in heartbeat 

intervals and provides quantitative markers of 

autonomic regulation.
(10)  

Heart rate variability 

(HRV) has been used to examine the responses to 

physical stress on the autonomic nervous system 

(ANS).
(11)  

The most often HRV is measured in term of 

parameters such as low-frequency (LF) power, 

high-frequency (HF) power and LF: HF ratio. LF 

is concerned with the heart’s low parasympathetic 

and high sympathetic activity. Elevated LF during 

a workday is associated with high work stress. HF 

is concerned with parasympathetic activity and it 

is influenced by respiratory frequency. Stress 

decreases HF and increases LF and LF/HF 

ratio.
(12)

  Therefore, HRV provides a measure to 

express the activity of the ANS, and may 

consequently provide a measure of stress.
(13)

 

The sympathetic and parasympathetic activity 

differs accordingly based on the individual’s type 

of physical activity (PA). Everyone perform 

physical activity to sustain their life. However, the 

amount varies to personal choice from person to 

person. It is conceivable that physical stress has 

the varying effect on HRV in different personalit-

ies. So this study is taken into account to compare 

the effect of physical stress on the subjects of 

different type of personality in term of HRV.      
 

Materials and Methods  

This study was conducted after ethical approval of 

the institutional committee and informed consent 

from all the participants.  

The participants for this study were chosen from 

18-30 years aged ministerial staff of SMS Medical 

College, Jaipur (Rajasthan) India. These 

participants were subjected to Glaze questionnaire 

and accordingly they were divided into two type, 

Type 'A' and Type 'B' personalities. The 20 

questions from “Glaze Stress control lifestyle”
(14)

 

were asked from the participants, each question 

has two extremes on a linear scale from 1 to 7. 

The subjects had to choose proximity of answer in 

terms of numbers. Then the numbers of all the 

answers were added. After that, the personality 

was classified according to their total score. 

Type 'A' personality having 80 to 140 total scores 

Type 'AB' personality 60-79 total scores 

Type 'B' personality <59 total scores 

Type 'AB' personality was excluded from the 

study. 

Finally, 30 subjects for type 'A' and 30 subjects of 

type 'B' personality were selected for the study. 

After selection of Type 'A' and Type 'B' 

personalities, relevant history and anthropometric 

measurements were taken and Body mass index 

(BMI) was calculated. The recording procedure 

was explained to all the participants and the 

instructions were given to the subjects, that to 

avoid food preceding two hours before HRV 

testing; coffee, nicotine and alcohol should not be 

taken 24 hours prior to the testing and wear loose 

and comfortable clothing. 
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The fifteen minutes rest were given to all 

participants before proceeding to the recording of 

HRV. The room ambient temperature was 

maintained between 24-25ºC. Subjects were 

instructed to breathe quietly during the entire 

recording period with closed eyes and to avoid 

talking, coughing, sleeping and moving hands, 

legs or body. The five-minute recording of 

baseline HRV during resting state and during 

physical stress for short-term analysis of HRV in 

each subject was done. The physical stress was 

subjected, by 45-degree shoulder abduction of one 

arm with maximum extension and this arm also 

remained unsupported by any other objects. The 

assessment of HRV recording was done for 5 

minutes by CANW in Windows-based Cardiac 

Autonomic Neuropathy Analysis System (version 

1.0).  

Student’s unpaired “t” test was used to infer the 

significance of the difference in means of HRV 

parameters in type A and type B personalities. The 

data were analysed by software Microsoft 

Corporation USA, 2003 and primer version-6. 

Statistical significance was assigned at p<0.05.  

 

Results 

The mean age (years) of Type ‘A’ and Type ‘B’ 

personality subjects was 23.73±2.96 and 

24.50±3.49 (P=0.432) respectively. Similarly BMI 

(kg/m
2
) for Type 'A' was 24.12 ± 1.75 and for 

Type 'B' it was 23.79 ± 1.47 (p= 0.432). So both 

Type ‘A’ and Type ‘B’ personality subjects were 

well comparable in terms of age and BMI 

(P>0.05). 

At resting state, the heart rate in Type ‘A’ 

personality was significantly higher than Type ‘B’ 

personality subjects. During Physical stress the heart 

rate decrease in Type ‘A’ personality, while it 

increased in Type ‘B’ personality subjects, it was 

found with a significant difference in both the 

groups. When in mean change in heart rate from 

physical stress to baseline was compared in both the 

groups it was found HR was decreased to -8.03 

±3.28 in type 'A' personality subjects whereas it was 

increased to 14.99 ±1.28 in type 'B' personality 

subject which was found with the significant 

difference.  

Likewise, LF also reduced in type 'A' and increases 

in type 'B' personality subjects due to physical stress 

and that difference in both the groups was found 

significant. Whereas the opposite effects were 

observed in case of HF where it increased in type 'A' 

and decreased in type 'B' personality subjects due to 

physical stress and that difference in both the groups 

was also found significant. As LF represent 

sympathetic and HF represent parasympathetic, so it 

can be depicted that in type 'A' personality subjects 

had increased parasympathetic whereas type 'B' 

personality subjects had increased sympathetic 

activity during physical stress. (Table -1 and Figure-

1). 

It was also revealed that the LF: HF ratio (mean 

change) also decreased in type ‘A’ personality but it 

was increased in Type ‘B’ personality due to 

physical stress. And this difference was also found 

significant. (Table -1 and Figure-1).   

 

Table-1 Comparison of HRV variables baseline, Physical stress and its mean change in Type ‘A’ and Type 

‘B’ personalities 
S. No. HRV Variable Type ‘A’(N=30) Type ‘B’(N=30) Significance 

1            Heart Rate 

(beats/minute) 

Baseline 84.77± 0.90 77.04 ±1.18 p<0.001* 

Physical Stress 76.74 ±  3.36 92.03± 1.00 p<0.001* 

Mean Change -8.03 ±3.28 14.99 ±1.28 p<0.001* 

2 LF(nu) Baseline 72.94 ± 3.82 68.9 ±  3.38 p<0.001* 

Physical Stress 61.10 ±  3.94 74.5   ±6.33 p<0.001* 

Mean Change -11.84 ±5.32 5.63 ± 8.28 p<0.001* 

3 HF(nu) Baseline 27.06 ±  3.82 31.11 ± 3.38 p<0.001* 

Physical Stress 38.90 ±3.94 25.5 ±   6.33 p<0.001* 

Mean Change 11.84± 5.32 -5.63 ±  8.28 p<0.001* 

4 LF:HF ratio Baseline 2.77  ±  0.54 2.25  ±   0.36 p<0.001* 

Physical Stress 1.60  ± 0.27 3.18  ±   1.11 p<0.001* 

Mean Change -1.17  ± 0.58 0.93 ± 1.29 p<0.001* 

                            *significant  
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Figure-1 The baseline, physical stress and mean change of LF: HF ratio in Type 'A' and Type 'B' 

personality subjects 

 
 

Discussion  

Stress is a part of our life, it is beneficial within 

the limit to achieve our targets, but it is harmful to 

our health when it is beyond the limits. In the 

present study, we found that the baseline heart rate 

and the sympathetic component of HRV are 

significantly higher in Type ‘A’ than the Type ‘B’ 

personality subjects, indicates a stressful situation 

of Type ‘A’ personality subjects even in resting 

state. 

During physical stress, the heart rate is decreased 

in Type 'A', while in Type 'B' personality subjects 

it is increased.  In contrast of our findings, Simran 

Kaur et.al found heart rate increased significantly 

in Type A personality subjects with a high 

significant difference (89.83 ± 7.17, p<0.001)  and 

in Type B personality subjects with a 

 no significant increase (90.71 ± 10.55, p>0.05). 

This difference may be because of different type 

of physical stress used in that study.  

In the present study, mean HF value of HRV 

(parasympathetic) is increased in Type 'A' 

personality while it is decreased in Type 'B' 

personality subject during physical stress.  Simran 

Kaur
(15)

 et.al found a significant decreased HF 

value (125.33 ± 21.36, p<0.001) in Type A 

personality subjects, that is in contrast to our 

finding. While in type B personality subjects the 

decrease in HF value (138.86 ± 48.21, p>0.05) 

with a non-significant difference is consistent with 

our observation. 

In the present study, LF (sympathetic) and LF: 

HF ratio is decreased in Type 'A' personality, 

while in Type 'B' personality it is increased. 

Similar to the present study, Simran Kaur et al 

observed a high significant increase in LF: HF 

ratio in Type ‘B’ (2.05 ± 0.73, p<0.001) than Type 

‘A’ personality subjects during physical stress. In 

contrast to present study the LF: HF ratio 

increased significantly in Type A Personality 

subjects of Simran Kaur et al (2.59 ± 1.17, 

p<0.001). 

The parasympathetic component (HF) is activated 

during physical stress mainly in Type 'A' 

personality subjects. This is important key finding 

which indicates that the physical stress may be 

beneficial for Type 'A' personality subjects, as 

they are already in restless condition (elevated 

heart rate). It is well documented in various 

studies that the physical exercise immediately rise 

the sympathetic but in long-term rise the 

parasympathetic’s and also beneficial of all 

personality subjects.
(16)

 Enough research work 

regarding the effect of physical stress on various 

types of personality was not found to compare 

with results of the present study. So it is to 

research by other authors also. 

The present study revealed that the perception of 

stress is different in unlike personality subjects, as 

we found that the baseline heart rate and 

sympathetic component (LH, LF: HF ratio)  is 
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elevated even during resting state in Type ‘A’ then 

Type ‘B’ personality subjects. 

The present study evaluates that during physical 

stress; the heart rate decreased in Type ‘A’ while 

it is increased in Type ‘B’ personality subjects. It 

was found that during physical stress sympathetic 

is dominated in Type B personality subjects than 

Type A. while in Type A subjects physical stress 

stimulates parasympathetic (increase HF and 

decreased LF: HF ratio). This is major finding of 

this present study that in Type 'A' personality 

physical stress stimulates parasympathetic, that is 

a good sign of physical health. The effect of 

physical stress in different personalities is not well 

documented till now. So the effect of physical 

stress on Type 'A' personality should be further 

evaluated, by future research. 

 

Conclusion 

It is concluded from this study that Type 'A' 

personality subjects have raised heart rate and 

sympathetic during resting state than the Type ‘B’ 

personality subjects, so they are more prone to 

future consequences of various diseases. The 

physical stress is beneficial to Type ‘A’ 

personality subjects, as it reduces sympathetic and 

stimulates the parasympathetic component of the 

autonomic nervous system. While the type B 

personality subjects are unable to cope up with 

physical stress as they present raised sympathetic 

activity. The present study suggests that physical 

stress may be advantageous to competitive, 

impatient Type 'A' personality subjects. 
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