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ABSTRACT 

 
Singh M, Sachdev S. Correlation between General Intelligence, 

Emotional Intelligence and Stress Response after One Month 
Practice of Moderate Intensity Physical Exercise. JEPonline 2020; 

23(1):38-47. The purpose of this study was to determine the 
correlation between intelligence and stress parameters and to 
assess the same parameters after practice of one month of 
moderate intensity physical exercise. This study was conducted on 
35 healthy male volunteer students to assess correlation between 
stress parameters in subjects with varying level of general 
intelligence (GI) and emotional intelligence (EI). Correlation studies 
were again conducted after one month between the same 
parameters to evaluate the effect of moderate intensity physical 
exercise (MIPE). Baseline values were recorded using standard 
scales. IQ and EQ correlated negatively with the both acute and 
chronic stress parameters and positively with each other. Positive 
correlation was found between acute and chronic stress. With 
practice of one month of moderate intensity physical exercise, there 
was a significant increment between the parameters under study 
and hence improved results. Moderate aerobic exercises practiced 
on long term basis reduced stress and improved intelligence.  
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INTRODUCTION 

 
Physical exercise is any bodily activity that enhances or maintains physical fitness and overall 
health and wellness (12). Physical activity promotes positive changes in one’s mental health 
and the ability to cope with stressful encounters (23). Moderate to vigorous intensity exercise 
is an effective method for improving perceived stress, stress symptoms, and quality of life 
(32). Academic performance is strongly related with aerobic exercises and that the 
cardiovascular fitness has the strongest association (31). 

 
Study of intelligence is a dynamic field that is continuously evolving, expanding, and gaining 
importance. In fact, although there are several external environmental factors (e.g., seminars, 
educational programs, coaching, and training) developed to enhance intelligence, there is still 
little known about the causes of inter-individual differences in intelligence and how many 
factors are operating for the development, organization, and execution of intelligence (26). 

 
The idea of multiple intelligence that includes both interpersonal (i.e., to understand other 
individual’s emotions and intensions) and intrapersonal (i.e., to understand one’s own 
emotions) provides a foundation for models of emotional intelligence (EI) (8). EI is the 
capability of individuals to recognize their own and other people’s emotions, to discern 
between different feelings and label them appropriately, to use emotional information to guide 
thinking, behavior, and to manage or adjust one’s emotions to adapt to an environment and 
achieve personal goals (10).  

 
There are 5 types of stress: (a) acute time limited stress that involves short term challenges; 
(b) brief naturalistic stress (i.e., an event that is normal but nevertheless challenging); (c) a 
stressful event sequence that continues to yield stress into the immediate future; (d) a 
chronic, long term exposure to a stressful situation; and (e) a distant stressor that is not 
immediate (25). The cause of stress is commonly described as the interaction between an 
individual and the environment in which the individual assesses deficiencies in his/her coping 
strategies in response to demanding situation (14). Several studies have shown bad effects 
of stress on various parameters of higher mental functions such as attention, concentration, 
learning, and memory (22). Generally, all stressful events generate certain category of 
emotions of varying intensity that affect cognition and performance (13). 

 
It is well-known that each individual reacts differently to the same type of stress due to his or 
her own experiences and genetic makeup that raises several questions. For example, is 
there any correlation between general and emotional intelligence? Does a different level of 
general and/or emotional intelligence contribute to differences in the stress response? Or, is it 
that intelligent people are more prone to stressful experiences and adverse health effects? 
Does exercise on a long term basis influence the correlation between parameters of stress 
and intelligence? To answer these intriguing questions, the present study was designed to 
explore the effects of long term exercise on the correlation between intelligence and stress.  
 
MATERIAL AND METHOD 

Subjects 
The study was conducted on 35 healthy male volunteers (age 20 to 30 yrs; mean ± SD, 24.42 
± 1.6). Volunteers who were already involved in physical activity, those with a history of 
psychiatric illnesses, central nervous system (CNS) disorders, drugs and/or alcohol abuse or 
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any other known medical condition were excluded. Only male subjects were chosen because 
females have different levels of stress and stress reactivity during different phases of the 
menstrual cycle.  
 
This study was approved by the Institutional Ethics Committee of Government Medical 
College Jammu, J&K, India vide no. IEC/Pharma/Thesis /Research/T7 B/C/2017/436 dated 
10/26/2017. The subjects were called and briefed about study with the help of subject 
information sheet, which was followed by obtaining an informed written consent for 
participation. Each subject served as his own control. Only educated volunteers were chosen 
for the reasons that adequate educational background was required for completing the 
questionnaires and visual time reaction measurements. All the experiments were done in 
prior to 12:00 p.m. to minimize the diurnal variations in cortisol level. 
 
Procedure 

The study was performed in two phases. In the first phase of the study, basal parameters (IQ, 
EQ, chronic stress, acute stress, cognitive tests, stress related parameters like handgrip, 
serum cortisol) were assessed. In the second phase of the study, the effect of one month of 
moderate intensity physical exercise (MIPE) was assessed on all parameters. Correlation 
coefficient was studied between parameters in the second phase and compared with basal 
values of the first phase.  
 
Serum cortisol is a well-known biochemical marker of stress. It was assessed via Siemens 
ADVIA Centaur Cortisol assay (29). The isometric handgrip (IHG) was used as a measure of 
efferent sympathetic system outflow via a handgrip dynamometer (30).   
 
Moderate Intensity Physical Exercise 
 

The MIPE consisted of walking briskly at the rate of 4 mph (11) for 30 min∙d-1 for 5 d∙wk-1 (i.e., 
150 min∙wk-1) (33) for a 1 month duration.  
 
The Scales that were used included: (a) the Wechsler Adult Performance Intelligence Scale, 
the Indian adaptation version (28) for IQ; (b) the N.S. Schutte Emotional Intelligence Scale 
(24) for EQ; (c) the Acute Stress Questionnaire (3) for acute stress; and (d) the Sheldon 
Cohen Perceived Stress Scale (5) for chronic stress. For assessing cognitive functions, the 
Stroop Color and Word Test (27) and the PGI Memory Test (21) were used. 
 
Statistical Analysis 
 

The statistical analysis was done using stats tester version 3.1.2. The data distribution was of 
both Gaussian and no Gaussian type. Thus, both parametric and non-parametric tests were 
applied. Comparison of pre-exercise and post-exercise mean data was done by the student t-
test. The Wilcoxon Sign-Rank Test was used for no Gaussian data (EQ, AS, PS scores). The 
results were computed as significant at p value<0.05 level (*), more significant at p<0.01 level 
(**), and highly significant at p<0.001 level (***).   
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RESULT 

The basal value for IQ ranged from 84 to 125 and EQ from 98 to 151. On the basis of median 
value of IQ and EQ, the subjects were categorized into four groups (Table 1 & Figure 1).  
 
Table 1: Grouping According to Median IQ (110) and EQ (127) Scores. 

Group Name Number of Subjects IQ EQ 

Group 1: High IQ-High EQ 11 117.5 ± 6.1 142.4 ± 6 

Group 2: Low IQ-High EQ   9   99.3 ± 6.5 133.0 ± 6.6 

Group 3: High IQ-Low EQ 10 116.8 ± 3.3 117.0 ± 7.8 

Group 4: Low IQ-Low EQ   5   99.2 ± 6.1 111.2 ± 7.5 

IQ = Intelligence Quotient; EQ = Emotional Quotient 

 

 

The baseline values of various parameters were assessed group-wise and the following 
results were noted (Table 2 a-b & Figure 2).  
 
 
Table 2(a): Baseline Values of ASS, PSS, IHG, and Serum Cortisol. 

Group 

Number 

ASS PSS IHG 

(mmHg) 

S. Cortisol 

(µg∙dL-1) 

1 28.6 ± 4.8 12.5 ± 6.9 20.3 ± 1.9  8.3 ± 0.3 

2   39.7 ± 14.4   17.6 ± 2 23.3 ± 1.7 18.9 ± 0.9 

3   42.8 ± 13.6 22.2 ± 4.7 27.2 ± 1.9 12.5 ± 0.7 

4 71.4 ± 4.4   23.8 ± 11.8 30.4 ± 2.6 9.9 ± 1 

ASS = Acute Stress Score; PSS = Perceived Stress Score; IHG = Isometric Handgrip; S. Cortisol = 

Serum Cortisol 
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Table 2(b): Baseline Reaction Time and Score of Cognitive Tests. 

Group 

Number 

Stroop Test 

Neutral Interference Facilitation 

Score Time Score Time Score Time 

1 65.1 ± 6.8 944.1 ± 163   74.2 ± 5.9  872.7 ± 111.3 79.1 ± 3.7 692.5 ± 66.8 

2 65.7 ± 4.6 757.4 ± 82.2 72.5 ± 3 894.6 ± 96.3 77.4 ± 1.9 719.3 ± 139 

3 66.5 ± 5 841.7 ± 74.8 74.6 ± 2   936.6 ± 78 76.2 ± 3.3 795.4 ± 123.5 

4 56.8 ± 8.9 764.2 ± 57.8    71.8 ± 1.3   902.6 ± 77 77.1 ± 4 814.4 ± 137 

Time recorded is in milliseconds. Stroop Test was done to assess the subjects’ visual reaction time 
and score. 

 
 

Group 

Number 

Memory Test 

Recent Memory Attention Concentration 

Time Score Time 

1 18.5 ± 1   40 ± 8.7 198.1 ± 1.7 

2      24 ± 1.6 34.2 ± 4.1 206.1 ± 2.6 

3   25.9 ± 1.5 39.6 ± 6.6 205.1 ± 2.6 

4  30.4 ± 0.8 27.2 ± 2.8 208.9 ± 4.6 

Time recorded is in seconds. Memory Test was used to assess the subjects’ short term memory and 
attention concentration span. 
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Correlation Results 
 

In the first phase of this study, IQ was significantly and negatively correlated with acute 
stress. EQ was also correlated significantly and negatively with acute and chronic stress; and 
a positive correlation was found between acute and chronic stress. 
 
With 1 month of MIPE, a positive correlation was found between IQ and EQ with 0.42 
coefficient. IQ was negatively correlated with acute stress level and chronic stress level with a 
correlation coefficient of -0.49 and -0.45, respectively. The EQ score was negatively 
correlated with acute and chronic stress level with a correlation coefficient of -0.80 and -0.89, 
respectively. There was also a positive correlation of 0.85 between acute and chronic stress 
level (Table 3).  

 

Table 3: Correlation Coefficient of First and Second Phase. 

S.No Parameters First Phase Second Phase 

1 IQ/EQ 0.23  0.42** 

2  IQ/ASS -0.41* -0.49** 

3  IQ/PSS                 -0.20 -0.45** 

4 EQ/ASS -0.51**  -0.80*** 

5 EQ/PSS -0.52**  -0.89*** 

6     ASS/PSS  0.49**   0.85*** 

ASS = Acute Stress Score; IQ = Intelligence Quotient; EQ = Emotional Quotient; PSS = Perceived 
Stress Score 

 

DISCUSSION 
 
General and emotional intelligence have individual variations and their differential 
combination is predictive of baseline stress reactivity. Exercise boosts intelligence and, thus 
an individual develops better stress coping strategies. In the present study, correlation was 
assessed in two phases comparing parameters IQ, EQ, ASS, and PSS. In first phase, 
correlation between basal level findings was assessed and in second phase correlation 
among same parameters was assessed after 1 month of MIPE training.   
 
First Phase Study  
Higher level of general and emotional intelligence was associated with lower levels of both 
acute and chronic stress. IQ showed no significant correlation with EQ. A positive and 
significant correlation was found between acute and chronic stress. 
 
The present study exhibited no significant correlation between IQ and EQ, which is similar to 
earlier studies (9,26) reporting non-significant or a weak correlation between the two 
parameters. The lower the subjects’ intelligence the more severe is the trauma. The inverse 
correlation between general intelligence and stress (acute and chronic) is in agreement with 
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earlier studies (6,18). Individuals with higher EQ are expected to experience fewer symptoms 
of stress. Acute stress causes dysregulation of emotions as observed in an earlier correlation 
study (1). Lu et al. (16) also reported greater intensity of precompetitive anxiety in individuals 
with low EQ scores. While acute stress is an adaptive response of an individual to cope with 
fluctuations of environment that are essential for survival, chronic stress is deleterious and 
leads to various disease states. Positive correlation between acute and chronic stress is in 
synchrony with earlier studies (19,20) concluding that chronic stress mediates long-term 
effects of acute disaster stress. 

 
Second Phase Study  
The effect of 1 month of MIPE on correlation between parameters was established in the 
second phase of the study.  With long term exercise, there was a significant improvement in 
IQ as observed in previous studies (15). Long-term exercise improves use and regulation of 
emotions (7). Individuals reported significant reduction in acute stress with long term practice 
of exercise as demonstrated, which is in agreement with the findings of Childs and Wit (4). 
Also, Azizi (2) was of the view that long term exercise reduces the intensity of stress, as it 
helps develop efficient and appropriate stress coping strategies. Since the practice of 
moderate intensity physical exercise significantly improved the subjects’ IQ and EQ along 
with decreasing symptoms of acute stress and chronic stress levels, the correlation among 
the parameters exhibited improvement compared to first phase of the study.  
 
The subjects’ performance on the Stroop Test was independent of general or emotional 
intelligence while performance in the Memory Test was depended on both these parameters. 
The results of the study may be specific to the type of subjects analyzed and their individual 
variation in physical fitness and activities performed in daily routine.  However, the study did 
provide an important insight about improvement in intelligence level and reduced level of 
stress after long term exercise that produced lasting effects. More studies are needed to look 
at these parameters in larger number of subjects. 
 
CONCLUSION 
 

The IQ-EQ group-wise results indicated that the low IQ high EQ group with the highest serum 
cortisol level and the low IQ low EQ group with the highest handgrip value, ASS, and PSS 
scores were most stressed out. Thus, it can be inferred from the first phase of the study that 
individuals with a high level of both general and emotional intelligence experience lesser 
intensity of stress and that chronic stress may develop in response to acute stress over a 
long period of time. Also, the findings indicated that the low IQ subjects used less effective 
rehearsal strategies. Significant improvement in correlation between various parameters in 
second phase of study compared to first phase was due to the effect of 1 month of MIPE 
practice that supports the use of moderate exercise to improve intelligence level and helps to 
develop better stress coping strategies.  
 
RECOMMENDATION 
 
Moderate intensity exercises are recommended for improvement in intelligence quotient and 
cognitive functions such as recent memory and attention concentration. It also helps to 
prevent emotional exhaustion, the root cause of stressful lifestyle, due to better regulation of 
emotions.  
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