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The importance of exercise and knowledge of emotional intelligence (EI) is gaining
pace in academia, which is a positive development. Only a few single-blind research studies on
the benefits of exercise and Emotional intelligence have indicated their effects on educational
attainment among primary school children, but there are very few reports from young adult
students. This longitudinal study aims to develop an intervention protocol to investigate the
differential association between induced moderate physical exercise combined with emotional
intelligence awareness on academic performance among 18-24-year-old private medical
university students. Methods: Students are voluntarily enrolled in two groups: TEST (n = 180)
and CONTROL (n = 180) based on inclusion criteria along with applicable consent’s and
ethical clearance. The groups' baseline data mapping was completed in three phases. For the
TEST group, baseline data was obtained in three stages during Phase-1; -, which is the pre-
intervention phase: Anthropometric data, haemoglobin concentration, and cardiorespiratory
measurements were all measured in Stage 1. (Lab-based data). Stage 2: two questionnaires
were used, one to measure EI awareness and the other to assess learning styles (VARK). Stage
3 entailed the simultaneous recording of pre-intervention academic grades, of a said end block
examination for both TEST and CONTROL groups. Phase 2: This is the intervention phase,
which included only two components for the TEST group: the first was a moderate exercise
regime (BRISK WALKING) of 2-3 sessions per week for about 30 minutes per session, and the
second was addressing EI awareness. Which refers to knowing the current status of EI level,
and fostering EI knowledge through various teaching-learning methods. Following the end
of Phase -1 baseline data mapping, the two intervention components for the TEST group run
concurrently for about 6months/24weeks, for the TEST group. Phase-3: is the post-intervention
phase which included repeating of Phase-1; Stages 1, 2, and 3 for the TEST group, as well as a
concurrent record and analysis of post-intervention academic grades, of the final professional
examination for both TEST and CONTROL groups was done after Phase-2. The outcomes of
Phase-1 and Phase-3 differential association compared. Results: The Statistical Package for
Social Science (SPSS) Version 21.0 software was used to analyse all data from phases 1 and 3.
A statistically significant correlation was found between the TEST group (p = 0.0001) and the
CONTROL group (p = 0.406) when the pre-intervention period of multifactorial components
subjected to intervention was compared to the post-intervention period. Conclusion: Intervention
protocol with combined effect of emotional intelligence awareness and induced moderate
physical exercise (BRISK WALKING) has shown significant improvement in academic grades.
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In today’s academically demanding
world, many multifactorial components such as
nutritional status (example: iron concentration
in the blood), cardiorespiratory fitness, muscular
exercise, learning styles, and cognitive status
(emotional intelligence) play a critical role in the
outcome of academic performance as a successful
indicator of achievement. A variety of methods are
considered to asses ones academic progress based
on results. One such psychometric tool used to
differentiate between individuals’ performances
is the “measurement.” Academic proficiency
measured by IQ in pursuit of achievement was
once thought to be synonymous with success. The
fact that theoretical insight based on intelligence
alone is insufficient for critical thinking has long
been recognized; however, recent research reveals
that, while intelligence is required for academic
achievement, a trainable emotional mind makes a
significant difference in success '

Emotional intelligence (EI) is one of the
quantifiable variables. In 1990, EI was realized to
play a vital role in human intelligence "**43. The
EI may influence academic performance in school
children and it is twice as important as intelligence
quotient (IQ) in workplace performance *.In 1990,
Salovey and Mayer formulated the functional
operational definition of EI ¢ . When compared
to 1Q, research over the years has demonstrated
that EI is trainable, as Goleman reported in 1995.
Contrary to the earlier understanding ,recent studies
have revealed EI as a better predictor of success
than IQ '. Gorgich et al. (2016) suggested that a
possible training on EI development is desirable
based on their findings on the association between
El and academic achievements ’. Greater awareness
of the importance of EI and its incorporation into
academics is desirable for improving empathy,
practical skills, and academic performance among
health students .

According to a systematic review by
karkada et al., 2020 '°, EI is associated with
academic performance. The majority of the
studies were cross-sectional studies in health-
related students, indicating that there may be
a link between EI and academic performance.
The majority of these studies reported the ad hoc
comparisons of EI with academic performance,
either in the first or last year, and no training or
awareness program was made available prior to the

studies. On the other side, one study "' found that as
students progressed to the next academic year, their
EI and academic performance decreased, which
is an important finding in the field of education
11,12,13,14,15,16,17-

Iron is one of the most important
micronutrients because it is required for many
neuro-metabolic activities such as neurotransmitter
synthesis, oxygen transport, mitochondrial
functions, DNA biosynthesis, and myelin
sheath formation, all of which contribute to
the overall development of the nervous system
'® . Consequently, any deficiency in dietary
supplements, such as iron, will have a negative
impact on hemoglobin production. Such low
levels of hemoglobin concentration will affect the
oxygen-carrying capacity of the blood, resulting
in impaired memory and learning capacities, as
well as general growth and development, which
in some cases may be caused by a cerebral
infarct '*%° . Tron deficiency has been linked to a
reduction in dopamine neurotransmission, which
can be reflected in cognitive functions associated
with motor activity, problem-solving ability, and
academic performance 2'**%. In addition to fatigue
and poor memory, attention deficit related to
mitochondrial damage in brain neurogenic cells
2 and low academic accomplishment is possible
consequences of reduced cognitive function 26,
Aside from lowering overall health, new research
investigations have revealed that youngsters
with low hemoglobin profiles have a significant
impact on their academic performance in school.
Iron deficiency is associated with poor cognitive
performance in children and adolescents 272829302
2. Previous research has revealed
that low exam scores in schoolchildren may
be associated with microcytic anemia, a blood
disorder (Oski, 1993). Most studies stated that
anemia is negatively associated with academic
performance and nutritional supplements such as
iron, which can improve hemoglobin level and
thereby may improve academic performance .

Modern outcome-based education (OBE)
is concerned with improving students’ academic
performance through the use of kinesthetic learning
techniques. In reference to cardiopulmonary
fitness, physical activities are also important in
maintaining an individual’s overall health and
well-being. The benefits of exercise for weight
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loss are well recognized, as evidenced by several
studies **4. Similarly, * revealed that students
who frequently engage in strength exercise may
contribute to academic performance (Keating
et al., 2013). Furthermore, Savarsson et al.
(2017) ° reported that weekly exercise improves
the academic performance in 9-year-old school
children 23405,

Scientometric analysis from 2000 to 2021,
reveals very minimal research knowledge on the
role of EI and physical exercise in association with
academic performance among medical students.
The majority of the studies were cross-sectional in
nature, with no proper training guidelines provided
before their study, either for EI awareness or for
exercise regime, nor any standardization of the
research methods. When homogeneity among
examinations was considered, some matched EI
at the start of each year and some at the end of
each year, demonstrating a lack of an increasing
relationship between the two variables. Most
previous studies were conducted with elementary
school children, whereas such studies have been
reported less frequently among medical student
cohorts in general *. It is critical to investigate
and improve students’ perceptions of the benefits
of the aforementioned criteria (exercise and EI
awareness) in long term implementation. This will
ultimately help to improve academic achievement
and overall well-being. As a result, the purpose of
this study is to determine if there is a long-term
association between these multifactorial variables
such as El awareness, an induced physical exercise
regime, with normal hemoglobin concentration
(nutritional status), and physical fitness index with
academic performance.

MATERIALS AND METHODS

Study design

This longitudinal study involved
three phases: (1) Phase-1: pre-intervention; (2)
Phase-2: Intervention phase; (3) Phase-3: post-
intervention phase, A total of 360 (n = 360)
MBBS undergraduate’s students who differed in
gender, nationality, and age were enrolled with
prior informed consent and approval of relevant
ethical clearance (Ref No: RMC/EC08/2018).They
were then subjected to screening depending on the
set inclusion and exclusion standards based on

convenient sampling technique and were further
grouped into TEST (T) and CONTROL (C) groups.
Each group consisted of 180 (n = 180) students.

In Phase-1, the TEST group was subjected
to the following: (1) Stage 1: recording lab-based
data; (2) Stage 2: recording questionnaires inputs;
(3) Stage 3: recording pre-intervention academic
grades, (stipulated module exam) whereas the
CONTROL group was only subjected to Stage 3,
which consolidated to form baseline data for pre-
intervention phase-1.

In Phase-2, only the TEST group received
an intervention protocol that is (a) EIl measurement
and awareness and (b) induced moderate physical
exercise regime.

In Phase-3, the TEST group was subjected
to a repeat recording of Phase-1: Stage-1,
Stage-2: EI measurements and Stage-3 with
post-intervention academic grades (final year end
professional exam), whereas for CONTROL group
only Stage-3 was implemented.

Phase-1: Pre-Intervention
The Phase-1 pre-intervention phase was
conducted in three stages

(1) Stage 1: involved the collection of
lab-based data (for the TEST group). Students
who agreed to participate in the study were
briefed about the research design before being
grouped and brought into lab in batches of 30 to
be accommodated into six rotating stations. Each
station had five students at a given time in the
clinical Physiology laboratory. In the Station-1:
students signed informed consent; Station-2:
students filled in two validated questionnaires that
collected information about their demographic
details, exercise habits, diet, EI awareness status,
and learning styles; Station-3: students measured
their anthropometric data (height and weight);
Station-4: students measured Harvard step test
score; Station-5: students measure their peak flow
rate as PFT indicator, values of both station 4 &5
compound to cardiopulmonary fitness ; Station-6:
students measured their hemoglobin concentration
and oxygen saturation (as an indicator for
nutritional status)

(2) Stage 2: questionnaires were filled
out (for the TEST group). The EI was measured
using The Profile of Emotional Competence (PEC)
questionnaire *'. And learning style was measured
using the VARK questionnaire (Copyright V.7.8-
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2014) held by VARK Learn Limited, Christchurch,
New Zealand) ( Figure 1; steps 4 & 5)

(3) Stage 3: Pre-intervention academic
grade data collection and analysis from the chosen
continuous assessment Module Exam for both the
TEST and CONTROL groups. ( Figure 2; Pre-
grades)

Data generated at the end of Phase-1
reveals a baseline association between EI
awareness, learning styles, current types of
exercise habits, nutritional status, cardiorespiratory
fitness for the TEST group and also comparative
academic performance across gender for both
TEST and CONTROL (Figure 1; steps 4-7) prior
to intervention phase, feedback of which given to
students.

Phase-2: Intervention protocol

After completing baseline mapping under
Phase-1, the TEST group was subjected to two
intervention protocols for the next six months:
Moderate brisk walk Exercise-Protocol (MEP) and
EI awareness—Protocol (EIP).

Moderate brisk walk Exercise-Protocol (MEP)

Students enrolled attended a lecture
session on the basic physiology of physical exercise
and its benefits. Following that, the students were
given practical instruction on the recommended
induced brisk walking of 2-3 sessions/week for
30 minutes/session for the next six months at their
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own convenient time, preferably in the morning
or evening. Students self-recorded their exercise
activities in a reflective log sheet under the
supervision of research assistance/co-researchers
for future analysis.

Emotional Intelligence Protocol (EIP)

During the pre-intervention phase,
students were advised to complete a standard vetted
internalized (Cronbach’s alpha, 0.7) EI and learning
style (VARK) questionnaire to measure their
prior EI level and learning style upon enrolment.
Students’ EI and learning style results were then
analyzed and feedback was given to the students
so that they could work on the areas that need
improvement. The students then attended a lecture
series on emotional awareness and its benefits,
according to the delivery mode, and continued to
implement and practice the knowledge attained
(Figure 1; step 8).

Phase-3: Post-Intervention

The Phase-3 Post-intervention phase was
conducted in three steps: After the completion
of intervention Phase-2, the TEST group was
subjected to
(1) Step 1: Which is repeat measurements of stage 1
and 2 of phase-1 after intervention period followed
by (Figure 1; steps 4 & 5)

(2) Step 2: Post-intervention academic grade data
collection and analysis from the Final Professional
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Exam for both the TEST and CONTROL groups
(Figure 2; Post-grades)

(3) Step 3: Comparison of measurement results
of stepl of phase-3 with stage 1&2 of phase-1
for TEST group and comparison of pre and post
academic grades for both TEST and CONTROL
group to investigate their association ,that is step
2 of phase-3 with stage -3 of phase -1(Figure 1;
steps 8 & 9).

RESULTS

The final combined data analysis was
carried out using Statistical Package for Social
Science (SPSS) version 21.0 software. Numerical
variables were described as mean + standard
deviation (SD), whereas categorical variables were
described as frequency/percentage. The online
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form, questionnaire, lab reports, and academic
grades revealed the following: Descriptive
statistics: (Categorical variable) Frequencies or
percentage.

The data from Phase-3 was compared
to that of Phase-1 to determine the association of
the intervention’s combined effect on academic
performance for both the TEST and CONTROL
groups.

The TEST and CONTROL groups each
consisted of about 180 students, with the majority
of 107 females (59.4%) and 73 males (40.6%).
This difference in gender distribution was reflected
in the general natural student’s enrolment in the
course. Demographic descriptive analysis of
categorical variables for the TEST group reveals
64.3% resided in the hostel, while 35.7% were
day scholars. In terms of diet, 63.2% followed a
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mixed diet, 33.5% were non-vegetarians, and 3.3%
were pure vegetarians. In terms of self-physical
exercise, 63.8% performed self-directed exercise,
while 36.2% did not exercise at all. Further analysis
of the type of self-directed exercise among those
who mentioned YES reveals that 35.7% did aerobic
exercise, 10.3% did resistance type of exercise,
while 17.8% did both types of exercise. Mean age
of this group being 20.15(=1.301)

Pre (Baseline data ) and Post-Intervention
data comparison-Inferential statistics analysis of
nutritional status, physical fitness and emotional
intelligence -Chi-squared — for the TEST group:

The Chi-squared test analysis was used
to determine the association between hemoglobin

811

concentration, oxygen saturation, pulmonary
function test (peak expiratory flow rate), Physical
fitness index (Harvard step test) among individual
gender PRE (as baseline) and POST-interventions,
with a p-value of <0.05 considered statistically
significant.

There was no any significant association
in regard to hemoglobin concentration comparison
between pre baseline data record compared to post
hemoglobin concentration after intervention phase
in males (p = 0.247) expect for females which
was significant (p = 0.00001) (normal values of
hemoglobin concentration for female- <12 gm/
dL —low Hb and > 12 gm/dL normal Hemoglobin.
similarly, 13 gm/dL for males). Participants with

Table 2: 1. Descriptive Statistics of Global Emotional intelligence for Test group

Descriptive Statistics

N Minimum Maximum Mean Std. Deviation
Global_score 180 132.00 212.00 160.8556 14.63528
Valid N (listwise) 180

Table 2: 2. Global Emotional intelligence score across gender for Test
group

Global score Vs across gender

Global score MEAN SD t Test value p value
Gender —

Male 160.6389 14.35889 -0.162 0.872
Female 161.0000 14.88146

Table 2: 3. Global Emotional intelligence score for Pre and Post-Intervention
grade for Test group.

Global score Vs Pre-intervention grade

Global Score MEAN SD t test value p value
Pre-test —
Fail 159.2000 13.45618 1.142 0.255
Pass 161.7913 15.23874

Table 2: 4. Global score Vs Post-intervention grade.
Global Score MEAN SD t test value p value
Post-test —
Pass 164.1200 16.41219 1.203 0.230
Fail 160.3290 14.31696
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lower hemoglobin concentrations were referred to
a clinic for further investigation and follow-ups.
(Table 1.1)

There was no any significant association
in regard to oxygen saturation comparison between
pre baseline data record compared to post oxygen
saturation after intervention phase in males (p =
0.301) and females (p = 1.000), (oxygen saturation
0f 95% and above is considered as normal and that
of below 95% is considered as low).(Table 1.2)

There was no any significant association
in regard to pulmonary function test (peak
expiratory flow(PEF) comparison between pre
baseline data record compared to post pulmonary
function test after intervention across gender (p =
0.363), (peak expiratory flow value of 400-700L/
min is considered as normal and that of below 400
L/min is considered as low) (Table 1.3)

There was significant association in
regard to Harvard test scores comparison between
pre baseline data record compared to Harvard
test scores after intervention phase in males (p =
0.023) and females (p = 0.00001), (HTS value of
55 is considered as normal and that of below 55 is
considered as low) .(Table 1.4)

The independent —sample t-test analysis
was used to determine association between global
EI scores across gender with a p-value of <0.05
considered statistically significant.

There was no any significant association
in regard to emotional intelligence scores
comparison between pre-intervention(p=0.255)
grades (baseline) data record compared to post-
intervention (p = 0.230) grades after intervention
phase across gender and also there was no any
significant association in regard to global emotional
intelligence scores across gender (p = 0.872).
.(Table 2.1,2.2,2.3)

Pre (Baseline data ) and Post-Intervention
data comparison -Inferential statistics analysis
of academic grades: Pre-intervention vs Post-
intervention test grades across gender for both
CONTROL & TEST groups:

The Chi-square test of analysis was used
to determine the association between pre and post
-intervention grade across gender in CONTROL
and TEST groups, with a p-value of <0.05
considered statistically significant.

The CONTROL group pre-test descriptive
analysis reveals, out of the 180 participants (107

females and 73 males), 120 passed (66 females and
54 males) and 60 failed (41 females and 19 males).

The TEST group pre-test descriptive
analysis reveals, out of the 180 participants (107
females and 73 males), 115 passed (79 females and
36 males) and 65 failed (28 females and 37 males)
(Figure 2,3).

The CONTROL group post-test descriptive
analysis reveals, out of the 18 participants 0 (107
females and 73 males), 127 passed (73 females and
54 males) and 53 failed (34 females and 19 males).

The TEST group post-test descriptive
analysis reveals, out of the 180 participants (107
females and 73 males), 157 passed (103 females
and 54 males) and 23 failed (4 females and 19
males) (Figure 2,3).

There was no any significant association in
regard to academic grades; Pre-intervention grades
(baseline) data record of CONTROL(p=0.107) and
TEST (p=0.911) in comparison to post-intervention
grades of CONTROL (p=0.406) expect for TEST
which was significant (p =0.00001) across gender.
(Table 1.5,1.6)

DISCUSSION

In today’s educational environment, it is
critical to identify an ideal doable and achievable
well-defined process that would result in stable
student wellbeing as well as improved academic
grades, while also being user-friendly and
motivated to yield positive results, particularly in
this generation of students.

Based on the limited research data
available on the individual element of EI and
the contribution of various types of physical
exercise to educational improvements at the
primary level educational setting, the following
conclusions can be drawn: To test the hypothesis,
the researchers devised a process and tested
whether combining EI awareness with calculated
induced moderate physical exercise (BRISK
WALKING) administered for approximately 30
minutes per session, 3-4 times a week would
result in improved wellbeing among students,
which would then promote and enhance academic
performance among the tertiary medical university
Students.42’43‘44’45’46'47 .

So, our research aimed at developing
a statistically proved design PROCESS with a
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concept to combine EI awareness along with
moderate physical exercise regime among 18-24
years old tertiary medical university students to
enhance their academic performance.

According to the research design, about
360 students were enrolled in this research to
understand the difference in association of the
research outcomes between pre-intervention period
compared to post intervention period, in line the
sample size was calculated based on [C]correlation
factor (r-value) using the standard formula (Total
sample size n = [(Z&+Za) /C (r) |2 +3 =__ ).
The sample size is calculated using the r-value of
previously published articles for each parameter
in the study, such as El, learning style, physical
fitness, etc. The parameter with the highest r-value
(r = 0.206) ** was chosen as a feasible set point,
yielding a final value of 180. Therefor the TEST
group consisted of 180 students based on their
willingness to participate in the research and go
through a lab investigation followed by adherence
to intervention protocols. In contrast to the TEST
group, students in the CONTROL group were
selected randomly with gender similarity to that
of the TEST group.

The socio-demographic and
anthropometric diversity of the study of both the
cohort was most likely similar in ambiance like the
average age of the TEST group was about 20.15
years, while that of the CONTROL group was
around 21.5 years with majority of them residing
in hostel. The overall TEST group height (cm)
was 164.43 + 9.058 and weight (kg) was 62.34 +
14.779, with the individual distribution of males’
height (cm) being 172.38 + 6.852 and males’ weight
(kg) being 68.91 £ 13.755 and females’ height (cm)
being 159.0 +5.774 and females’ weight (kg) being
57.86 + 13.796. In terms of TEST group diet , the
majority of them was prominent mixed diet and
also already engaged in some form of self-directed
exercise (Table 1) which enabled the researchers of
implementing one of the intervention strategies of
induced exercise with the minimal logistical hassle.

Result analysis of baseline data(pre-
intervention) compared with that of post-
intervention reveals that there were no significant
changes in terms of nutritional status (hemoglobin
concentration and oxygenation saturation) expect
for females in relation to hemoglobin concentration.
Likewise, physical fitness revealed significant

changes across the gender (Harvard step test) with
no changes in respiratory component was observed.
Interms of questionnaires, the implemented
VARK questionnaire * revealed that the majority of
participants were of the Aural category, followed
by the Kinesthetic category; accordingly, teaching
and learning methodologies were aligned likewise
to suit the learning process during the intervention
period. For El awareness measurement, The Profile
of Emotional Competence (PEC) *' self-report
ability test questionnaire was used. Spearman’s
correlation analysis (mean, SD) and significance
of the ten subscales of the questionnaire based on
the five domains of EI construct revealed that 1)
identifying own emotions (15.617 + 2.3854) and
2) identifying other emotions (14.589 + 2.3536)
had r=-0.236 and p=0.001 (moderately negative
correlation & significant); 3) understanding own
emotions (17.478 + 3.335) and 4) understanding
other emotions (17.478 + 3.335) had r = 0.231
and p = 0.002 (moderately positive correlation &
significant); 5) expression own emotions (16.15
+ 2.3073) and 6) listening to other emotions
(16.289 + 2.471) had r = 0.243 and p= 0.001
(moderately positive correlation & significant); 7)
regulation of own emotions (15.7 + 3.7978) and
8) regulation of other emotions (15.839 + 3.1942)
had r=0.305 and p=0.0001 (moderately positive
correlation & significant); 9) utilization of own
emotions (17.2 = 2.9718) and 10) utilization of
other emotions (14.461+4.1567) hadr=0.133 and
p= 0.075 (moderately positive correlation & not
significant). Moreover, no significant difference
(p = 0.872) was observed in EI between genders
in this cohort,(Table 2.1) in contrast to a few
studies that have reported females to have higher
EI than males 3152533435 ] jkewise, comparing
the EI global score to academic performance
among the TEST group revealed that, there was
no statistically significant changes seen even
though slight change in p value was observed in
post-intervention(p=0.230) academic performance
compared to pre-intervention (p = 0.255) academic
performance (Table 2.1,2.2). It’s our assumption
with more duration and increased sample size we
may see significant changes in this regard.
Finally, after six months of the intervention
period, a comparison of pre-intervention academic
performance data with that of post-intervention
data revealed no statistically significant association
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between academic grades holistically between
TEST and CONTROL group in spite of numerical
difference in grades among the groups. This could
be due to too many categorical values involved,
however when compared with gender across the
group the difference observed was significant.

Across gender for CONTROL (p=0.107)
and TEST group p-value (p = 0.911) in the pre-
intervention period was not significant. (Table
1.5). However, in the post-intervention period, a
statistically significant association was observed
between academic grades across gender for the
TEST group (p = 0.0001) in comparison to the
CONTROL group (p = 0.406) (Table 1.6).

Based on the positively associated
comparative results, one can postulate that
moderate brisk walking exercise improves
cardiorespiratory fitness ** by maintaining optimal
ventilation-perfusion ratio (V/Q) at the lung
and blood capillary interface. The V/Q ratio is
important because it is one of the most important
factors in maintaining normal arterial blood oxygen
and carbon dioxide levels. Moderate exercise
increases oxygen uptake and carbon dioxide output
up to a factor of twenty above resting values, and
this increase in gas exchange is matched by an
increase in cardiac output up to some six-fold
demands of these gases to and from exercising
muscles. During exercise, blood is shunted to other
organs, prioritizing exercising muscle and brain
tissues. Such physical activities would further aid
in the release of endorphins in the central nervous
system and pituitary glands, which would enhance
overall body functions and possibly aid in memory
retention *% Similarly, cognitive functions and
emotions play an important role, as recent studies
have shown a recognizable interplay between them.

Further, a systematic literature review
in 2016 by Gutiérrez-Cobo et al * found that EI
may improve cognitive functions concerning
performance tests (64.28%) and that when using
a self-report ability instrument as a measure,
participants with higher EI performed better in
cognitive tasks (30.77%) whereas self-report mixed
tests had about 37.5% of positive results *. Both
of these scenarios administered together in unison
may be the possible reason for positive results.

CONCLUSION

In summary, data analysis of pre- and post-
intervention period of the TEST group revealed a
significant difference in improving academic
performance prior to intervention period compared
with post intervention period, perhaps contributed
holistically by adequate tissue oxygenation due
to constant oxygen saturation based on stable
hemoglobin concentration reflecting nutrition
status aided by appropriate cardiorespiratory
fitness (assessed by Harvard score test and PFT
measurements) achieved through prescribed
exercise regime alongside with understanding
and handling of emotional intelligence may
have awakened the central nervous system areas
involved in learning and memory which may
have played a vital role in improving academic
performance in the long run in comparison to
CONTROL Group. Based on the data analysis
report in this study, we can conclude that the
combined effect of EI awareness with induced
moderate physical exercise in line with improved
oxygenation and cardio-respiratory fitness is ideal
for improving academic grades.

ACKNOWLEDGMENT

We acknowledge UMS for providing
access to library facilities for sourcing resource
materials and also thank Dr. Pallav Sengupta for
formatting/editing, Dr. Sowmya for assisting in
data collection and analysis.

Conflict of interest

The authors declared that the research was
conducted without any commercial or financial
relationships that could be construed as a potential
conflict of interest.

Funding

UMS Grant (GRANT: UMSGreat-
GUGO0251-1/2018).

Author contributions

IRK, UJD, and ZM all contributed to
the study’s design, review, and conception. The
manuscript was drafted, edited, reviewed by IRK,
UJID, ZM, and JP. All of the authors have given
their consent for submission.



815 KARKADA et al., Biomed. & Pharmacol. J, Vol. 15(2), 803-817 (2022)

Recommendation

Further research is recommended to
study in multiple higher educational settings, such
as private and public with a diversified cohort,
study their relationship, and follow-up until the
completion of their program, which may enable
us to understand the holistic impact of the research
outcome in their progressive undergraduate
study years. However, it is also recommended to
determine the research outcome if the frequency
and duration of the exercise protocol together
with other modes of aerobic exercises such as
swimming and jogging are increased in addition
to brisk walking.
Limitation

Due to logistical constraints, this research
was conducted only at one private health university.
The reluctance of some universities in sharing
the academic grades of their students, as well
as obtaining approved ecthical clearance and
permission from multiple universities, was time-
consuming and difficult to incorporate within
the research time frame. Furthermore, the exam
patterns and mode of conduction of exams and
their assessment weightage, i.e., cut-off pass mark,
varied across the university in different exams.
Another important challenge is coordinating the
timing, funding, and personnel needed for the
research in a large cohort.
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