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ABSTRACT

Background: The appropriate exercise intensity has been shown to be
effective in managing essential hypertension. However, this can be achieved
only when an individual is aware of the right volume of the exercise
intensity to be undertaken. This study aims to ascertain the effectiveness
of aerobic exercises at differing intensities of managing blood pressure
in Essential Hypertensive (EHT) Information Technology Officers (ITO).
Methods: Forty-five EHT ITO male participants between the age of 35-45
years with a BMI less than 30 Kg m? were randomly allotted into three
groups (A, B, C) of 15 each. All groups were given four weeks' aerobic
interval training of brisk walking for 45 minutes per day for four times a
week using a treadmill. The intensity of the exercise was determined and
graded based on the Borg scale Rate of Perceived Exertion (RPE), different
intensities were assigned to each group; group A low intensity (RPE 11),
group B moderate intensity (RPE13), and group C high intensity (RPE15).
The pre and post intervention resting blood pressure values of all the three
groups were measured and statistically compared. Results: All the three
intensities of the aerobic exercises are effective in managing the systolic
and diastolic blood pressure in the EHT ITO. However, medium intensity
aerobic exercise is found to be highly effective in managing the blood pres-

INTRODUCTION

Hypertension is defined randomly at levels above, generally accepted
normal. Generally accepted normal blood pressure is less than 120
mmHg systolic and less than 80 mmHg diastolic." According to etiology,
the hypertension is classified into two; Primary or Essential Hypertension
and Secondary or Inessential hypertension.! Essential Hypertension:
Research has shown that about 85 percent of patients with hypertension
are seen under this category. It is not possible to define a specific underly-
ing cause. For example, in 70 percent of people in the family, one of the
family members is affected. Essential Hypertension is especially frequent
in some races, particularly American Blacks and Japanese. It is common
in countries where there is a high salt intake.! However, in Secondary
Hypertension: 5-10 percent of people with hypertension are seen under
this category. Hypertension that occurs as a consequence of a specific
disease or abnormality is classified as secondary hypertension. The
causes are Coarctation of the Aorta, Renal disease, Endocrine Disorders,
Alcohol, Drugs, and Pregnancy."?

The pathogenesis of Essential Hypertension is not plainly understood.
However, it is known that the underlying defect is an increase in
peripheral vascular resistance. Therefore, hypertension is a serious medical
problem if left untreated.! A variety of Antihypertensive treatments and
drugs are available to control hypertension. Similarly, physical activity
has also been an effective treatment. High levels of physical activity and
fitness have often been discovered to be indirectly associated with the
occurrence and severity of hypertension in epidemiological surveys.>*
Moreover, several recent clinical trials have demonstrated that physical
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sure in EHT ITO compared to low and high intensities. Conclusion: The
current study suggests to the general public working under various sectors
of similar nature with the ITO to follow the appropriate intensity exercise
revealed from this study.

Key words: Aerobic exercise, Blood pressure, Borg scale, Essential Hyper
tension, Information Technology Officers.

Correspondence :

Dr. Mainul Haque

Professor, Unit of Pharmacology, Faculty of Medicine and Defense Health, Na-
tional Defense University of Malaysia, Kem Sungai Besi, 57000 Kuala Lumpur,
Malaysia.

Land Line: +60 9 627 5674 (Office), +60 9 623 1319 (Home)
Cell Phone: + 60 10, 926 5543, +60 10 807 6436.

Fax No: +60 9 627 5639 (Inland), +60 9 622 1707 (Overseas)
E-mail: runurono@gmail.com

DOI: 10.5530/jyp.2016.4.27

activity reduces blood pressure in hypertensive and normotensive
persons irrespective of weight loss.” Consequently, various reviews and
the Joint Committee on Detection, Evaluation, and Treatment of high
Blood Pressure have concluded that exercise can be beneficial in the
management of hypertension.”” Aerobic exercises are helpful in managing
hypertension in order to increase the cardiovascular function and local
muscular endurance.?It also reduces the fat mass of the body and plays a
vital role in Osteoporosis.’

The American College of Sports Medicine (ACSM) describes aerobic
exercise as “any activity that uses big muscle groups that can be sustained
continuously, and is rhythmic in nature”” It is a type of exercise that over-
loads the heart and lungs and causes them to work harder rather than at
rest.’? Steady aerobic exercise is broadly recommended for EHT." Many
studies have been done regarding the effectiveness of aerobic exercise on
blood pressure. Likewise, numerous studies have shown that aerobic
exercise has an antihypertensive effect.'*!” Previous studies have indicated
that aerobic exercise could be divided into three types depending on the
intensity of training namely; low, medium and high intensity. Several
studies exist comparing two intensities of aerobic exercise on blood pres-
sure and proved that lower intensity aerobic exercise resulted in greater
blood pressure reduction as well as high intensity aerobic exercise.'
Meanwhile, some study compares all the three intensities of aerobic exer-
cise on healthy subjects.” However, there are limited studies undertaken
to examine the effects of all three intensities of aerobic exercises on the
patient population. Nonetheless, research has also shown that adherence
to an exercise program is poor, that is within six months of the com-
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mencement of exercise program about 50 percent of individuals had
stopped continuing regular exercise. One explanation for poor adherence
is the intensity of exercise undertaken, which is initially too high, and
it is physically and psychologically daunting for individuals who had
previously led sedentary lives.”® Therefore, to get to an effective control
over blood pressure prescription of the appropriate intensity of aerobic
exercise is crucial. Information Technology (IT) industry in India has
acquired a remarkable boost due to the globalization of Indian economy
and favorable government policies.” IT and IT related specialists are at
a constant pressure to deliver services proficiently and at a cost effective
rate. Staffs working in these IT industries are susceptible to grow a lot
of health problems due to incessant physical and mental stress of their
job. One of the serious health concerns that could be encountered by
these people is high blood pressure or otherwise EHT. Among the best
way to tackle this health issue is through physical exercise due to the
available evidence reporting the effectiveness of aerobic exercise in the
management of EHT. In response to this problem, some of the developed
IT industries in the cities have built gymnasiums in their domain and
employed professional exercise scientists to prescribe a proper exercise
to their staffs in view to managing their stress and raised blood pressure.
However, there is a growing increase in the number of developing IT
industries in some part of India such as Bangalore; these industries are
seeking for rapid recognition and as such places high demands on their
workers to achieve target within a short period. These industries are on
their developmental stage and therefore could not provide the facilities
and trained personnel for their officers to provide the necessary guide-
lines and prescriptions for a proper exercise, leaving the officers with no
choice than to depend on their knowledge and assumptions. Although,
the ITO is working under these industries recognized the value of
exercise during their work free hour, and the majority is engaged in the
exercise, but the rate at which the exercise is performed based on self-
prescribing with no specific guideline or protocol. These problems lead
to the sustenance of injuries and development of discomforts. For this
reason, the adherence to the exercise by the officers suffered a setback
and consequently leads to withdrawal. Hence, preventive strategies are
therefore urgently needed to address and manage this prevalent through
the prescription of a proper exercise to manage and optimize the rate
of hypertension among these ITO. The aim of this study is to examine
the effectiveness of low, moderate as well as a high intensity aerobic
exercise in managing the blood pressure in EHT ITO and to compare the
effectiveness of these three intensities of exercises in managing the blood
pressure in EHT ITO.

MATERIALS AND METHODS

Participants: Forty-five sedentary EHT male participants working in IT
industries residing in Bangalore between the age of 35 to 45 years with
a BMI less than 30 Kg/m? and resting blood pressure between 130/85
mmHg and 159/99 mmHg screened by a physician were included in
this study. Procedure: The EHT participants for the study were those
referred by a physician at the Vinayaka health care clinic. A general
assessment chart was used for collecting demographic information for
determining inclusion and exclusion criteria; this included measuring
Height, Weight, and BMI. Informed consent was obtained from partici-
pants who met the criteria. Forty-five participants were selected from
the population by using Non-probability convenient sampling method.
Sampled participants were randomly assigned into three groups; Group
A, B, and C with 15 participants in each group. Resting blood pressure
of all the participants was measured prior to the commencement of the
study by using Omron Blood Pressure Measurement Device. Borg scale
was explained to the participants. Participants in all the groups were
prescribed aerobic training on the treadmill. The parameters consist of
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brisk walking on a treadmill in an aerobic interval method for the duration
of 45 Minutes per day, four times per week. The aerobic exercise intensity
varied for the three groups described as follows: Group A: Participants
in this group were given a Low-Intensity Aerobic Exercise with Borg
scale RPE at 11. Participants were asked to maintain this intensity of rate
of perceived exertion throughout the 45 minutes’ duration of the aerobic
training. Group B: Participants in this group were given a Moderate
Intensity Aerobic Exercise with Borg scale RPE at 13. Participants were
asked to maintain this intensity of rate of perceived exertion throughout
the 45 minutes’ duration of the aerobic training. Group C: Participants
in this group were given a High-Intensity Aerobic Exercise with Borg
scale RPE at 15. Participants were asked to maintain this intensity of rate
of perceived exertion throughout the 45 minutes’ duration of the aerobic
training. Participants were instructed to do their respective aerobic exer-
cise in the morning between 7.00 am to 9.00 am. At the end of the fourth
week resting blood pressure was measured and recorded, in spite of peri-
odic blood pressure measurement. The pre and post study resting blood
pressure values of three groups were statistically compared. Ethical
Consideration: Due to the nature of this study involving human subjects,
ethical clearance was obtained from the University with a memo number
04MT645 and all the subjects involved were duly informed about the
nature of the study and signed consent form. Statistical Analysis: Paired
samples t-test was used to find out the significance differences of Blood
Pressure values between the pre and post aerobic training and Analysis
of variance (ANOVA) was used to determine the significance difference
between the different intensity exercise groups. Moreover, Post hoc test
(Tukey’s test) was utilized to determine the point of the paired sample
after (ANOVA) was found to be significant. All the statistical analysis was
conducted using Graph pad prism 4.03 versions and XLSTAT version
2014 add-in software (New York, USA) at a confidence level of p<0.05.

RESULTS

Table 1 shows the distribution of the mean and standard deviation of
the pre and posts aerobic training for both systolic and diastolic blood
pressures, respectively, after the intervention carried out for eight weeks
on the three groups. It also showed a decrease in average systolic and
diastolic readings after the intervention in the three groups. One-way
ANOVA from Table 2 shows significant differences in both systolic and
diastolic blood pressure in post aerobic training but shows no significant
difference in both systolic and diastolic blood pressure in pre-aerobic
training. Then, with the existence of a significant difference in both
systolic and diastolic blood pressure in post aerobic training, pair wise
significance test was analyzed. Table 3 reveals the multiple comparisons
for both SBP and DBP between the three groups at the post aerobic training.
From the table, it can be seen that for SBP multiple comparisons, group
A & B has a significant improvement, group A & C have no significant
improvement while group B & C have a highly significant improvement.
However, for the DBP multiple comparisons, group A & B have shown a
significant improvement, group A & C has no significant improvement
whereas group B & C have a highly significant improvement. Figure 1
reflects a box and whisker plots for the means comparisons at the post
aerobic training phase of the three group’s different intensities on both
SBP and DBP. It can be seen from the plots that the means of the moderate
intensity exercise group are significantly lower as compared to the other
groups of the low and high intensity in both SBP and DBP of post training
program.

DISCUSSION

The purpose of the current study is to determine the effectiveness of
aerobic exercises at differing intensities of managing blood pressure in
EHT ITO. To achieve the purpose of this study ITO, who were initially
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Table 1: Distribution of mean and standard deviation of pre and post aerobic
training for SBP and DBP of participants in the three groups

Group SBP DBP
Pre-training  Post Training Pre-training  Post Training
A 140.0 (4.50) 133.6 (3.94) 90.0 (4.54) 84.1 (3.39)
B 140.1 (8.31) 127.7 (5.90) 89.53 (3.82) 81.27 (2.49)
C 140.2 (8.28) 134.5 (6.61) 89.67 (3.48) 86.67 (3.35)

Table 2: One-way ANOVA scores for the pre and post aerobic training
SBP and DBP of participants in the three groups

Different groups Calculated F value Result
Systolic blood pressure
Pre aerobic training 0.002953 P>0.05
Post aerobic training 6.504 P <0.05
Diastolic blood pressure
Pre aerobic training 0.05506 P >0.05
Post aerobic training 11.34 P <0.05

Table 3: Tukey’s multiple comparison tests for the post aerobic training
SBP and DBP of participants in the three groups

Pairs P value Pairwise Significance
Systolic Blood Pressure

Group A & B P<0.05 Significant

Group A & C P>0.05 Not Significant

Group B & C P<0.01 Highly Significant
Diastolic Blood Pressure

Group A & B P<0.05 Significant

Group A & C P>0.05 Not Significant

Group B& C P<0.001 Highly Significant

Post Systolic Blood Pressure Post Diastolic Blood Pressure

II

.

Low Moderate High Low Moderate High

Figure 1: Box and whisker plots of the three groups’ difference intensity on
post systolic and diastolic blood pressure.

diagnosed with EHT was randomly allotted into three groups (A, B, C)
of 15 each. All groups were given four weeks aerobic interval training of
brisk walking for 45 minutes per day for four times a week using a
treadmill. A Borg scale was used for prescribing the intensity of aerobic
exercise which is recommended by the previous researcher.®® The
results for the comparative mean scores of pre aerobic training SBP of
all the three groups reveal no significant difference. But the post aerobic
training mean scores of all the three groups are significantly different
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from each other (see Table 1). The one-way ANOVA for the pre aerobic
training SBP of all the three group comparison shows P value of more
than 0.05 (P>0.05), which indicate that there is no significant difference
between the pre aerobic training participants of the three groups. The
one-way ANOVA for post aerobic training SBP of all the three group
comparison shows P value of less than 0.05 (P<0.05), which indicate that
there is a significant difference between the post aerobic training partici-
pants of the three groups. Meanwhile, the comparative mean scores of
the pre and post aerobic training DBP of all the three groups show that
the pre aerobic training means scores of all the three groups are similar.
But the post aerobic training mean scores of all the three groups are
different from each other. Likewise, the one-way ANOVA for pre aerobic
training DBP of all the three group comparison shows P value of more
than 0.05 (P>0.05), which indicate that there is no significant differ-
ence between the pre aerobic training participants of the three groups.
However, the one-way ANOVA for post aerobic training DBP of all the
three group comparison shows P value of less than 0.05 (P<0.05), which
indicate that there is a significant difference between the post aerobic
training participants of three groups (Table 2). In general, These results
show that aerobic exercise at various intensities has significantly different
effects in managing the SBP & DBP in EHT ITO. The results of this study
are consistent with the prior studies where they found that the influence
of aerobic exercise on blood pressure varies according to the intensity of
training."”

The Tukey’s multiple comparison tests for post SBP and DBP in the three
groups also indicate that the medium intensity aerobic exercise is the
best to control the SBP & DBP in EHT ITO as projected in (Table 3 and
Figure 1). Finding from this study is parallel with the previous study
which found that moderate intensity aerobic exercise is most effective
to manage the blood pressure of normal participants, compared to low
& high intensity aerobic exercise.?* Nevertheless, some study investigates
the effect of moderate intensity aerobic exercise and high intensity aerobic
exercise on blood pressure and also another study examines the effect
of all the three intensities of aerobic exercise on the High Density
Lipoprotein profile.>** Moreover, a comparative study on the effect of all
the three intensities of aerobic exercise on blood pressure in normal
participants have been conducted in which revealed that medium aerobic
exercise is more effective in managing high blood pressure.?” Thus, the
finding of this study has also shown that moderate intensity exercise has
the best efficacy in managing EHT ITO population.

CONCLUSION

The daily effect of IT on our lives continues unrestricted. As advance-
ments and computer capacities increase, this influence will continue to
grow in the coming years at an increasing rate. As innovation advances,
there is additionally expanded stress that is connected with the so-called
“technology stress”. This brings additional pressure on individuals to
adjust to new headways and upgrade their knowledge in their field. This
development could come with a price, the health status of such individuals
directly involves in the IT industries could be at risk unless the right
measure is taken to avert such disaster. To manage stress and the con-
sequent essential hypertension inherent to it, these individuals need to
engage in regular exercises at the proper intensity. The findings of the
current study indicate that all the three intensities of aerobic exercises are
effective in managing the blood pressure in EHT ITO. However, medium
intensity aerobic exercise is found to be highly effective to manage the
blood pressure in EHT ITO compares to high and low intensities aerobic
exercises. It is therefore recommended that ITO should engage in medium
aerobic exercise, at least, four days per week and 45 minutes per day for
an effective management of their high blood pressure. The finding of the
current study could also be useful for the general working population
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