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ABSTRACT

Background and objectives: Vital signs are used in urgent care or emergency departments to
determine a patient's priority since they indicate to the doctor the extent of their baseline
abnormality. The severity of vital sign anomalies may also be a predictor of the patient's long-
term health, recurrent ER visits, frequency of readmissions to hospitals, and resource
consumption for healthcare. Sedentary lifestyles are the primary cause of obesity in general. In
addition to having a good impact on body weight and adiposity, physical activity and exercise
lower the risk of cardiovascular disease (CVD), and some malignancies. Purpose of the study
was to compare hemodynamic response between normal and overweight individuals by
performing isometric exercise.

Methodology: Fifty patients having age group between 18 and 59 made to perform the
isometric exercise and pre and post vitals were taken.

Result: there were no significant differences in hemodynamic responses after an isometric
exercise.

Keywords: Isometric exercise, Hemodynamic responses, vitals, normal heathy individuals,
overweight individuals.

INTRODUCTION

Vital signs such as temperature, blood
pressure, pulse, oxygen saturation, and
respiration rate are considered to be crucial
indicators to keep an eye on when a patient is
in the hospital.! The severity of vital sign
anomalies may also be a predictor of the
patient's long-term health, recurrent ER
visits, frequency of readmissions to
hospitals, and resource consumption for
healthcare.[?!

The process of aging is complex and involves
several factors that affect the amount and
quality of skeletal muscle as well as lower
levels of muscle strength. Consuming a lot of
fat may hinder the absorption of calcium in
the intestines, reducing the amount of

calcium available for the production of
bones. Deciphering the connection between
bone and fat.[*] This makes it possible to put
into practice weight management techniques
that focus on the prevention and treatment of
these associated illnesses.™!

Obesity and overweightness place a heavy
cost on society's well-being. For those who
are overweight or obese, strength exercise
improves body composition and metabolic
health.®]  Overweight  central  fat
accumulation is linked to a higher risk of
illness and death.[®!

Individuals who suffer from overweight and
obesity are additionally susceptible to
discrimination in their personal and
professional lives, low self-esteem, and
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depression due to the psychological and
social stigmas associated with these
disorders.["l physical activity can be just as
effective as standard pharmaceutical
therapies. Exercise aimed at strengthening
muscles (also known as resistance training)
can be done independently of aerobic
exercise and has significant health benefits,
one of which is a delay in death.[! Isometric
exercise is a static form of exercise in which
a muscle contracts and produces force
without an appreciate- Ble change in the
length of the muscle and without visible joint
motion. Breath-holding commonly occurs
during isometric exercise, particularly when
performed against substantial resistance.
This is likely to cause a pressor response as
the result of the Valsalva maneuver, causing
a rapid increase in blood pressure purpose of
the study was to find out the effect of
isometric  exercise on haemodynamic
parameters in young healthy individuals. €

MATERIALS & METHODS

The study was conducted in the
Physiotherapy outpatient department (OPD)
of Matrusri Davalba Ayurveda Hospital,

Krishana edu campus, Vadodara for 2
months.50 healthy individuals (age >18 to
<60) were selected by convenient sampling
methods. There were 32 females and 18
males who participated in this study.
Inclusion criteria was: Subjects willing to
participate, Both gender males and females,
Age group (18-60) yrs, Individual with
Normal BMI (18.5-24.9), Individual with
Overweight BMI (25.0-29.9) Exclusion
criteria: Individual with Cardiorespiratory,
Vascular and metabolic disorder, Age < 18 to
> 60, Carcinoma, Patient with auditory,
visual and cognitive deficits. Patient with
psychiatric disorder.

STATISTICAL ANALYSIS & RESULT
TABLE 1: BMI DISTRIBUTION

MEAN + SD
Individuals normal BMI (n=25) 21.78 +1.92
Overweight Individuals (n=25) 27.16 +1.57

To compare the pre and post hemodynamic
responses paired T test was used, for all
haemodynamic parameters found p value is
>0.05, there wasn’t significant change in pre
and post vitals after isometric exercise.

TABLE 2 : HAEMODYNAMIC RESPONSE AFTER EXERCISE (n=50)

Hemodynamic Mean + SD P value
parameter pre Post
SYSTOLIC BP (mmHg) 114.06 + 11.59 114.48+ 10.76 0.35
DIASTOLIC BP (mmHg) 73.0446.61 71.08+7.11 0.11
PULSE (BPM) 84.3£9.42 83.2+9.84 0.08

There was no noticeable difference in the pre
and post parameters, with the t-values for
systolic blood pressure, diastolic blood

pressure, and pulse rate being 0.38, -1.61,
and -1.38, respectively. The p value is more
than 0.05.

TABLE 3: CORELATION OF AGE WITH HEMODYNAMIC PARAMETERS

Hemodynamic Young individuals Middle-aged R-VALUE
parameter (18-39) (n=25) (40-59) (n=25)
MEAN

SYSTOLIC BP (mmHg) PRE 110.25 118.39 0.025
POST 111.48 118

DIASTOLIC BP (mmHg) | PRE 72.29 73.91 0.033
POST 70.62 73.39

PULSE (BPM) PRE 84.70 83.82 0.30
POST 83.07 83.34
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For correlation of age and hemodynamic
responses, Pierson’s correlation test was
applied, which shows the R-value of systolic,
diastolic and pulse rate are 0.025, 0.033 and

0.30 respectively and found that there was no
significant correlation of age with the
hemodynamic response to isometric exercise

TABLE 4: CORELATION OF BMI WITH HEMODYNAMIC PARAMETERS

PRE POST R-VALUE
SYSTOLIC NORMAL 112.04113.38+13.38 112.044 413.38 0.09
(mmHg) OVERWEIGHT 115.9 4+ 8.75 115.964+8.75
DIASTOLIC NORMAL 71.56 + 7.60 71.56+17.60 0.06
(mmHg) OVERWEIGHT 7452 + 4.48 74.56414.84
PULSE NORMAL 82.0 i 10.07 82.04i1ﬂ_07i10_{)7 0.28
(BPM) " OVERWEIGHT 86.56 + 7.89 86.5617.89+7.89

The correlation of vitals for the normal and
overweight individuals Pierson’s test was
applied shows that r value of systolic blood
pressure, diastolic blood pressure and pulse
rate are 0.09, 0.06 and 0.28 respectively. And
no significant correlation of BMI with the
hemodynamic  response to isometric
exercise.

DISCUSSION

50 subjects were enrolled in the study
according to the inclusion and exclusion
criteria. According to table 1, 50 participants
were divided into two groups, Group A
(n=25) individuals with normal BMI and
Group B (n=25) overweight individuals and
therefore the mean BMI of normal subjects
was 21.78 and that of overweight subjects
was 27.16.

Due to the availability, there were 32 females
and 18 males participated in this study and
the ratio was 70% females and 30% males so
that correlation of gender with the
hemodynamic parameters was not obtained.
The study comprised 37 working subjects
and 13 non-working subjects, with a 70%
working and 30% non-working participant
ratio based on the availability.

As shown in table 2, there was no significant
difference found in the mean difference of
the post vitals after performing the isometric

exercise in all 50 subjects : Group A(n=25
normal subjects) and Group B(n=25
overweight subjects) which include the
systolic blood pressure (p=0.35), diastolic
blood pressure (p=0.11) and the pulse
rate(p=0.08). ). It was difficult for the young
healthy individuals to lower their blood
pressure with a single isometric exercise
session, which was claimed by Luiz
Humberto Rodrigues Souza and Washington
Mariano Silva while the Older people with
normotension demonstrated an evidence of
post-isometric induced hypotension and
improvements in autonomic modulation after
just one session of isometric exercise.[

According to Table 3, after the isometric
exercise session, there was no correlation
found in the vitals between young healthy
individuals (18-39) and  middle-aged
individuals (40-59) for systolic blood
pressure (r=0.02), diastolic blood pressure
(r=0.03), and for pulse rate (r=0.30) mild
positive correlation was noted. Which was
found to be insignificant. Emil Wolsk et al.
also stated in their article, during rest, all the
hemodynamic measurements-including the
blood pressure-were similar across the age
groups. Blood pressure did not change during
isometric exercise despite normal filling
pressure and cardiac output. All indexed
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hemodynamic parameters were close to
normal throughout the age groups.*%]

The results shown in Table 4 suggested that,
there was no correlation found in the mean
difference of the post vitals after doing the
isometric exercise between normal BMI
individuals and overweight individuals:
Group A (n=25 normal subjects) and Group
B (n=25 overweight subjects) which include
the systolic blood pressure (r=0.09), diastolic
blood pressure (r=0.06) and the pulse
rate(r=0.28).

CONCLUSION

The study concludes that isometric exercise,
if given with proper rest intervals and taught
to avoid Valsalva maneuver cannot induce
any hemodynamic changes in normal young
healthy individuals as well as overweight
individuals. Hemodynamic responses such as
systolic blood pressure, diastolic blood
pressure and pulse were not affected by
isometric exercises if taught in proper
techniques with supervision.

Declaration by Authors
Acknowledgement: None

Source of Funding: None

Conflict of Interest: The authors declare no
conflict of interest.

REFERENCES

1. Brekke, Idar Johan, et al. “The Value of Vital
Sign Trends in Predicting and Monitoring
Clinical Deterioration: A  Systematic
Review.” PLoS One, vol. 14, no. 1, 15 Jan.
2019,
www.nchi.nlm.nih.gov/pmc/articles/PMC63
33367/

2. PMC, Europe.
Europepmc.org,
europepmc.org/article/NBK/nbk553213.

3. Cao, Jay J. “Effects of Obesity on Bone
Metabolism.” Journal of Orthopaedic
Surgery and Research, vol. 6, 2011, p. 30,
www.nchi.nlm.nih.gov/pubmed/21676245

4. Clinical Guidelines on the Identification,
Evaluation, and Treatment of Overweight

“Europe PMC.”

and Obesity in Adults--The Evidence Report.
National  Institutes of  Health. Obese
Res. 1998;6 Supply 2:51S-209S.

5. Garber, Carol Ewing. “The Health Benefits
of Exercise in Overweight and Obese
Patients.” Current Sports Medicine Reports,
vol. 18, no. 8, 1 Aug. 2019, pp. 287-291,
journals.lww.com/acsmcsmr/fulltext/2019/0
8000/The_Health_Benefits_of Exercise_in_
Overweight_and.4.aspx

6. Alam, Imran, and Sanjay Agrawal.
“Introduction to Obesity.” Obesity, Bariatric
and Metabolic Surgery, 2016, pp. 3-11,
link.springer.com/chapter/10.1007%2F978-
3-319-04343-2_1.

7. Purnell, Jonathan Q.  “Definitions,
Classification, and Epidemiology of
Obesity.” PubMed, MDText.com, Inc., 2000,

8. Kisner C, Colby LA, Borstad J. Therapeutic
Exercise: Foundations and Techniques. 7th
ed. Philadelphia: F. A. Davis
Company, Cop; 2018.

9. Luiz, Humberto & Souza, Luiz Humberto &
Soares, Brande & Melo, Geiziane & Olher,
Rafael & Silva, Washington & Souza,
Michel & Neves, Rodrigo & Rosa, Thiago &
Moraes, Milton. (2019). Journal of Exercise
Physiologyonline Volume 22 Number 1
Editor-in-Chief  JEPonline  Effects of
Isometric Exercise on Blood Pressure in
Normotensive and Hypertensive Older
Adults: A Systematic Review. Journal of
Exercise Physiology Online. 22. 92.

10. Wolsk, Emil, et al. “The Influence of Age on
Hemodynamic Parameters during Rest
and Exercise in Healthy Individuals.” JACC:
Heart Failure, vol. 5, no. 5, May 2017, pp.
337-346,
https://doi.org/10.1016/j.jchf.2016.10.012.
Accessed 7 Mar. 2022,

How to cite this article: Ankita Shah, Pushti
Shah, Tithi Shah, Khushi Patel, Helly Patel et. al
Effect of isometric exercise on haemodynamic
parameters in young healthy individuals. Int J
Health Sci Res. 2024; 14(6):142-145. DOI:
https://doi.org/10.52403/ijhsr.20240621

*kkkhkik

International Journal of Health Sciences and Research (www.ijhsr.org) 145
Volume 14; Issue: 6; June 2024



