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Abstract

Sedentary lifestyle characterized by insufficient physédivity (PA) has been implicated as a risk
factor for cardiovascular disease. The study assesseéflbct of sedentary behaviour interspersed with
intermittentPA on blood pressure (BR) healthy female studengd the Universityof Uyo. BP was measured
by digital sphygmomanometer, and data were analysed usingvAN& p<0.05. Twenty subjects were
randomly selected for the study, which were divided imto groups (control and test groups). The control
group (CG) was allowed to observe a 2-hour sitting withogaging in any PA, while the test group (TG) was
allowed to observe a 10-minute walk after every 20-misiiting for the 2-hour duration. BP and heart rate
were measured in the two groups at intervals of 0, 20563060, 80, 90, 110, and 120 minutes. The result
showed a significant increase in systolic BP, meanialraessure, and heart rate at 30, 60, and 90 minutes in
TG compared to CG. The diastolic BP significantly insezhat 60 minutes in TG compared to CG. The study
showed that PA resulted in an increase in blood presshieh was restored to a normal level after 20-minute
sittingin healthy female students.
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1. Introduction

The prevalence of sedentary lifestyle continues toegse worldwide with the advancement of technology,
which brought about mobile phones with all the basic sgties such as the Internet, social mediagwid
games, video applications, software applications, and sBeatentary lifestyle is a major challenge to health,
as there is overwhelming evidence associating sedeifestyle with increased mortality and morbidity [1].
The World Health Organization [1] characterized a sedetifasyyle ashaving less than 16250 minuteof
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light muscular activity or less than sixty minutes of ismuscular activity per week. A sedentary lifestyle
increases mortality and the risks of developing cardialasdiseases, diabetes mellitus, hypertension, and
cancer [2]. Sedentary lifestyle has been reported to bdotivth most prominent risk factor for global
mortality, responsible for about 6% of global deaths [2].

Sedentary behavior has been implicated as a riskrféotocardiovascular disease [3]. The mediator of
sedentary behavior's effects on the cardiovascular systesaggested to be venous pooling within the lower
extremitiesas a resultof decreased musauil activity and consequently decreased actidnthe limbs'
musculovenous pump [4]. The venous pooling at the low exteswmigiduces venous return to the heart, which
in turn reduces cardiac output [5]. The decrease in cardiac ostputesult of increased hydrostatic pressure
at the lower extremities and increased arterial tortoess brings abouan uncommon hemodynamic
condition that may increase the burden on the cardiowassystem [6]. Studies have reported that acute
sitting sessions can result in impaired vascular funetidhe lower extremities [7], elevate the blood pressure
at the peripheral§8], and increase the stiffnes$ the central and peripheral arteries [9]. Furthermore, Loh
and coworkers [10] reported that acute expodoresitting sessiongnay result in glucose metabolism
impairment through the downregulation of skeletal muscléraotion-initiated glucose uptake. Triglyceride
metabolism is also affected by the downregulation of lipigin lipase activities. They suggested that the
downregulation of these metabolic pathways may result édredsed systemic inflammation, which may
enhance vascular function impairment and thus add toutden on the cardiovascular system. The long-term
impacts of the above-reported effects on cardiovaséutations are not known; however, it can be deduced
that the repeated exposure to these physiological assaeittioned above may over time contribute to the
observed relationship between sedentary lifestyle lamdsk of cardiovascular disease [10].

Physical activity is known globally as beneficialtoman health, and engaging in moderate muscular activity
has been encouraged worldwide. Physical activity is destidls the movement of the skeletal muscles that
leadsto the expenditte of energy[11l]. The health benefitof physical activity have been reported,
specifically with regardto the prevention and treatmemtf chronic illnesses like type 2 diabetes,
cardiovascular disease, and cancer [12,13,14,15]. There is evitfletienuscular activity reduces the chance
of developing metabolic syndrome. Routine muscular aietivitan enhance the prevention and management
of cardiovascular disease, hyperglycemia, hyperlipidemihoansity [16,17,18,19,20]. Physical activity is a
beneficial treatment technique to improve the prognfmisindividuals with cardiovascular disease and
prevent both the onset and developmehtthe condition. Increased mitochondrifainction, improved
vasculature, and the release of myokines from sketatatle that support or increase cardiovascular function
have been documented as some of the beneficial effegtisysical activity [21]. Light exercise has been
reported to cause changes in cardiovascular function indadyewith a beneficial effect on prevention and
restoration in severe cardiovascular disease [22].

Numerous studies have indicated that an increased level afulausctivity significantly enhances the
function of the circulatory system by increasing cardiapuyistroke volume, and oxygen delivered to active
tissues with reduced myocardial strain [23,24,25]. Physicalityctiauses the skeletal muscles to contract,
which causes the release of histamine. Histamine éas Bocumented to be essential for persistent post-
exercise vasodilation [26,27,28]. Angiogenesis has also tepented as one of the mediators through which
physical activity influences blood pressure; physmeivity causes morphological changesthe vascular
tree to increase blood flow [29,30]. Exercise reduces inflaiomeproliferation, and fibrosis, and as a result,

it enhances vascular remodeling across the layers ofirteey wall land consequently reduces peripheral
vascuar resistance [31]. Furthermore, muscular activity has aitsgng effecton insulin, which has been
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shown to be related to the degree of physical agtjd,32]. Insulin resistance develops as a result of
abnormalities in insulin signaling transduction, which in turoreases the risk of cardiovascular disease.
Consistent muscular activity has been shawnimprove the actionof insulin in people with insulin
insensitivity [33,34,35].

Sedentary behavior is a phrase used to describe adtainiavolve little or no energy expenditure. Sedentary
activities include watching television, playing video gamesng a computer or phone, sitting at work or
school, and commuting. Compounded sedentary behavior leaglssedentary lifestyle. Numerous factors
contribute to the physical well-being of an individuahd one of the most important ones is lifestyle. A
sedentary lifestyle has been documented to increaseskhef cardiovascular diseases, diabetes mellitus, and
other ailments. Most research has focused on the etistsdentary lifestyles on the elderly and working-
class adults. However, there is a paucity of data oreffieets of sedentary behaviour on young adults in
Nigeria. This study was therefore designed to evaluateffeet of sedentary behaviour interspersed with
intermittent physical activity on blood pressure angrheate in healthy subjects studying at the University of
Uyo, Akwa-lbom State.

2. MATERIALSAND METHOD

2.1 Subject sdlection/subject selection criteria

The female volunteers were selected at random frontinversity of Uyo. The volunteers had an age range
of 18 to 23 years, a weight range of 45 to 70 kg, and a hedglge of 1.50 m to 1.75 m. 40 female

participants were recruited for the study, and they wiéduly informed about the protocol of the study. The

study was approved by the Ministry of Health, Uyo, Akwa-IbdateSand written consent was obtained from
all volunteers before screening.

The criteria given below were used to screen the volsfiaethe study:

i. Do not have any historgf cardiovascular disorders such as hypertension, cardiacfaiflcardiac arrest.

ii. Is notonany special medication

iii. Is medically fit

iv. To bereadily available and cooperate adequately during thedpefithe experiment, the duration and
procedures of the experiment were properly explaiodide subjects.

iv. The volunteers were instructed to maintain their posare throughout the study.

After the prior examinatio, 20 volunteers were certified fit to participate in thedy.

2.2 Study design

The experiment was carried cattthe Medical Physiology Lab of the Universid§ Uyo, Annex Campus,
Uyo, Akwa-lbom State. The 20 certified volunteers were ramgdivided into two groups (groups A and B).
Group A was the control group, while Group B was thedesup. Each group was made up of 10 subjects.
The control group was allowed to sit throughout the @-hturation of the experiment, while the test group
was allowed to go for a 10-minute walk after every 20 temwf sitting, making up four intervals consisting
of 20 minutes of sitting and 10 minutes of walking. Aftez tandom selection, the subjects were allowed to
rest for 15 minutes before the baseline blood presanteheart rate were measured with the subjects
comfortably seated. After baseline measurement, bloossyre and heart rate were measured in the two
groups at intervals of 20 minutes, 30 minutes, 50 minutes, 60erjR@ minutes, 90 minutes, 110 minutes,
and 120 minutes with the subjects comfortably seated.
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2.3 M easur ement of blood pressure and heart rate

The blood pressure and heart rate measurements wereusikgna digital sphygmomanometer with a cuff
size of 12 x 26 cm. The handcuff of the digital sphygmomatemwvas wrapped around the left arm of the
subject, one inch (3 cm) away from their cubital fossa, and the arm wasdhel@se to the heart. The
subjects were asked to remain calm and composed and wmetth@r arms or talk during the measuring
process so as not to alter the readings. The swititteafigital sphygmomanometer was pressed, and in about
1-2 minutes, the cuff was inflated and deflated automaticdigplaying the blood pressure and heart rate
simultaneously on the screen of the sphygmomanometerblBlod pressure and heart rate were measured
three consecutive times at a 1-minute interval betwaeasurements, and the average was recorded. Mean
arterial pressure was calculated using the formula: MABP + 1/3(SBP-DBP).

2.4 Satistical analysis

The data were presented as mean + SEM. Analysisrigineg (ANOVA) was used to analyse the data using
Graphpad Prism 7.01 (Graphpad Software, Inc., USA). Turkegts was used to perform the post-hoc
comparison following theANOVA analysis. The level of significanéar all the results was P < 0.05.

3. Reaults

Changein systalic blood pressure (SBP)

The study recorded no significant change in systolic blagdspre in the control group throughout the

duration of the experiment (figure 1a). In the test group dfigignt increase was observed at first, second,
and third intervals after 10 minutes of walking comparethéoSBP of sitting (P<0.05), however, at fourth

interval of the study, no significant change in SBP wagmes after 10 minutes of walking compared to

sitting SBP (Figure 1b). When the SBP of the test group aeaspared to that of the control group, a

significant increase was observed in test group amBtutes, 60 minutes, and 90 minutes of the study
(p<0.05) (Figure 1c).
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Figure 1: Systolic blood pressure (SBP)

The subjects were allowed to sit for 2 hours in thetrobgroup, while in the test group the subjects were
allowedto go for a 10-minute walk after every 20 minutes of sittifige blood pressure afl the subjects
was measured at every 20 minutes of sitting and 10 mirites the 20-minute sitting. (a) progressive
changes in SBP in the control group, (b) progressive cham@®BP in the test group, and (c) the comparison
between the control group and test group. * =p<0.05, a =p<0@Haredo control group.

Changein diastalic blood pressure (DBP)

Figure 2 showed the changes in DBP. The study observedmificant change in DBP in the control group
and test group throughout the duration of the experiment @Rp#& b). However, when the DBP of the test
group was compared to that of the control group, afggnt increase was observed in test group at 60
minutes of the study (p<0.05) (Figure 2c).
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Figure2: Diastolic blood pressure (DBP)

The subjects were allowed to sit for 2 hours in therobigroup, while in the test group the subjects were
allowedto go for a 10-minute walk after every 20 minutes of sittifilge blood pressure all the subjects
was measured at every 20 minutes of sitting and 10 mirtes the 20-minute sitting. (a) progressive
changesin DBP in the control group, (b) progressive changesDBP in the test group, and (c) the
comparison between the control group and test group<@.6% compared to control.
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Changein mean arterial pressure (MAP)

Figure 3 showed the changes in MAP. The study observed ndacghithange in MAP in the control group
throughout the duration of the experiment (Figure 3a). In #tgteup, a significant increase was observed in
MAP at 30 minutes compared to 20 minutes, at 60 minutes compmari@d minutes, and at 80 minutes
compared to 90 minutes (p<0.05) (Figure 3b). The statistamabparison of the test group with the control
group showed a significant increase in MAP at 30 minutem)ifiQtes, and 90 minutes in test group (p<0.05)
(Figure 3c).
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Figure 3: Mean arterial pressure (MAP)
The subjects were allowed to sit for 2 hours in thetrobigroup, while in the test group the subjects were
allowedto go for a 10-minute walk after every 20 minutes of sittifiige blood pressure @il the subjects
was measured at every 20 minutes of sitting and 10 mirtes the 20-minute sitting. (a) progressive

changesin MAP in the control group, (b) progressive changesMAP in the test group, and (c) the
comparison between the control group and test group. 8.8p<a =p<0.05 compared to control group.
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Changein heart rate (HR)

Figure 4 showed the changes in HR. The result showed niicgt change in HR in the control group
throughout the duration of the experiment (Figure 4a). Indgstegroup, there was a significant increase from
50 minutes to 60 minutes, a significant decrease fromiB0tes to 80 minutes, a significant increase from 80
to 90 minutes, and a significant decrease from 90 to 110tesin@p<0.05) (Figure 4b). The statistical
comparison of the test group with the control group sklosveignificant increase in HR at 30 minutes, 60

minutes, and 90 minutés test group (p<0.05) (Figure 4c).
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Figure4: Heart rate (HR)
The subjects were allowed to sit for 2 hours in thetrobigroup, while in the test group the subjects were

allowedto go for a 10-minute walk after every 20 minutes of sittifige blood pressure all the subjects
was measured at every 20 minutes of sitting and 10 mirtes the 20-minute sitting. (a) progressive
changes in HR in the control group, (b) progressive chamg®iin the test group, and (c) the comparison
between the control group and test group. * =p<0.05, a 8p<@mparedo control group
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4, Discussion

Sedentary lifestyle poses a serious threat to heakhaamealth of research links it to higher rates of dfnhe
and mortality [1]. Sedentary lifestyle is defined by the Watealth Organisation [1] as having less than-100
150 minutes of light muscular activity or less than 60 minatesgorous muscular activity per week. On the
contrary, the health benefits of physical activite avell known across the world, and moderate muscular
activity has been promoted globally. Physical agtiistdefined as the movement of the skeletal musclés tha
leads to the expenditure of energy [11]. Modern technology Igagyrencouraged the practice of sedentary
behaviour worldwide. This study assessed the effect ofntargebehaviour interspersed with intermittent
physical activity on blood pressure and heart rate amongldestudents studying at the University of Uyo,
Akwa lIbom State. Twenty (20) participants were randomly ssdefdlr this study, which was divided into two
groups (control and test groups). The control group sahmugh the 2-hour duratioof the experiment,
while the test group went for a 10-minute walk afterg@®-minute sitting.

The study showed no significant change in SBP in the dagrioap throughout the course of the experiment.
In the test group, the 10-minute walk resulted in a sigmificgcrease in SBP at the first three intervals of the
experiment, butno significant increase was recorded the fourth interval after the 10-minute walk.
Comparing the test group to the control group, the 10-miwatk brought about a significant increase in SBP
at 30 minutes, 60 minutes, and 90 minutes. A different pictaseoliserved in DBP. The DBP of the control
and test groups showed no significant changes; howeven tie test group was compared to the control
group, a significant increase was observed at 60 mimftése study. The result of the MAP was almost
similar to that of the SBP except that there was ndfiignt change from 30 to 50 minutes, 50 to 60 minutes,
and 90 to 110 minutes. The heart rate result showed noicggnithange in the control group, but showed a
significant increase from 50 to 60 minutes, 60 to 80 m& @8 to 90 minutes, and 90 to 110 minutes in the
test group. The study also recorded a significant ineregasieart rate in the test group at 30 minutes, 60
minutes, and 90 minutes compatedhe control group.

In contrast to the results of this study, Gerage and cowofB6tsreported in their cross-sectional study
involving 87 hypertensive patients that decreased sedesmttingty time and increased moderate physical
activity time are linked to a reduction in blood press@imilar to their report, another cross-sectional study
reported a strong link between sedentary behaviour and $edegstolic blood pressure among osteoarthritis
Initiative participants, and the observed increase nadspiendent of the time they spent engaging in light to
intense physical activity. The study suggested that a rieduict daily sedentary time might be beneficial for
blood pressure management [37]. The discrepaimcyour observations mighbe due to different
methodologies. The above are cross-sectional studiesviimg hypertensive patients and osteoarthritis
participants, respectively. A systematic review andaraeialysis conducted by Teixeiret al., [38]
documented that intermittent light to intense exerciseitrgihas the potential to bring about a decrease in
blood pressure, particularly in hypertensive individuals,they concluded that the certainty of the evidence
was low. A study design similar to ours reportea significant changedn systolic and diastolic blood
pressure after interrupting eight-hour sitting with 20 sessiof 2-minute light-vigorous physical activity
breaks [39]. The discrepancy in our results might be ddleetéime allotted to the physical activity break (2
minutes). In our study, the physical activity break i@sminutes. The authors submitted that sedentary
behaviour might be linked to hypertension, and that desingut of eight-hour sitting might not be sufficient
to produce hypertensive effects in healthy children.totaly agree with their submissions. A session of 2-
hour sitting might not be effective enough to induce the regdrypertensive effect associated with sedentary
lifestyle.

WWw.ijrp.org



Esther Oluwasola Aluko / International Journal of Research Publications (IJRP.ORG) @ JJ RP.ORG

ISSN: 2708-3578 (Online)

285

The increase observed in systolic blood pressure and fda¢aris because they were measured at the 10-
minute mark to observe the immediate effect of thikwa blood pressure and heart rate. It is normal for the
systolic blood pressure to increase in response to egessia result of increased cardiovascular demand and
oxygen consumption by the active muscles [40]. In respansgdrcise, the body activates the sympathetic
nervous system, and the increased sympathetic aataitges an increase in heart rate in order to increase
cardiac output. The increase in cardiac output brings adroumcrease in systolic blood pressure [41]. In
general, the blood pressure returns to a normal levelnwitinutes or hours after the physical activity; this
recovery time depends on the intensity and duration ofxbecige [42]. In line with the above, the results
showed that the blood pressupé the test group returnetb a normal level after 20-minute sitting.
Furthermore, the heart adapts to exercise and becomesfficient at pumping blood without an increase in
heart rate over time, and as a result of this adaptdtierblood pressure reduces [43]. This explanation might
bethe reason the systolic blood pressure and heart catedsignificantly increasat 120 minutes.

5. Conclusion

Sedentary lifestyle has been implicated as a risloffdor various disease conditions, such as high blood
pressure, while physical activity has been reportetawne positive effects on health. However, from the
results of this study, it was observed that physic@ictesulted in an increase in blood pressure, which was
restored to a normal level after 20-minute sitiimgealthy young female adults.

References
World Health Organization . Geneva: World Health Orgarepat2020. Physical inactivity: a global public
health problem [Internet] [cited 2023 Jun 10]. Available from:

https://www.who.int/dietphysicalactivity/factsheet_itigity/en/ [Google Scholar]

Jung Ha Park, Ji Hyun Moon, Hyeon Ju Kim, Mi Hee Kaad Yun Hwan Oh. (2020). Sedentary Lifestyle:
Overview of Updated Evidence of Potential Health Rigksean J Fam Med. 41(6): 365/3.

Simon Higgins, Alexander Pomeroy, Laurén Bates, Craig Paterson, Bethany Barone Gibbs, Herman
Pontzer, andLee Stoner. (2022). Sedentary behavior ataddiovascular disease riskAn evolutionary
perspective. Front Physiol. 13: 962791.

Stoner L., Barone Gibbs B., Meyer M. L., Fryer Stedeur D., Paterson C., et al. (2021). A primer on
repeated sitting exposure and the cardiovascular systemsidemtionsfor study design, analysis,
interpretation, and translation. Front. Cardiovasc. N8e@16938.

Horiuchi M., and Stoner L. (2021). Effects of compressitotikéngs on lower-limb venous and arterial
system responses to prolonged sitting: A randomized-cneer trial. Vasc. Med. 26 (4), 38893.

Walsh L. K., Restaino R. M., Martinez-Lemus L. A., HadU. (2017). Prolonged leg bending impairs
endothelial functiorin the popliteal artery. Physiol. Rep. 5 (20), €13478.

WWw.ijrp.org



Esther Oluwasola Aluko / International Journal of Research Publications (IJRP.ORG) ‘.\ IJRP.ORG

Inte escarch Public
ISSN: 2708-3578 (Online)

286

Paterson C., Fryer S., Zieff G., Stone K., Credeur .DB&one Gibbs B., et al. (2020). The effects of acute
exposure to prolonged sitting, with and without interruption vascular function among adults: A meta-
analysis. Sports Med. 50 (11), 192942.

Paterson C., Fryer S., Stone K., Zieff G., TurnerStoner L., et al. (2021). The effects of acute exposure to
prolonged sitting, with and without interruption, on peripheiabth pressure among adults: A systematic
review and meta-analysis. Sports Med. 52, 12883.

Evans W. S., Stoner L., Willey Q., Kelsch E., CredeuP., Hanson E. D., et al. (2019). Local exercise does
not prevent the aortic stiffening response to acutéopged sitting: A randomized crossover trial. J. Appl.
Physiol. 1273), 781-787.

Loh R., Stamatakis E., Folkerts D., Allgrove J. EqiivH. J. (2020). Effects of interrupting prolonged sitting
with physical activity breaks on blood glucose, insulid &macylglycerol measures: A systematic review and
meta-analysis. Sports Med. 50 (2), 2830.

Caspersen CJ, Powell KE, Christenson GM. Physical gtekercise, and physical fithess: definitions and
distinctions for health-related research. Public HeRkp. 1985;100:12431.

Beavis AL, Smith AJ, Fader AN. Lifestyle changes and rikk of developing endometrial and ovarian
cancers: opportunitider prevention and management. Int J Womens Health. 2016;8:681

Kirkham AA, Davis MK. Exercise preventiorof cardiovascular diseasi breast cancer survivors. J
Oncol. 2015;2015:917606. [PMC free article] [PubMed] [Google Scholar]

Hamasaki H. Daily physical activity and type 2 diabeteseview. World J Diabetes. 2016;7:2251. [PMC
free article] [PubMed] [Google Scholar]

Alves AJ, Viana JL, Cavalcante SL, Oliveira NL, Duarte JA, Bt Oliveira J, RibeiroF. Physical activity
in primary and secondary prevention of camaboular disease: overview updated. World J
Cardiol. 2016;8:57583.

Ashor AW, Lara J, Siervo M, Celis-Morales C, Oggioni C, ¥§kuic DG, et al. (2015). Exercise modalities
and endothelial function: a systematic review andedesponse meta-analysis of randomized controlled
trials. Sports Med. 45:2796.

Hambrecht R, Wolf A, Gielen S, Linke A, Hofer J, Erbseb,al. (2000). Effect of exercise on coronary
endothelial function in patients with coronary arteryedse. N Engl J Me@d2000)342:454-60.

Platt C, Houstis N, Rosenzweig A. (2015) Using exercisen¢asure and modify cardiac function. Cell
Metab. 21:22736.

Stanford KI, Goodyear LJ. (2014). Exercise and type 2 digbetelecular mechanisms regulating glucose
uptakein skeletal muscle. Adv Physiol Educ. 38:308.

WWw.ijrp.org



Esther Oluwasola Aluko / International Journal of Research Publications (IJRP.ORG) ‘.\ IJRP.ORG

Inte escarch Public
ISSN: 2708-3578 (Online)

287

Conn VS, Koopman RJ, Ruppar TM, Phillips LJ, Mehr DR, Hafdahl (@B14). Insulin sensitivity following
exercise interventions: systematic review and me#dyais of outcomes among healthy adults. J Prim Care
Community Health. 5:2122.

Kelsey Pinckard, KedryrK. Baskin, and Kristinl. Stanford. (2019). Effects of Exercige Improve
Cardiovascular Health. Front Cardiovasc Med. 6: 69.

Izquierdo, M., Merchant, R.A., Morley, J.E. et al. Interoiadil Exercise Recommendations in Older Adults
(ICFSR): Expert Consensus Guidelines. J Nutr Health Aging 258834(2021).

Hawley, John A. , Mark Hargreaves, Michael J. Joynaieeh R. Zierath. (2014). Integrative Biology of
Exercise. Cell. 159:738-749.

Nystoriak Matthew A. and Bhatnagar Aruni . (2018). Cardiovasdtff@cts and Benefits of Exercise. Front
Cardiovasc Med5: 135.

Papathanasiou G, Mitsiou G, Stamou M, Stasi S, Mamat Al. (2020) Impact of Physical Activity on Heart
Rate, Blood Pressure and Rate-Pressure Product in HE#didwyy. Health Sci. 14 No. 2: 712.

McCord JL, Beasley JM, Halliwill JR. (2006). H2-receptoediated vasodilation contributes to postexercise
hypotension. J Appl Physiol (1985). 100:-83.

McCord JL and Halliwill JR. (2006). H1 and H2 receptors ntedfstexercise hyperemia in sedentary and
endurance exercise-trained men and women. J Appl PIi$8igh).101: 16931701.

Luttrell Meredith J. and Halliwill John R. (2017). The Igtring Role of Histamine in Exercise Responses.
Exerc Sport Sci Rev. 45(1): 483.

Georg Kojda and Rainer Hambrecht. (2005). Molecular mechanifmasoular adaptations to exercise.
Physical activity asn effective antioxidant therapy?, Cardiovascular Research. 67(2)1987

Gambardella Jessica, Marco Bruno Morelli, Xu-Jun Wang, and Gaetano Santulli. (2020). Pathophysiological
mechanisms underlying the beneficial effects of physictivity in hypertension. J Clin Hypertens. 22(2):
291-295.

Yinping Song, Hao Jia, Yijie Hua, Chen Wu, Sujuan Li, Kunghezhicheng Liang, and Youhua Wang.
(2022). The Molecular Mechanism of Aerobic Exercise Improwfagcular Remodeling in Hypertension.
Front Physiol. 13: 792292,

Guido laccarino, Danilo Franco, Daniela Sorriento, Terdsiaciiglio, Emanuele Barbato, and Carmine
Moris. (2021). Modulationof Insulin Sensitivity by Exercise Training: Implicatiofier Cardiovascular
Prevention. J Cardiovasc Transl Res. 14(2):-236.

Wallberg-Henriksson H, Gunnarsson R, Henriksson J, DeFiengelig P, Ostman J, et al. (1982). Increased

peripheralinsulin sensitivity and muscle mitochondrial enzymesunghanged blood glucose contiltype
| diabetics after physical training. Diabetes. 31:1&0}

WWw.ijrp.org



Esther Oluwasola Aluko / International Journal of Research Publications (IJRP.ORG) ‘.\ IJRP.ORG

Inte escarch Public
ISSN: 2708-3578 (Online)

288

Trovati M, Carta Q, Cavalot F, Vitali S, Banaudi C, thina PG, et al. (1984). Influence of physical training
on blood glucose control, glucose tolerance, insulimeten, and insulin action in non-insulin-dependent
diabetic patients. Diabetes Care. 7(5):416-20

Roberts CK, LittleJP, Thyfault JP. (2013). Modificationof insulin sensitivity and glycemic contrdly
activity and exercise. Med Sci Sports Exerc. 45:1888

Gerage AM, Benedetti TR, Farah BQ, Santana Fda S, @harndersen LB, Ritti-Dias RM. Sedentary
Behavior and Light Physical Activity Are Associatedtiw Brachial and Central Blood Pressuire
Hypertensive Patients. PLoS One. 2015 Dec 30;10(12): e0146078.

Sohn MW, Manheim LM, Chang RW, Greenland P, Hochberg MCjtNMC, Semanik PA, Dunlop DD.
Sedentary behavior and blood pressure control among@aostgtis initiative participants. Osteoarthritis
Cartilage. 2014 Sep;22(9):1234-40.

Teixeira JMM, Motta-Santos D, Milanovic Z, Pereira,R{rustrup P, Pévoas S. Intermittent high-intensity

exercise for pre- to established hypertension: A systiemeview and meta-analysis. Scand J Med Sci Sports
2023 Apr;33(4):364-381.

Weston E, Nagy M, Ajibewa TA, O'Sullivan M, Block Sasson RE. Acute Effects of Interrupting Prolonged

Sitting With Intermittent Physical Activity on Blood Rsure in Preadolescent Children. Pediatr Exerc Sci.
2019 Nov 1;31(4):408-415.

Kim D, Ha JW. Hypertensive response to exercise: mesirenand clinical implication. Clini Hypertens.
2016;22:17.

SchultzMG, Sharman JE. (2014). Exercise Hypertension. Pulse. 20141161

Sharman JE, LaGerche A. (2015). Exercise blood pressurecatiimglevance and correct measurement. J
Hum Hypertens. 29:35B858.

Evans DL. Cardiovascular adaptations to exercise andnginiet Clin North Am Equine Pract. 1985
Dec;1(3):513-31.

WWw.ijrp.org



