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Abstract: The importance of School sporting activities on psychomotor, cognitive 

and overall health of students has been documented. The aim of the study was to 

investigate the gender influence of walking pace on cardiovascular recovery in 

school sport aversive students. 30 students that consisted of 16 males and 14 females 

were recruited for the study using respondent driven sampling out of a pool of 50 

students after satisfying the inclusion criteria. They were made to walk through the 

treadmill at 2.7km/h (low walking pace), 4.4 km/h (medium walking pace) and 

5.5km/h (high walking pace) for 3 minutes. Blood pressure, pulse rate and SP02 were 

measured before, immediately after and 1 minute post recovery. High walking pace 

induced recovery systolic blood pressure was significantly elevated in females when 

compared to male. Recovery diastolic blood pressure, recovery mean arterial blood 

pressure (MABP), recovery pulse pressure and recovery pulse rate were higher at 

high walking pace in females than males. Under high, medium and low walking 

paces, shock index and pulse rate were elevated in females than males. In conclusion, 

school sport aversive females showed lower cardiovascular recovery than their male 

counterparts. 
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INTRODUCTION 
School sport programs are physical events 

designed to elicit positive physical, mental and 

emotional behaviours in students. They contribute 

strongly to development of gross and fine motor skills. 

They are also known to improve academic performance 

of students. Bolarinwa, (2020) investigated the effect of 

sport on academic performances of students in Ekiti 

State, Nigeria. The findings of the study indicated 

significant improvements in grade levels of secondary 

school students. Alasinrin and Ajeigbe, (2021) 

examined how students’ participations in sport at 

tertiary level affect their academic performances in 

Nigeria. The authors highlighted the need for tertiary 

institution students to be encouraged to participate more 

actively in school sport. 

 

In Morogoro Urban District Secondary 

Schools, a study was conducted by George and 

Benedicto, (2020) to evaluate the opinion of students on 

the impacts of school sports on academic performance. 

Most of the students had inconclusive view on whether 

sport participation would positively influence academic 

performance. A study by Pinto-Escalona et al., (2022) 

investigated whether participation in school sport at 

elite class would affect academic performance. It was 

reported that young elite athletes achieved a lower 

academic performance than their non-elite peers 

regardless of their type of sport. 

 

Furthermore, physical activities exert profound 

influences on indices of physical fitness and wellness. 

Exercise is known to enhance mitochondrial function 

and vasculature as well as improve the release of 

myokines from skeletal muscle for enhancing 

cardiovascular function (Pinckard et al., 2019; Adeniyi 

et al., 2023; Awosika et al., 2023). Young athletes who 

trained for 620 minutes/week were reported to exhibit 

enhanced physical fitness performances, lower relative 

body fat mass and higher relative skeletal muscle mass 

(Granacher et al., 2017; Adeniyi et al., 2023). There 

was a positive correlation between baroreflex sensitivity 

and double product and a negative correlation between 

peripheral oxygen saturation and baroreflex sensitivity 

in mildly active students (Adeniyi et al., 2022). 
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Participants who were moderately or highly active 

accumulated more moderate-to-vigorous physical 

activity when compared to sedentary people with body 

mass index correlating negatively with moderate-to-

vigorous physical activity (Oyeyemi and Adeyemi, 

2013; Adeniyi et al., 2020; Awosika et al., 2022). A 

positive correlation was reported between shock index 

and alpha wave amplitude in males during post-exercise 

orthostasis (Adeniyi and Awosika, 2023). 

 

Post exercise cardiovascular recovery, most 

especially heart rate recovery is an important indication 

of health and deranged heart rate recovery is a predictor 

of mortality. In a study by Jolly et al., (2012), patients 

that had abnormal heart rate recovery at baseline who 

were able to normalize their heart rate recovery with 

exercise exhibited mortality similar to that of 

individuals with baseline normal heart rate recovery. 

Throughout the 1st to 5th min post exercise, heart rate 

recovery was shown to correlate positively with 

autonomic parasympathetic responsiveness (Ankita and 

Kirti, 2022). Lower heart rate recovery measured by 

treadmill stress test was reported to have a predictive 

value for the prognosis of IgA nephropathy (Sági, et al., 

2021; Adeniyi et al., 2023). 

 

Gender in general consensus plays significant 

roles in physiological responses to exercise and 

recovery. Fomin et al., (2012) examined gender related 

responses in trained people to exercise. Although 

maximum heart rate, metabolic responses and 

respiratory quotient were the same in both males and 

females, cardiac index at maximum exercise was lower 

in females than in males. The aim of the study was to 

determine the role of gender in walking pace induced 

cardiovascular recovery. 

 

METHODOLOGY 
Study Design 

The study was conducted in the Department of 

Physiology, College of Medical Sciences, Edo State 

University Uzairue, situated in Etsako West Local 

Government Area of Edo State, Nigeria.  

 

Participants 

30 apparently healthy young adult individuals 

averaging 18.3 years old were deployed for the study 

out of a pool of 50 participants. They consisted of 16 

males and 14 females. Ethical clearance was obtained 

from the Ethical Committee, Edo State University 

Iyamho. Written consent was obtained from each 

subject and a well-structured questionnaire was 

administered to rule out those with medical history of 

musculoskeletal, respiratory, cardiovascular, kidney, 

hepatic and metabolic diseases or anatomical 

deformities as well as to participation in school game. 

History of smoking, alcoholism and caffeine and any 

form of medication was also taken. 

 

Participants who signified interests or 

participated in any school sporting activities were ruled 

out.  

 

Experimental Protocol 

The study was done in the Physiology 

Laboratory at a temperature of 25˚C between 8.00 a.m. 

and 10.00am for three consecutive days.  

 

The treadmill was calibrated according to the 

Bruce Treadmill Protocol (Bruce et al.,1963) as 

previously reported (Adeniyi et al., 2022). The study 

proceeded as follows: 

i. Baseline Measurement; Subjects were asked to 

sit comfortably for 30 minutes. Cardiovascular 

and peripheral oxygen saturation (SP02) were 

measured. 

ii. Low walking pace; Sequel after baseline 

measurements were made, participants were 

asked to walk on a treadmill at a speed of 

2.7km/h at an inclination of 10˚ for 3 minutes. 

iii. Medium walking pace; a day after low walking 

pace study, participants were asked to walk on 

a treadmill at a speed of 4.4km/h at an 

inclination of 10˚ for 3 minutes. 

iv. High walking pace: a day after medium 

walking pace, participants were asked to walk 

on a treadmill at a speed of 5.5km/h at an 

inclination of 10˚ for 3 minutes. 

 

Measurement of Blood Pressure 

Blood pressure was measured from the arm, an 

inch above the elbow using Omron BP7000 Evolve 

Wireless Upper Arm Sphygmomanometer (Iris Global 

Care, China). Baseline readings were taken at sitting 

position as previously reported (Oni and Adeniyi, 2017; 

Okeke et al., 2023). Blood pressure measurements were 

also obtained for each of the legs at the first perception 

of exertion. 

 

Pulse pressure was determined by subtracting 

diastolic blood pressure from systolic blood pressure.  

 

Mean arterial blood pressure was obtained 

using; diastolic blood pressure +1/3 of pulse pressure. 

 

Determination of Peripheral Oxygen Saturation 

Peripheral oxygen saturation was measured 

using digital Pulse Oximeter MD300C25, Columbia, 

SC 29223. 

 

Statistical Analysis 

Statistical analysis was conducted using 

Statistical Package for Social Science Students (SPSS) 

23. Statistical test was done using Analysis of Variance 

(ANOVA) and student t test. Statistically significant 

difference was accepted at P<0.05. 
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RESULTS 
Systolic Blood Pressure 

Figure 1 showed that female high pace 

recovery group exhibited higher systolic blood pressure 

when compared with males. When compared with 

baseline, in females, low pace, medium pace, high pace, 

medium pace recovery and high pace recovery groups 

caused higher systolic blood pressure. 

 
Figure 1: Effect of gender on pace induced systolic blood pressure recovery in school sport- aversive students. *a 

represent significant difference from male gender and baseline respectively 

 

Diastolic Blood Pressure 

Figure 2 showed that high pace group 

exhibited a higher diastolic blood pressure in female 

when compared with male. High pace recovery group 

had higher diastolic blood pressure in females when 

compared with males. 

 

 
Figure 2: Effect of gender on pace induced diastolic blood pressure recovery in school sport- aversive students. *a 

represent significant difference from male gender and baseline respectively 

 

Pulse Rate 

Figure 3 showed that low pace, medium pace, 

high pace, low pace recovery, medium pace recovery 

and high pace recovery groups exhibited higher pulse 

rate in females when compared with males. In females, 

low pace, medium pace, high pace, low pace recovery, 

medium pace recovery and high pace recovery groupd 

have higher pulse rate when compared with baseline. 
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Figure 3: Effect of gender on pace induced pulse rate recovery in school sport- aversive students *a represent 

significant difference from male gender and baseline respectively 
 

SP02: Figure 4 showed that there was no gender based difference in SPO2 when males are compared with females. 
 

 
Figure 4: Effect of gender on pace induced SPO2 recovery in school sport- aversive students 

 

Mean Arterial Blood Pressure 

Figure 5 showed that high pace and high pace recovery groups exhibited higher mean arterial blood pressure in 

females when compared with males. 

 

 
Figure 5: Effect of gender on pace induced MABP recovery in school sport- aversive students 
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Shock Index 

Figure 6 showed that low pace, medium pace, 

high pace, low pace recovery, and medium pace 

recovery groups exhibited higher shock index in 

females when compared with males. In females, low 

pace, medium pace, high pace, low pace recovery and 

medium pace recovery groups have higher shock index 

when compared with baseline. 

 

 
Figure 6: Effect of gender on pace induced shock index recovery in school sport- aversive students *a represent 

significant difference from male gender and baseline respectively 

 

Pulse Pressure: High pace recovery group exhibited higher pulse pressure pulse pressure in females when compared 

with males. 

 

 
Figure 7: Effect of gender on pace induced shock index recovery in school sport- aversive students *a represent 

significant difference from male gender and baseline respectively 

 

DISCUSSION AND CONCLUSION 
Walking is a physical activity and thus elicits 

increase in metabolic rate (Okeke and Adeniyi, 2021; 

Awosika et al., 2022). The pace at which walking is 

done determines how much metabolic rate increases. 

Higher walking pace is believed to improve lifespan 

expectancy. Despite the incontrovertibility regarding 

the relevance of exercise in health maintenance and 

wellness, there is need for more orientation and public 

awareness about work-out design and plans to optimize 

health especially in school students who are a sedentary 

risk group (Uzochukwu et al., 2023; Adeniyi et al., 

2023). The essence of the study was to understand 

cardiovascular recovery effect of low, medium or high 

walking space in school sport aversive student and the 

possible roles played by gender. 

 

Evident from the study are cardiovascular 

changes induced by different walking paces. In the 

study, systolic and diastolic blood pressure, pulse rate, 

mean arterial blood pressure, pulse pressure, shock 

index and peripheral oxygen saturation were unaffected 

in male students at a low walking pace (2.7km/h) 

relative to baseline. Since cardiovascular and 

respiratory indices change with metabolic demand, the 

result may imply that walking pace induced metabolic 

change was not sufficient enough to elicit rise in 
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cardiovascular indices and peripheral oxygen saturation. 

Conversely, in females, systolic blood pressure, pulse 

rate and shock index were higher at low walking pace 

when compared with baseline. This trend was supported 

by a Taiwanese study of 211 females and 89 males; low 

walking pace was reported to be associated with raised 

cardiovascular parameters and increased risk of 

cardiovascular diseases at middle aged (Yu-Lin et al., 

2020). 

 

Hence, low walking pace is expected to 

activate muscle pumps to a lower extent. A Taiwanese 

study of 211 females and 89 males indicated that low 

walking pace was associated with increased risk of 

cardiovascular diseases at middle aged (Yu-Lin et al., 

2020). 

 

Furthermore, when compared with males, low 

walking pace, medium walking pace and high walking 

pace caused higher pulse rate and shock index in 

females. Also, high walking pace caused higher 

diastolic blood pressure and pulse pressure in females 

than males. This may be due to gender related 

discrepancy in baroreflex sensitivity. Baroreflex 

sensitivity, heart rate response to blood pressure 

changes, plays role in cardiovascular regulation. Females 

are known to exhibit lower baroreflex sensitivity than 

males. Apart from baroreflex, muscle pumps are critical 

determinants of venous return and blood circulation 

(Casey and Hart, 2008) and females are known to have 

lower muscle mass than males. 

 

Cardiovascular recovery is the tendency of 

indices of cardiovascular function to tend toward 

baseline at least 1 minute after cessation of stress 

(Yordi et al., 2018). In the study, high pace recovery 

and medium pace recovery groups exhibited higher 

systolic blood pressure, pulse rate and shock index in 

female when compared to males. In females, low pace 

recovery group also showed elevated pulse rate and 

shock index when compared to males.  

 

Cardiovascular recovery is an important 

indication of health and its derangement is a predictor 

of mortality (Sági, et al., 2021). 1st to 5th min after 

exercise, heart rate recovery was shown to correlate 

positively with autonomic parasympathetic 

responsiveness (Ankita and Kirti, 2022). Patients with 

abnormal heart rate recovery at baseline who were able 

to normalize there heart rate recovery with exercise 

showed mortality similar to that of individuals with 

baseline normal heart rate recovery (Jolly et al., 2012). 

When compared to untrained athletes, Dupuy et al., 

(2022) reported an autonomic parasympathetic 

reactivation and a post-exercise heart rate recovery in 

trained adult endurance athletes.  

 

The major finding of the study was that school 

sport aversive females had lower recovery indices of 

cardiovascular function than school sport aversive males. 

This is evidenced by higher systolic blood pressure, 

pulse rate and shock index in female when compared to 

males in high and medium pace recovery groups as well 

as elevated pulse rate and shock index in low pace 

recovery group. 

 

In conclusion, school sport aversive females 

showed lower cardiovascular recovery than their male 

counterparts. 

 

REFERENCES 

• Adabanya, U., Awosika, A., Khan, A., Oluka, E., 

& Adeniyi, M. (2023). Pediatric multiple sclerosis: 

an integrated outlook at the interplay between 

genetics, environment and brain-gut 

dysbiosis. AIMS neuroscience, 10(3), 232. doi: 

10.3934/Neuroscience.2023018. 

• Adeniyi, M. J., Awosika, A., Idaguko, C., & 

Otoikhila, C. (2023). Indigenous Analgesic 

Medicinal Plants with Stress Relieving 

Potentials. Clinical Reviews and Case 

Reports, 2(1). doi:10.31579/2835-7957/009. 

• Adeniyi, M. J., Awosika, A., Millis, R. M., & Ige, 

S. F. (2023). Occupational Stress-Related Sleep 

Anomaly in Frontline COVID-19 Health Workers: 

The Possible Underlying Mechanisms. 

In Identifying Occupational Stress and Coping 

Strategies. IntechOpen. doi: 

10.5772/intechopen.109148. 

• Adeniyi, M. J., Fabunmi, O., Okojie, A. K., 

Olorunnisola, O. L., Odetola, A. O., Olaniyan, O. 

T., & Seriki, A. S. (2020). Impact of night study 

frequency on sleep pattern, anthropometrical 

indices and peripheral oxygen saturation in age-

matched Nigerian female students prior to semester 

examination. International Journal of Biomedical 

Science, 16(3), 37-42. 

• Adeniyi, M., & Awosika, A. (2023). Impact of 

Gender on Post-Exercise Orthostasis Related Changes 
in EEG Amplitudes. J. Med. Sci, 3(1), 1-8. 

• Adeniyi, M., Fabunmi, O., Olaniyan, O., Adetunji, C., 

& Seriki, S. (2023). Electroencephalographic findings 

of young adult males during prolonged unipedal 
orthostasis. Neuroscience Research Notes, 6(2), 177-

1. doi: 10.31117/neuroscirn.v6i2.177. 

• Adeniyi, M., Olaniyan, O., Fabunmi, O., Okojie, 

A., Ogunlade, A., & Ajayi, O. (2022). Modulatory 

role of pre-exercise water ingestion on metabolic, 

cardiovascular and autonomic responses to 

prolonged exercise in young mildly active 

male. International Journal of Biomedical 

Sciences, 18(2), 24-34. 

• Alasinrin, S., & Ajeigbe, I. Y. (2021). Sports 

participation and its implication on the academic 
performance of students in tertiary institutions in 

Nigeria: A literature review. Edu Sportivo: Indonesian 

Journal of Physical Education, 2(3), 180-189. 
https://doi.org/10.25299/es:ijope.2021.vol2(3).7929. 



 
 

 

 

 
 

 

 

 
 

Mayowa Jeremiah Adeniyi & Anna Chika Idaguko; Middle East Res J. Med. Sci., Jan-Feb, 2024; 4(1): 18-24 

© 2024 Middle East Research Journal of Medical Sciences | Published by Kuwait Scholars Publisher, Kuwait  24 
 

 

 

 

 

 

• Awosika, A., Adeniyi, M. J., Okojie, A. K., & 

Okeke, C. (2023). Photic Stress and Rhythmic 

Physiological Processes: Roles of Selenium as a 

Chronobiotic. doi: 10.5772/intechopen.110294. 

• Awosika, A., Hillman, A. R., Millis, R. M., 

Adeniyi, M. J., Hillman, A., & Adeniyi, M. (2022). 

Cardiac rehabilitation and cardiopulmonary fitness 

in children and young adults with congenital heart 

diseases: a critically appraised 

topic. Cureus, 14(11). doi:10.7759/cureus.31483. 

• Ayoola, A., & Adeniyi, M. J. (2023). Occupation-

Related Stress and Stress-Related Risk Factors 

among Nurses in West Africa. Middle East Res J. 

Med. Sci, 3(1), 9-16. 

• Bruce, R. A., Blackmon, J. R., Jones, J. W., & Strait, 
G. (1963). Exercising testing in adult normal subjects 

and cardiac patients. Pediatrics, 32(4), 742-756. 

• Casey, D. P., & Hart, E. C. (2008). Cardiovascular 

function in humans during exercise: role of the 

muscle pump. The Journal of physiology, 586(Pt 

21), 5045. doi: 10.1113/jphysiol.2008.162123. 

• Cynthia, O. O., Obruche, E. O., Jeremiah, A. M., 

Wahab, O. A., & Ifedayo, A. O. (2023). 

Interrelationship between surging reproductive 

hormones and blood viscosity indices in apparently 

healthy females. Journal of Krishna Institute of 

Medical Sciences (JKIMSU), 12(2). 

• Dupuy, A., Birat, A., Maurelli, O., Garnier, Y. M., 

Blazevich, A. J., Rance, M., & Ratel, S. (2022). 

Post-exercise heart rate recovery and 

parasympathetic reactivation are comparable 

between prepubertal boys and well-trained adult 

male endurance athletes. European Journal of 

Applied Physiology, 1-11. 

https://doi.org/10.1007/s00421-021-04823-0. 

• George, F. I., & Benedicto, K. (2020). Effects of 

Sports and Games on Secondary Schools Students’ 

academic Performance in Morogoro Urban District, 

Tanzania, IJRDO - Journal of Educational 

Research, 5(6), 2456-2947. 

• Granacher, U., & Borde, R. (2017). Effects of 

sport-specific training during the early stages of 

long-term athlete development on physical fitness, 

body composition, cognitive, and academic 

performances. Frontiers in physiology, 8, 810. 

• Jolly, M. A., Brennan, D. M., & Cho, L. (2011). 

Impact of exercise on heart rate 

recovery. Circulation, 124(14), 1520-1526. doi: 

10.1161/CIRCULATIONAHA.110.005009. 

• Mayowa, A., Ayoola, A., & John, P. (2023). 

Chemical Stressors and Gonadal Oxidative Stress. 

International Journal of Current Research in 

Science and Technology, 9(01), 8. 

• Okeke, C., & Adeniyi, M. J. (2021). Altered 

Cerebellar Metabolic Parameters in Bromazepam 

Treated Rats: Implications of Gradual Cessation 

Protocol. Albanian Journal of Medical and Health 

Sciences, 57, 1-15. 

• Olurotimi, M. B. (2020). Influence of Sports on 

Academic Performance of Secondary School Students 
in Ekiti State, Nigeria, 7(1), ISSN 2348 –1269. 

• Oni, T. J., & Adeniyi, M. J. (2017). “Postural 

Difference in Expiratory Rate among Female 

Sanitary Workers and its Relationship with Blood 

Pressure and Anthropometric Indices”. Biomed J 

Sci & Tech Res, 1(2), 311-315.  

• O'Toole, M. L. (1989). Gender differences in the 

cardiovascular response to 

exercise. Cardiovascular clinics, 19(3), 17-33. 

• Oyeyemi, A. L., & Adeyemi, O. (2013). 

Relationship of physical activity to cardiovascular 

risk factors in an urban population of Nigerian 

adults. Archives of Public Health, 71(1), 1-9. 

https://doi.org/10.1186/0778-7367-71-6. 

• Pinckard, K., Baskin, K. K., & Stanford, K. I. 

(2019). Effects of exercise to improve 

cardiovascular health. Frontiers in cardiovascular 

medicine, 69. doi: 10.3389/fcvm.2019.00069. 

• Pinto-Escalona, T., Valenzuela, P. L., Esteban-

Cornejo, I., & Martínez-de-Quel, Ó. (2022). Sport 

Participation and Academic Performance in Young 

Elite Athletes. International Journal of 

Environmental Research and Public 

Health, 19(23), 15651. doi: 

10.3390/ijerph192315651. PMID: 36497726; 

PMCID: PMC9737165. 

• Sági, B., Késői, I., Vas, T., Csiky, B., Nagy, J., & 

Kovács, T. (2021). The prognostic role of heart rate 

recovery after exercise and metabolic syndrome in 

IgA nephropathy. BMC nephrology, 22(1), 1-11. 

https://doi.org/10.1186/s12882-021-02596-4. 

• Shih, Y. L., Shih, C. C., & Chen, J. Y. (2020). The 

association between walking speed and risk of 

cardiovascular disease in middle-aged and elderly 

people in Taiwan, a community-based, cross-

sectional study. Plos one, 15(7), e0235277. doi: 

10.1371/journal.pone.0235277. 

• Soni, A., & Rawal, K. (2022). ANALYSIS OF HRV 

FOR POSTURAL CHANGE OF YOUNG ADULTS 

USING SIGNAL PROCESSING 
METHODS. Biomedical Engineering: Applications, 

Basis and Communications, 34(05), 2250028. 

• van de Vegte, Y. J., van der Harst, P., & Verweij, 

N. (2018). Heart rate recovery 10 seconds after 

cessation of exercise predicts death. Journal of the 

American Heart Association, 7(8), e008341. 

https://doi.org/10.1161/JAHA.117.008341. 

 


