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Exercise refers to all those physical activities that increase 

the heart rate beyond normal. It is considered necessary 

for the preservation of physical as well as mental health [1]. 

Vigorous exercise requires high oxygen intake, such as 

running, swimming, soccer, jumping, carrying heavy loads, 

etc. [2]. In other words, vigorous activities are de�ned as 

activities ≥ 6 METS. From a health point of view, it is 

essential to perform the exercise as per the body's nature 

and requirements [3]. Kidneys are located on each side of 

the spine just below the rib cage. They are part of the 

urinary tract and �lter blood from other wastes and toxic 
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products produced during metabolic reactions and extra 

water to make urine [4-6]. Human kidneys are bean-shaped 

organs in the renal system that execute many vital 

functions, including preserving overall �uid balance [7, 8]. 

Inside the human body, healthy kidneys �lter about half a 

cup (125mL) of blood per minute, removing different waste 

materials from the blood and extra water to make urine. The 

urine �ows from the kidneys through two thin tubes, known 

as the ureter, to the bladder, while the bladder is part of the 

urinary tract [9-11]. Creatinine is produced due to the 
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Creatinine is a chemical compound left over from energy-producing processes in your Healthy 

kidneys that �lter creatinine out of the blood. Creatinine exits your body as a waste product in 

urine. Objective: To examine the impact of vigorous-intensity exercises on serum creatinine 

concentration among student athletes. Methods: Participants were categorized as the control 

group (CG=n-15) and the experimental group (EG=n-15). Eight-week self-made vigorous intensity 

exercise protocol was applied on EG. 5 ml blood was collected from each subject, and similarly, 

serum creatinine concentration was assessed through a serum creatinine test in a 

biochemistry laboratory. The results (pre and post-test) were statistically tested by 

independent t-test, mean, and paired sample t-test as statistical tools. Results: A statistically 

signi�cant difference was found in the Creatinine level between the pretest and posttest scores 

of EG (P < 0.05) after the treatment. No signi�cant difference was observed in Creatinine level in 

CG's pretest and posttest scores (P > 0.05). Conclusions: The study shows a considerable 

difference in the pre and post-test of the subjects of CG and EG, and thus it is shown that 

vigorous exercise has a positive impact on kidney functions, particularly on creatinine.
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The study aimed to highlight the impact of vigorous 

exercise on blood serum creatinine concentration among 

student athletes; therefore, two groups that were CG and 

EG, comprised of 30 subjects (each group was formed of 15 

participants), were randomly selected and thus, exercise 

protocol of vigorous activity was applied on EG. After 

careful completion of the study, the results showed a 

statistically signi�cant difference in Creatinine level 

contractions; when the muscle contract quickly then, the 

study of creatine occurs, which makes energy for body 

organs movements, improves muscles mass and release 

Creatinine is a waste product, which mixed with blood and 

�lters in kidneys and remove with urine. This test quantify  

the ration of creatinine in  blood is Serum creatinine [12, 

13]. According to Wallimann et al., and Wyss and Kaddurah-

Daouk, almost adult healthy males whose kidneys perform 

normal functions typically range from 0.6 to 1.2 (mg/dL) of 

Creatinine in their blood, and nearly adult healthy females 

whose kidneys perform normal functions have about 0.5 to 

1.1 mg/dL average level of Creatinine in their blood. Females 

usually have fewer creatinine levels than males because 

females are mostly less muscular than males [14, 15]. 

Kidneys perform essential functions in the human body to 

�lter the blood from the different products produced 

during various metabolic activities inside the body [6, 16]. 

T h e  � e l d  o f  m e d i c a l ,  c h e m i c a l ,  s u r g i c a l  a n d 

pharmaceutical sciences provides their solution to deal 

with kidney problem in their ways. Preliminary work was 

done in sports sciences and physical education to deal with 

kidney problems through exercise science.

was 67.35±8.91. The minimum weight of respondents in the 

posttest was 53kg, the maximum was 78kg, and the mean 

weight in the posttest was 61.60±6.44. The minimum BMI in 

the pretest was 17.59, and the maximum was 31.08; the 

mean BMI in the pretest was 22.71±2.75. The minimum BMI 

in the posttest was 16.54, and the maximum was 26.93. The 

mean BMI in the posttest was 20.82±2.41.
Table 1: Analysis of respondents based on Age, Weight, Height and 

BMI 

M E T H O D S

Male students were randomly selected from the 

Department of Sport Sciences and Physical Education 

(DSSPE), Gomal University (GU), Dera Ismail Khan (DIK), 

Pakistan. The participants, aged 18-22 years, used no 

medications and had no chronic health problems, and the 

subjects who volunteered to participate were included in 

the study. After applying the said criteria, the subjects were 

randomly categorized as the control group (CG=n-15) and 

the experimental group (EG=n-15). The study was followed 

with a single-dimensional experimental design with both 

two groups of the study. This sample size calculation for the 

study was made based on the availability and consent of the 

subjects and the criteria set for the selection for 

participation. Eight-week self-made vigorous intensity 

exercise protocol was applied on EG. 5 ml blood was 

collected from each subject, and similarly, serum 

creatinine concentration was assessed through a serum 

creatinine test in a biochemistry laboratory. The results 

(pre and post-test) were statistically tested by independent 

t-test, mean, and paired sample t-test as statistical tools.

R E S U L T S

Table 1 showed that the total respondents of the study were 

30, the minimum age was 18 years, the maximum was 24 

years, and the mean age was 20.46±1.53. The minimum 

height of the respondents was 160cm, the maximum was 

185.88cm, and the mean height was 172.24±7.04. The 

minimum weight of respondents in the pretest was 56kg, 

the maximum was 92kg, and the mean weight in the pretest 

Age (years)

H (cm)

W (kg) pre

W (kg) post

BMI in Pre-test

BMI in Posttest

Variables N Min Max Mean ± SD

30

30

30

30

30

30

18.00

160.00

56.00

53.00

17.59

16.54

24.00

185.88

92.00

78.00

31.08

26.93

20.46±1.53

172.24±7.04

67.35±8.91

61.60±6.44

22.71±2.75

20.8246±2.41

Table 2 shows the pretest and posttest differences 

between Experimental Group B (VIE) and Control group on 

the weight pretest, weight posttest, BMI pretest and BMI 

posttest. No statistically signi�cant differences were 

found in weight pre (p > 0.05) and BMI pre (p > 0.05), and 

statistically signi�cant differences were found in BMI post 

(p < 0.05) and weight post (p < 0.05).
Table 2: Pre and Posttest differences between CG and EG in term 

of Weight and BMI

Weight Pre

Weight Post

BMI Pre

BMI Post

Measurements T

66.26±7.89

58.50±6.17

22.36±2.64

19.77±2.00

VIE Group  n=15 Control Group n=15

Mean ± SD Mean ± SD
Sig.

69.13±10.43

64.67±4.22

23.62±2.71

22.22±1.83

-.849

-3.142

-1.291

-3.489

.403

.004

.207

.002

Table 3 shows the pretest and posttest differences 

between EG and CG at the Creatinine level. Signi�cant was 

found in the Creatinine level between the pretest and 

posttest scores of EG (p < 0.05) after the treatment. No 

difference was found in Creatinine level between the 

pretest and posttest scores of CG (p > 0.05).
Table 3: Pre and Posttest difference  of CG and EG in Term of 

Creatinine Level

D I S C U S S I O N

VIE Group (EXP-B)

Control Group

Measurements T

.773±.059

.753±.091

Pretest Creatinine Posttest Creatinine

Mean ± SD Mean ± SD
Sig.

.953±.124

.753±.074

-6.874

.000

.000

1.00
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between the pretest and posttest scores of EG (p < 0.05) 

after the treatment. No signi�cant difference was 

observed in Creatinine level in CG's pretest and posttest 

scores (p > 0.05). Another study conducted showed that 

creatinine excretion increased by 50% during exercise 

among the subjects [17]. So this study is also in link with the 

�nding of the current research. Likewise, the survey 

conducted among eighty-eight subjects showed a 

signi�cant correlation between creatinine concentrations 

and the 24-h urine volume: r=0.786, p<0.001 [18]. So this 

emerging �nding also supports the result of the present 

study. The same result is shown by another study that 

people with chronic kidney diseases (CKD) or blood 

pressure should have kidney problems [19]. On the other 

hand, people interested in chronic kidney disease (CKD) 

should have a high level of creatinine in their blood [20]. 

Another study suggested that an increase in creatinine 

levels among healthy people can easily �lter creatinine 

from the blood due to the enhancement of kidney 

functions. The study's �nding shows a signi�cant effect of 

exercise on BMI. In line with this �nding, the surveys 

conducted by sikiru and Okoye and Johansen and Painter 

found that moderate-intensity exercise increases the level 

of creatinine level to customary conditions because 

creatinine produces due to the quick contraction of 

muscles [21, 22]. Another side the �ndings of this study 

also found that moderate-intensity exercise is also 

bene�cial for the improvement and boosting kidney 

functions as well as another overall organic system of the 

human body. No requirement occurred for dialysis—the 

blood from different waste products is produced during 

various metabolic activities.
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Based on analysis and �ndings, the researcher concluded 

that there is a signi�cant difference in the pre and post-

test of the subjects of CG and EG. Thus it is shown that 

vigorous exercise has a positive impact on kidney 

functions, particularly on creatinine. Therefore this 

research will lead to the development of a test model for 

players in higher education institutions. Almost our 

athletes, as well as bodybuilders who perform a daily high-

intensity activity, will achieve optimal awareness and 

guidelines regarding the effect of moderate and vigorous 

intensity exercise on kidney �ltration functions that, 

through regularly participating in any physical activity, can 

lead to nutritional health and long life expectancy.

Conceptualization: MU

Methodology: AK

Formal analysis: MJ

Writing-review and editing: MZIB, IU, MZ, SS, HN

S o u r c e o f F u n d i n g

All authors have read and agreed to the published version of 

the manuscript.

C o n  i c t s o f I n t e r e s t
The authors declare no con�ict of interest

Tonello L, Reichert FF, Oliveira-Silva I, Del Rosso S, 

Leicht AS, Boullosa DA. Correlates of heart rate 

measures with incidental physical activity and 

cardiorespiratory �tness in overweight female 

workers. Frontiers in Physiology. 2016 Jan; 6: 405. 

doi: 10.3389/fphys.2015.00405.

Wilson PW, Paffenbarger Jr RS, Morris JN, Havlik RJ. 

Assessment methods for physical activity and 

physical �tness in population studies: report of a 

NHLBI workshop. American Heart Journal. 1986 Jun; 

111(6): 1177-92. doi: 10.1016/0002-8703(86)90022-0.

Allison SE. Self-care requirements for activity and 

rest: An Orem nursing focus. Nursing Science 

Quarterly. 2007 Jan; 20(1): 68-76. doi: 10.1177/0894318 

406296297.

Amutha JJ. Lupus Nephritis. International Journal of 

Advances in Nursing Management. 2017 Jun; 5(2): 

169-71. doi: 10.5958/2454-2652.2017.00036.1.

Bourey PA. Renal Disorders. Radiologic Technology. 

2008 May; 79(5): 433-46.

Ridley JW. Metabolic origins of urine and other body 

�uids. In: Ridley JW, editors. Fundamentals of the 

Study of Urine and Body Fluids. Springer; 2018: 45-

60. doi: 10.1007/978-3-319-78417-5_4.

Wallace MA. Anatomy and physiology of the kidney. 

AORN Journal. 1998 Nov; 68(5): 799-820. doi: 

10.1016/S0001-2092(06)62377-6.

Azar AT, editor. Modelling and Control of Dialysis 

Systems: Volume 1: Modeling Techniques of 

Hemodialysis Systems. Springer; 2012. doi: 

10.1007/978-3-642-27458-9.

McLafferty E, Johnstone C, Hendry C, Farley A. The 

urinary system. Nursing Standard. 2014 Mar; 28(27): 

43-50. doi: 10.7748/ns2014.03.28.27.43.e7283.

Eaton DC and Pooler JP. Vander's renal physiology. Mc 

Graw Hil Medicall; 2009.

Metheny N. Fluid and electrolyte balance. Jones & 

Bartlett Publishers; 2012.

Brosnan JT and Brosnan ME. Creatine: endogenous 

metabolite, dietary, and therapeutic supplement. 

Annual Reviews in Nutrition. 2007 Aug; 27: 241-61. doi: 

10.1146/annurev.nutr.27.061406.093621.

Passwater RA. Creatine. McGraw-Hill Companies; 

R E F E R E N C E S
[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

DOI: https://doi.org/10.54393/tt.v4i02.107
Mohebullah et al., 

Impact of Vigorous Exercise on Blood Serum Creatinine

THE THERAPIST VOL. 4 Issue 2 April-June 2023 Copyright © 2023. THE THERAPIST, Published by Crosslinks International Publishers

35



1995.

Wallimann T, Tokarska-Schlattner M, Schlattner U. 

The creatine kinase system and pleiotropic effects of 

creatine. Amino Acids. 2011 May; 40: 1271-96. doi: 

10.1007/s00726-011-0877-3.

Wyss M and Kaddurah-Daouk R. Creatine and 

creatinine metabolism. Physiological Reviews. 2000 

Jul; 80(3): 1107-213. doi: 10.1152/physrev.2000.80.3. 

1107.

Khani M. Simulation of Physiological Function of the 

Kidney in Filtering Blood Sodium Parameter by Micro 

and Nano Technologies: A Review. International 

Journal of Science and Engineering Investigations. 

2015 Jul; 42(4): 40-50.

Calles-Escandon J, Cunningham JJ, Snyder P, Jacob 

R, Huszar G, Loke J, et al. In�uence of exercise on 

urea, creatinine, and 3-methylhistidine excretion in 

normal human subjects. American Journal of 

Physiology-Endocrinology and Metabolism. 1984 Apr; 

246(4): E334-8. doi: 10.1152/ajpendo.1984.246. 

4.E334.

Ishikawa Y, Gohda T, Tanimoto M, Omote K, Furukawa 

M, Yamaguchi S, et al. Effect of exercise on kidney 

function, oxidative stress, and in�ammation in type 2 

diabetic KK-Ay mice. Experimental Diabetes 

Research. 2012 Oct; 2012: 702948. doi: 10.1155/2012/ 

702948.

Blood Pressure Lowering Treatment Trialists' 

Collaboration. Blood pressure lowering and major 

cardiovascular events in people with and without 

c h r o n i c  k i d n e y  d i s e a s e :  m e t a - a n a l ys i s  o f 

randomised controlled trials. BMJ. 2013 Oct; 347: 1-

15. doi: 10.1136/bmj.f5680.

Pandya D, Nagrajappa AK, Ravi KS. Assessment and 

correlation of urea and creatinine levels in saliva and 

serum of patients with chronic kidney disease, 

diabetes and hypertension–a research study. Journal 

of Clinical and Diagnostic Research: JCDR. 2016 Oct; 

10(10): ZC58. doi: 10.7860/JCDR/2016/20294.8651.

Sikiru L and Okoye GC. Therapeutic effect of 

continuous exercise training program on serum 

creatinine concentration in men with hypertension: a 

randomized controlled trial. Ghana Medical Journal. 

2014 Sep; 48(3): 135-42. doi: 10.4314/gmj.v48i3.3.

Johansen KL and Painter P. Exercise in individuals 

with CKD. American Journal of Kidney Diseases. 2012 

Jan; 59(1): 126-34. doi: 10.1053/j.ajkd.2011.10.008.

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

DOI: https://doi.org/10.54393/tt.v4i02.107
Mohebullah et al., 

Impact of Vigorous Exercise on Blood Serum Creatinine

THE THERAPIST VOL. 4 Issue 2 April-June 2023 Copyright © 2023. THE THERAPIST, Published by Crosslinks International Publishers

[14]

36


	Page 1
	Page 2
	Page 3
	Page 4

