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ABSTRACT 

Maximum loads due to physical exercise cause a decrease in antibody production and a decrease in 

leukocyte function in general. Many studies have been conducted on the effects of physical exercise, 
including Zumba, on CRP levels and peripheral blood parameters, but the research results have yielded 

different conclusions. This study aimed to find out the effect of regular and irregular Zumba exercises on 

CRP concentration and peripheral blood examination parameters. This experimental study used a pre-test 
and post-test design. There were 30 females aged 18-40 years who were divided into 2 training groups. 

Group I Zumba training 5x/week and group II Zumba training 1x/week. Both groups had to practice 60 

minutes/session for 6 weeks. After 6 weeks of intervention, there was no significant correlation of CRP 

concentration (p=0,100). There were significant differences in Hb concentration (p=0.035), leukocyte 
count (p=0.001), erythrocyte count (p=0.001), and platelet count (p=0.018) in both groups. There was no 

significant effect of RZ and IZ exercise on CRP concentration and leukocyte differential count. But there 

were significant differences in changes in Hb concentration, leukocyte count, erythrocyte count, and 
platelet count, after regular and irregular Zumba exercise. 

   .  
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Introduction 
Zumba exercise is one of the most popular 

physical exercises and is the largest and most 

successful dance fitness program in the world1,2. 

Zumba exercise movements refer to the 

principle of "enjoy the music" that is, 
individuals are asked to enjoy the music so that 

it raises spirits and provides a pleasant 

atmosphere and avoids boredom. This is what 
distinguishes Zumba exercise from other aerobic 

exercises3–5. Like other fitness exercises, Zumba 

will produce the desired results if done correctly. 

The measure of the effectiveness of Zumba 

exercises uses the concept of frequency, 
intensity, time, and type of exercise or 

abbreviated as FITT (Frequency, Intensity, 

Time, and Type)6–8. Regular, moderate physical 
exercise enhances the immune system's response 

by modulating peripheral leukocyte 

concentration according to exercise duration and 

intensity, thereby accelerating the circulation of 
immune cells throughout the body. While the 
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immune system returns to normal within hours 

after exercise, regular training makes these 

changes more lasting. This improved immunity 
suppresses systemic inflammation, creating an 

anti-inflammatory environment within the 

body6,8–10. Physical exercise can also induce 
temporary side effects such as stress response 

and fatigue, from which the body quickly 

recovers. Maximal exertion during physical 

exercise leads to decreased antibody production 
and a general decline in leukocyte function. 

Strenuous and irregular exercise can result in 

incomplete post-exercise recovery and 
adaptation, leading to excessive production of 

pro-inflammatory cytokines. This causes an 

imbalance between the production of pro-
inflammatory and anti-inflammatory 

cytokines9,10. When the body experiences 

fatigue, it produces the stress hormones cortisol 

and adrenaline, which suppress the immune 
system. The tolerance limit of the body to 

hemostatic changes due to strenuous exercise is 

narrow, so fatigue from physical exertion can 
lead to inflammation. This can be observed 

through elevated levels of CRP (C-reactive 

protein), changes in hemoglobin levels, immune 
system disturbances indicated by alterations in 

the number and percentage of leukocyte types in 

peripheral blood smears, and changes in the 

number of erythrocytes and thrombocytes10–12. 
Increased CRP is linked to IL-6 synthesis from 

muscle damage. Muscle contraction during 

exercise produces ROS and impairs glucose 
availability, leading to elevated IL-6 and an 

inflammatory response13. Several studies that 

have been conducted have found that regular 

physical exercise will reduce CRP levels and 
increase Hb levels, the number of erythrocytes, 

the number of leukocytes, the number of 

platelets, and increase anti-inflammatory 
cytokines13–16. Meanwhile, heavy and irregular 

physical exercise will increase CRP levels and 

decrease Hb levels, erythrocyte count, platelet 
count, and increase pro-inflammatory 

cytokines17–20.  

Many studies have investigated the effects 

of physical exercise, including Zumba, on CRP 
levels and peripheral blood parameters, but the 

findings have yielded varied conclusions. This 

discrepancy may be attributed to differences in 
subjects, exercise type, exercise load, intensity, 

and duration. This research differs from previous 

studies as there has been no prior investigation 

into the combined effects of regular and 
irregular Zumba exercise on CRP levels and 

peripheral blood parameters. This study aims to 

scientifically determine whether regular and 
irregular Zumba exercise can influence CRP 

levels and peripheral blood parameters, namely 

Hb levels, leukocyte count, leukocyte 

differential percentage, erythrocyte count, and 
thrombocyte count. 

 

Methods 
This experimental study, employing a pre-

test and post-test design, investigated 
participants at the X Gymnastics Studio in South 

Barito Regency between June and August 2017, 

with laboratory analyses conducted at Jaraga 
Sasameh Regional Hospital. The purposive 

sample comprised 30 healthy women aged 18-40 

from the studio, ensuring normal vital signs and 

excluding those with blood abnormalities, 
hepatitis, or low hemoglobin (<12 g/dL). The 

participants were divided into two groups of 15 

each. Regular Zumba (RZ) exercise is done five 
times a week, for 60 minutes/session. Irregular 

Zumba (IZ) exercise is done once a week, for 60 

minutes/session. For both groups, Zumba 
exercise level 1 was used.  

Serum CRP levels were measured using 

the agglutination method, and then titration tests 

(semi-quantitative tests) were performed to 
determine the titer value in the sample. 

Peripheral blood parameters include 

examination of Hb levels, leukocyte count, 
erythrocyte count, and platelet count. Hb levels 

in venous blood are calculated in gr/dl. The 

number of leukocytes, erythrocytes, and platelets 

in venous blood is calculated in mm3.  
Before conducting the research, a request 

for research permission was made from the 

Research Ethics Commission of the Faculty of 
Medicine, Diponegoro University No. 

267/EC/FK-RSDK/V/2017. The recruitment of 

volunteer candidates for research subjects was 
carried out after obtaining permission from the 

owner of the gymnastics studio. During the 

research, all research subjects were asked for 

approval by signing an informed consent. 
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Results and Discussion 

 
Based on the characteristics of the 

research subjects in Table 1, the results of 

statistical tests on the variables of age, weight, 
height, BMI, blood pressure, and body 

temperature measured before exercise did not 

show any significant differences between the 
two treatment groups. 

 

Table 1. Characteristic of the respondents 

Characteristic 
Group p-

value RZ IZ 

Age (year) 29 (18 – 43) 23 (18 – 45) 0,123* 

Weight (Kg) 57 (50 – 73) 52 (42 – 80) 0,086* 

Height (Cm) 158 (146-165) 155 (145-162) 0,106* 

BMI (Kg/m2) 23,03 (18,8-27,1) 22,44(19,9-30,50) 0,164* 

Systolic (mmHg) 120 (110 – 130) 110 (110 – 120) 0,218* 

Diastolic 

(mmHg) 
80 (70 – 90) 80 (70 – 90) 0,171* 

Body 

Temperature (oC) 
36,7 (36,5 – 37,5) 36,8 (36,4 – 37,5) 0,628* 

*Mann-Whitney test 
 

The existence of physical activities other 
than Zumba gymnastics by respondents such as 

jogging, basketball practice, volleyball practice, 

cycling, rope jumping, martial arts, and 

swimming which are feared to affect fitness and 
body adaptation, so the researcher tried to 

analyze the relationship between the frequency 

of other sports activities between the two 
treatment groups.  

 

Table 2. Data on the frequency of other sports 
activities by treatment group 

Frequency 

(x per week) 

Group 
p-value 

RZ IZ 

n % n %  

0 8 53,33 2 13,33 

0,125* 

< 1 4 26,7 5 33,33 

1-2 3 20 5 33,33 

3-4 0 0 2 13,33 

5-7 0 0 1 6,67 

Total 15 100 15 100 

*Chi-square test 

 

From the table 2, a significance value was 
obtained (0,125>α(0,05), meaning there was no 

significant relationship between the two 

treatment groups regarding the frequency of 
other sports activities. 

Although statistically these variables do 

not affect the difference in results, there are 

limitations in this study. The researcher cannot 
control the daily activities and food intake of the 

research subjects. The data on the daily activity 

patterns of the research subjects tend to be 

subjective because they are not measured 
quantitatively (only seen from the 

questionnaire). Researchers ignore other 

physical activities carried out by the research 
subjects that would affect the results of this 

study. 

 
Table 3. Relationship between CRP and Zumba 

exercise based on treatment group. 

CRP 

Group 

p-value RZ IZ 

n % n % 

Increase 0 0 4 26,7 

0,100* Not 
Increase 

15 100 11 73,3 

Total 15 100 15 100  

*Chi-square test 

 

The results of statistical tests showed no 

relationship between the RZ exercise group and 
the IZ exercise group with CRP levels as a 

marker of inflammation. This is different from 

several studies that state that regular physical 

exercise programs can increase the immune 
system's response to prevent systemic 

inflammation21,22. 

In this study, there was an increase in 
CRP levels of 26.6% in the IZ exercise group, 

while there was no increase in the RZ exercise 

group. Some mechanisms that link increased 
CRP levels include increased IL-6 synthesis due 

to muscle damage. Muscle contraction involves 

the formation of reactive oxygen species (ROS) 

and impaired glucose availability. Increased IL-
6 levels during exercise indicate an 

inflammatory response13. TNF-α and IL-6 

induce lipolysis but only IL-6 appears to induce 
fat oxidation. The classic proinflammatory 

cytokines, TNF-α and IL-1β, are generally not 

increased by exercise23. 
 

Table 4. Differences in Hb levels pre, post and 

differences based on treatment groups. 
Hb 

level 

Group 
p-value 

RZ IZ 

Pre 12,43 ± 0,34 12,99 ± 0,90 0,030§ 

Post 12,77 ± 0,42 12,35 ± 0,67 0,053§ 

p-value <0,001¶ 0,002¶  

Δ 0,34 ± 0,29 -0,64 ± 0,66 <0,001‡ 
§ T-test; ¶ Paired t-test; ‡ Mann-witney test 
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Hb levels in the RZ exercise group after 

the last exercise showed a significant increase in 

levels compared to before the Zumba exercise. 
The results of measuring Hb levels in the IZ 

exercise group showed a significant decrease in 

levels. The difference in Hb levels between the 
two treatment groups showed a significant 

difference. A significant increase in Hb levels in 

the RZ exercise group was caused by the 

exercise dose that met the target heart rate 
(THR), which was able to stimulate the 

erythrocyte-forming components to work 

optimally. This is likely due to regular exercise 
making the body able to adapt, which is 

compensated by increased erythropoietin 

activity in forming erythrocytes14,24.  
 

Table 5. Differences in the number of leukocytes 

pre, post and differences based on treatment 

groups. 

Leukocytes  
Group 

p-value 
RZ IZ 

Pre 7593 ± 1569 7420 ± 2356 0,350‡ 

Post 8240 ± 1773 7340 ± 2732 0,294‡ 

p 0,013¶* 0,572†  

Δ 646,67 ± 885,49 -80,00 ± 945,82 0,038§* 
§ T-test; ¶ Paired t-test; ‡ Mann-whitney test; † Wilcoxon test 

                  

The number of leukocytes in the regular 

zumba exercise group after the last exercise 

showed a significant increase compared to 

before the zumba exercise. The results of 
measuring the number of leukocytes in the 

irregular zumba exercise group showed a 

decrease but not significant. The difference in 
the number of leukocytes between the two 

groups showed a significant difference. Zumba 

exercise plays a role in modulating peripheral 
leukocyte concentration and induces sufficient 

physiological changes in the immune system. 

Acute exercise activity can change the number 

and function of leukocytes, but the degree of 
recruitment depends on the intensity, duration of 

exercise, and individual fitness level25,26. 

 
 

 

 
Table 6. Differences in erythrocytes pre, post 

and differences based on treatment groups. 

Erythrocyte  
Group 

p-value 
RZ IZ 

Pre 4,39 ± 0,30 4,82 ± 0,38 0,002§* 

Post 4,58 ± 0,32 4,65 ± 0,43 0,578§ 

Erythrocyte  
Group 

p-value 
RZ IZ 

p-value 0,008¶* 0,015¶*  

Δ 0,19 ± 0,24 -0,16 ± 0,23 0,001‡* 
§T-test; ¶Paired t-test; ‡ Mann-whitney test; † Wilcoxon test 

 
The number of erythrocytes in the RZ 

exercise group after the last exercise showed a 

significant increase in number compared to 

before the zumba exercise. The results of 

measuring the number of erythrocytes in the IZ 
exercise group after the last exercise showed a 

significant decrease in number compared to 

before the zumba exercise. Comparison between 
the two groups showed a significant difference. 

There was a significant increase in the number 

of erythrocytes in the RZ exercise group due to 
the dose of exercise given being able to 

stimulate the components that form erythrocytes 

to work optimally. This is likely due to regular 

exercise making the body able to adapt, which is 
compensated by an increase in erythropoietin 

activity in forming erythrocytes. But the increase 

in the number of erythrocytes can also be caused 
by the hemoconcentration mechanism, namely, 

plasma loss caused by exercise14,24. In irregular 

physical exercise, erythrocytes experience 

oxidative stress, which results in erythrolysis 
due to changes in the fragility of the erythrocyte 

membrane. This often occurs when the intensity 

of exercise increases and there is a lack of rest 
phases12,14,19. 

 

Table 7. Differences in platelets pre, post and 
differences based on treatment groups. 

Platelets 
Group 

p-value 
RZ IZ 

Pre 273600 ± 55114 266467 ± 59926 0,678‡ 

Post 293533 ± 58774 259467 ± 69883 0,160§ 

p-value 0,022¶* 0,198†  

Δ 19933 ± 29996 -7000 ± 28681 0,018§* 
§ T-test; ¶ Paired t-test; ‡ Mann-whitney test; † Wilcoxon test 

 

The number of platelets in the RZ 
exercise group after the last exercise showed a 

significant increase in number compared to 

before the zumba exercise. The results of 
measuring the number of platelets in the IZ 

exercise group after the last exercise showed a 

decrease in number compared to before the 

zumba exercise but no significant difference was 
found. Comparison between the two groups 

showed a significant difference. 
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The magnitude of the increase in the 

number of platelets is influenced by the severity 

of the exercise performed and is related to the 
release of platelets from the bone marrow11,17. 

There is no significant effect of IZ training on 

changes in the number of platelets. This may be 
due to the intensity of the irregular physical 

training and the duration of the training being 

too short, so that the average change in the 

number of platelets is relatively small after 
Zumba training5,17. 

 

Conclusion 
While CRP levels showed no notable 

correlation with either regular or irregular 
Zumba exercise, significant differences were 

observed in several hematological parameters. 

Hemoglobin levels, leukocyte count, erythrocyte 
count, and platelet count all exhibited significant 

variations depending on the regularity of Zumba 

participation. This suggests that while Zumba 

may not impact systemic inflammation as 
indicated by CRP, it does appear to influence 

various components of blood composition. 
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