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ABSTRACT: This study aims to analyze the effect of increased lactic acid levels on changes in the psychological conditions of female 

futsal athletes in Malang City, including stress levels, somatic anxiety, and cognitive anxiety. The research method used a 

quantitative approach with a one-group pretest–posttest design, with 18 athletes as research subjects. Lactic acid levels were 

measured using The Edge Blood Lactate, while psychological aspects were measured using the Athlete Recovery Stress Scale 

(ARSS) for stress and the Competitive State Anxiety Inventory-2 Revised (CSAI-2R) for somatic anxiety and cognitive anxiety. Data 

collection was carried out before and after the match intervention. The validity and reliability of The Edge Blood Lactate were 

0.96, ARSS 0.84, and CSAI-2R 0.79. The results showed a significant increase in lactic acid levels from 1.27 mmol/L to 9.33 mmol/L 

after the match, reflecting a high metabolic load. Psychologically, levels of stress, somatic anxiety, and cognitive anxiety also 

increased significantly. The correlation between variables shows that an increase in lactic acid levels is positively related to an 

increase in these three psychological aspects.   

KEYWORDS: Lactic acid, Fatigue, Anxiety, Stress 

 

INTRODUCTION  

During matches, futsal athletes often face intense competitive situations. These situations not only drain physical energy but 

also affect their psychological well-being. Futsal is an intermittent sport that places high demands on the physical, technical, and 

tactical aspects of its players (Arifin & Kusuma, 2023). Futsal itself is a very high-intensity sport, thus demanding optimal physical 

abilities. In addition to requiring good physical abilities, futsal also requires technique and tactics for the game. Futsal players 

spend more than 50% of their playing time at an intensity of 80-90% of their maximum heart rate, and post-match lactic acid levels 

reach an average of 5.3 mmol/L (Juniarsyah, et al., 2017). Fatigue can affect an athlete's performance. One physiological aspect 

that often arises in the context of intense sports activities is an increase in blood lactic acid levels due to fatigue. 

Fatigue encompasses physical and psychological aspects, as well as subjective fatigue, which is characterized by physical 

decline, feelings of tiredness, decreased motivation, and decreased work efficiency. Fatigue, both physical and psychological, is 

essentially a response mechanism in the body to prevent further injury after high-intensity activity and allow for recovery after 

rest (Iwandana et al., 2022). The average heart rate of futsal players approaches its maximum in the first 10 minutes of the match, 

namely the first half. Research by Nybo et al. (2014) explains that physical fatigue is influenced not only by metabolic factors but 

also by neurological factors, such as reduced nerve signals to the muscles. 

In high-intensity futsal matches, stress and anxiety often arise in response to performance pressure, coach expectations, and 

the uncertainty of the match situation. Unmanaged stress and anxiety can negatively impact an athlete's decision-making ability, 

motor coordination, and performance consistency (Fadilah & Priambodo, 2024). Anxiety and stress are psychological responses 

often experienced by athletes during competition or intense training (Fadilah et al., 2024, p. 34). Stress can arise in response to 

external pressures such as coach demands, team expectations, or tense match situations. Anxiety, whether trait anxiety or state 

anxiety, is often related to athletes' perceptions of their ability to face challenges (Fransisco et al., 2016). 

Several studies have shown that women, influenced by the hormone estrogen, tend to have a higher lactate oxidation capacity 

and utilize fat more efficiently during moderate-intensity exercise. This theoretically facilitates faster post-exercise lactate 

clearance than men, but this depends on the individual's fitness status and training history (Brooks, G.A., 2018). High lactic acid 

levels can negatively impact performance and accelerate fatigue. This is measured using the Borg Scale (Rating of Perceived 
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Exertion/RPE). The RPE scale is a psychophysiological indicator that is highly correlated with lactate and is a component of 

subjective stress. This implies that high lactic acid levels can trigger the perception of severe fatigue (Chandra A. et al., 2018). 

During matches and experiencing defeat, some female futsal athletes often become overwhelmed. This is evident in their 

handling of the situation, such as losing control of their emotions, leading to overthinking, which can lead to high levels of anxiety 

and stress. 

 

Research Design 

This research is a quantitative quasi-experimental study with a one-group pretest and post-test design. This study uses a 

quantitative approach because it focuses on collecting and analyzing numerical data to test previously formulated hypotheses. 

Participant 

In this study, there was only one subject group without a control group. This study used a total sampling technique, namely 

using the entire population of 18 athletes.  

Procedure  

Measurements were taken before and after treatment or intervention. This approach was used to identify the influence of 

one variable on another. This approach was used to determine the effect or influence of the independent variable (changes in 

lactic acid levels) on the dependent variable (changes in psychological conditions in the form of stress and anxiety levels) in the 

context of futsal training or matches in female athletes. The treatment consisted of high-intensity futsal matches designed to 

resemble official competition conditions (2 x 20 minutes) with a 10-minute break between halves. This design allowed for 

observation of changes in lactic acid levels (a physiological variable) and psychological conditions (stress and anxiety) before and 

after the activity.  

Research Instrument 

The research instruments used were the Edge Blood Lactate Monitoring System (Lactate Meter) to measure lactic acid levels 

in the blood and a questionnaire (ARSS - Stress Subscale (Acute Recovery And Stress Scale) and anxiety levels were measured using 

the CSAI-2R (Competitive State Anxiety Inventory-2 Revised)). 

Data Analysis Techniques 

The data analysis used in this study used prerequisite tests in the form of normality tests and descriptive tests. To test for 

differences in variables, paired sample t-tests (for normally distributed data) and Wilcoxon tests (for non-normally distributed 

data) were used. Hypothesis testing used correlation tests, using SPSS 27 data analysis. 

 

RESULT 

This study explains that high-intensity physical activity can cause excessive fatigue and trigger stress and anxiety in the sample.  

Descriptive Statistic 

The research results are presented in the form of descriptive statistics, difference tests, and correlation tests to describe 

changes in the physiological and psychological responses of female futsal athletes before and after the match. 

 

Table 1. Descriptive Statistics of Research Variables 

Variable N Mean Pre-test Mean Post-test SD Pre SD Post Change 

Lactic acid (mmol/L) 18 1,27 9,33 0,30875 1,01235 +8,06 

Stres (ARSS) 18 0,3861 5,3576 0,24596 0,20202 +4,97 

Somatic Anxiety (CSAI-2R) 18 10,94 18,39 0,802 1,290 +7,44 

Cognitive Anxiety (CSAI-2R) 18 7,44 12,39 1,042 1,037 +4,94 

 

Based on Table 1, all study variables increased from pre-test to post-test. The descriptive analysis results showed that all study 

variables increased from pretest to posttest. Lactic acid levels increased sharply from 1.27 mmol/L to 9.33 mmol/L, with a change 

of +8.06, indicating a high physiological burden after the match. The stress variable also increased from 0.3861 to 5.3576 (+4.97). 

Furthermore, somatic anxiety increased from 10.94 to 18.39 (+7.44), while cognitive anxiety increased from 7.44 to 12.39 (+4.94). 

Overall, the data indicate that match activity triggers increased physiological and psychological responses in female futsal athletes. 

The largest increase occurred in lactic acid levels, followed by increases in somatic and cognitive stress and anxiety. These results 
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indicate that high-intensity futsal matches trigger simultaneous physiological and psychological responses in female futsal 

athletes. 

Difference Test. Pre-test and Post-test 

 The results of the test of the differences between conditions before and after the futsal match are presented in the following 

table. 

 

Table 2. Results of the Pre-test and Post-test Difference Test 

Variable t / Z Sig. (p) Information 

Lactic Acid −30,106 0,001 Significant 

Stres −3,726 0,001 Significant 

Somatic Anxiety −3,755 0,001 Significant 

Cognitive Anxiety −3,768 0,001 Significant 

 

Based on Table 2, all variables showed significant differences between before and after the match (p < 0.05). The very high 

statistical value for the lactic acid variable indicates that the futsal match had a very strong physiological impact, which was then 

followed by a significant increase in stress and anxiety in athletes. 

Corelation Test 

The relationship between increased lactic acid levels and changes in psychological state was analyzed using Pearson correlation. 

The results of the analysis are presented in Table 3. 

 

Table 3. Correlation Test Results 

Variable Relationship r Sig. (p) Interpretasi 

Lactic acid Difference - Stress Difference 0,504 0,033 Moderate, Significant 

Lactic Acid Difference – Somatic Anxiety Difference 0,546 0,019 Moderate, Significant 

Lactic Acid Difference – Cognitive Anxiety Difference 0,487 0,040 Moderate, Significant 

 

The correlation results showed a positive and significant relationship between increased lactic acid levels and stress and 

anxiety, both somatic and cognitive. This suggests that the greater the increase in post-match metabolic stress, the greater the 

psychological distress experienced by athletes. 

 

DISCUSSION 

Increased Lactic Acid Levels After a Match 

The results showed a significant increase in lactic acid levels, from 1.27 mmol/L before the match to 9.33 mmol/L after the 

match (+8.06 mmol/L), which exceeds the anaerobic threshold and indicates very high metabolic stress. This finding aligns with 

the characteristics of futsal as a high-intensity, intermittent sport that predominantly utilizes the glycolytic anaerobic energy 

system, resulting from activities such as repeated sprints, rapid changes of direction, and explosive game transitions. 

Post-match lactate levels exceeding 9 mmol/L indicate that the female futsal athletes from Malang City competed at a high 

intensity. Physiologically, this increase in lactate contributes to peripheral and central fatigue by decreasing muscle pH and 

disrupting central nervous system function, including brain areas involved in emotion and decision-making. Blood samples taken 

one minute after the match were taken during the peak lactate phase, thus reflecting a heavy metabolic load. 

Furthermore, the more complex physiological and hormonal responses of female athletes allow for a more rapid accumulation 

of metabolic fatigue, so that lactate spikes not only reflect high physical loads but also serve as a physiological basis for increased 

stress, somatic anxiety, and cognitive anxiety. Thus, this study confirms that high post-match metabolic stress is potentially 

associated with changes in the psychological state of female futsal athletes. 

Increased Stress After the Match 

Descriptive analysis results showed that the stress levels of female futsal athletes in Malang City increased significantly after the 

match. The average stress score based on the ARSS increased from 0.3861 in the pre-test to 5.3576 in the post-test (+4.97 points), 

indicating the emergence of acute stress due to the high match load. 
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Normality tests showed that the pre-test stress data were normally distributed, while the post-test data were not, but the pre-

post difference was normally distributed. Based on this, a parametric test of the difference in the data indicated that the increase 

in stress was statistically significant, thus accepting the alternative hypothesis (H₁), confirming a change in the athletes' 

psychological state after the match. 

This increase in stress is a psychological response to the combination of heavy physical demands, competitive pressure, and 

metabolic and mental fatigue during high-intensity futsal matches. These activities trigger activation of the HPA axis and the 

sympathetic nervous system, which leads to various physical and psychological stress symptoms. In addition to physiological 

factors, the intermittent nature of futsal play, as well as gender and social dynamics in female athletes, also contribute to the 

heightened stress response. Thus, the competition load not only affects physiological responses such as increased lactic acid, but 

also has a significant impact on the psychological aspects of athletes. 

Increased Anxiety After the Match 

The results showed that somatic anxiety in female futsal athletes significantly increased after the match, with the average 

score rising from 10.94 (pre-test) to 18.39 (post-test) (+7.44 points). This increase reflects a worsening of physical symptoms of 

anxiety, such as heart palpitations, muscle tension, and restlessness. Although the pre-test data were not normally distributed, 

and the post-test data were not normally distributed, the distribution of the pre-post difference was normal, allowing for a t-test 

to demonstrate a statistically significant change, supporting the alternative hypothesis (H₁).The increase in somatic anxiety is 

influenced by the emotional and hormonal response characteristics of female athletes, who are more sensitive to physiological 

stress in competitive situations. Somatic anxiety develops progressively with increasing physical load, activation of the sympathetic 

nervous system, and accumulation of lactic acid, particularly from the early minutes of the match through the second half. These 

findings confirm that somatic anxiety results from a combination of high physical load, metabolic fatigue, and competitive 

pressure, necessitating post-match physiological and psychological monitoring and intervention. 

The results also showed an increase in cognitive anxiety after the match, with the average score increasing from 7.44 to 12.39 

(+4.94 points). Although the pre- and post-test data were not normally distributed, the normal distribution of the differences 

allowed for valid analysis and proved significant, supporting the alternative hypothesis (H₁). This increase was characterized by the 

emergence of negative thoughts, excessive worry, self-doubt, and decreased concentration. Cognitive anxiety is understood as a 

response to competitive pressure, performance demands, and physiological fatigue during a match. In the context of a simulated 

match that resembles an official competition, athletes experience increased performance pressure and post-match self-

evaluation, which amplifies cognitive anxiety. This anxiety develops progressively from the start of the match and tends to increase 

in the second half due to accumulated physical and mental fatigue. Gender and social context factors also contribute to the 

amplification of cognitive anxiety responses in female athletes. Thus, this study confirms that physiological changes due to a match 

are closely related to psychological changes, particularly cognitive anxiety. Therefore, psychological interventions such as 

managing negative thoughts and strengthening self-confidence are important in the management of female futsal athletes. 

 

CONCLUSION 

Based on the results of the study and discussion regarding the effect of increased lactic acid levels on changes in the 

psychological condition of female futsal athletes in Malang City, it can be concluded that high-intensity futsal matches cause a 

very significant increase in lactic acid levels from 1.27 mmol/L to 9.33 mmol/L (p < 0.05), which indicates a high metabolic load 

during the match. The increase in lactic acid levels is positively and significantly related to increased stress levels in athletes, as 

well as to increased anxiety, both somatic anxiety and cognitive anxiety. These findings confirm that the physiological response 

due to intense anaerobic activity is closely related to changes in the psychological condition of female futsal athletes after the 

match. 

 

ACKNOWLEDGMENT 

The authors would like to thank all female futsal athletes from Malang City who actively participated in this research. They 

also express their gratitude to the coaches and support team who provided permission, assistance, and cooperation during the 

data collection process. Furthermore, they appreciate the contributions of all parties who provided academic, technical, and moral 

support, ensuring the successful completion of this research. Hopefully, the results of this research will provide a beneficial 

contribution to the development of sports science, particularly in the physiological and psychological studies of female futsal 

athletes. 

 

         

http://www.ijmra.in/


The Effect of Increasing Lactic Acid Levels on Psychological Changes in Female Futsal Athletes in Malang City 

IJMRA, Volume 09 Issue 02 February 2026                       www.ijmra.in                                                                        Page 705 

REFERENCES 

1) Albalad-Aiguabella, R., et al. (2025). Fitness profiles of highly trained female futsal players according to their playing 

positions. International Journal of Sports Physiology and Performance. 

2) Allen, M. S., Vella, S. A., & Laborde, S. (2022). Health and well-being in sport performance: A psychological perspective. 

Psychology of Sport and Exercise, 59, 101954. https://doi.org/10.1016/j.psychsport.2021.101954 

3) Amar, A.J., Guntoro, T.S., Wanena, T., Wandik, Y., Fariz, M., & Putra, P. (2023). Sport Recovery Penunjang Prestasi Yang 

Sering Dilupakan. Jurnal Pendidikan Jasmani dan Olahraga. 22(4), 19-25. 

4) Ambarawati, I. G. A. A., & Suryawan, I. N. (2021). Pengaruh Sport Massage Terhadap Penurunan Kelelahan Atlet Ski Air. 

Jurnal Kepelatihan Olahraga, 13(1), 42-52. 

5) Arifin, M. S., & Kusuma, I. D. M. A. W. (2023). Pengaruh Mict With Ball Mastery Terhadap Daya Tahan Aerobic Pemain 

Futsal Sma Muhammadiyah 2 Surabaya. Jurnal Prestasi Olahraga, 6(2), 125-130. 

6) Attia, M., Ibrahim, F. A., Elsady, M. A. E., Khorkhash, M. K., Rizk, M. A., Shah, J., & Amer, S. A. (2022). Cognitive, emotional, 

physical, and behavioral stress-related symptoms and coping strategies among university students during the third wave 

of COVID-19 pandemic. Frontiers in psychiatry, 13, 933981 

7) Bangsbo, J., Iaia, F. M., & Krustrup, P. (2019). Fatigue and its physiological basis in intermittent sports performance. Sports 

Medicine, 49(Suppl 1), 53–64. https://doi.org/10.1007/s40279-019-01064-7 

8) Barbero-Alvarez, J. C., D'Ottavio, S., Nakamura, F. Y., & Castagna, C. (2014). Physiological demands of futsal match play in 

sub-elite level. Journal of Sports Sciences, 32(10), 937–946. https://doi.org/10.1080/02640414.2013.879671 

9) Battaglini, C. L., Hackney, A. C., & Viru, A. (2022). Analysis of progressive muscle relaxation on psychosocial variables: Its 

effects on stress, anxiety, and depression. Journal of Physical Education and Sport, 22(1), 84–92.  

https://doi.org/10.7752/jpes.2022.01012  

10) Blackwell, W. (2015). ABC of Sports and Exercise Medicine (Fourth Edi; G. P. Whyte, M. Loosemore, & C. Williams, eds.). 

India 

11) Brooks, G. A. (2018). The science and translation of lactate shuttle theory. Cell metabolism, 27(4), 757-785. 

12) Brooks, G. A. (2020). Lactate as a fulcrum of metabolism. Redox Biology, 35, 101454.  

https://doi.org/10.1016/j.redox.2020.101454 

13) Brooks, G. A. (2020). The science and translation of lactate shuttle theory. Cell Metabolism, 31(2), 249–258.  

https://doi.org/10.1016/j.cmet.2020.01.022 

14) Cai, M., Zhang, W., & Liu, H. (2022). Lactate is answerable for brain function and treating brain-related diseases. Frontiers 

in Nutrition, 9, 800901. https://doi.org/10.3389/fnut.2022.800901 

15) Castagna, C., Manzi, V., D'Ottavio, S., & Impellizzeri, F. M. (2009). Physiological responses during futsal match-play. Journal 

of Sports Sciences, 27(7), 625–633. https://doi.org/10.1080/02640410802642795 

16) Chen, X., Zhang, Y., Wang, H., Liu, L., Li, W., & Xie, P. (2022). The regulatory effects of lactic acid on neuropsychiatric 

disorders. Discover Mental Health, 2(1), 8. 

17) Coco, M., Perciavalle, V., Maci, T., & Perciavalle, V. (2020). Influences of blood lactate levels on cognitive domains and 

physical health during sports stress: A brief review. Frontiers in Neuroscience, 14, 1–8.  

https://doi.org/10.3389/fnins.2020.00820 

18) Craft, L. L., Magyar, T. M., Becker, B. J., & Feltz, D. L. (2020). The relationship between the Competitive State Anxiety 

Inventory-2 and sport performance: A meta-analysis. Journal of Sport and Exercise Psychology, 25(1), 298–319. 

19) De Francisco, C., Arce, C., del Pilar Vílchez, M., & Vales, Á. (2016). Antecedents and consequences of burnout in athletes: 

Perceived stress and depression. International journal of clinical and health psychology, 16(3), 239-246. 

20) De Souza, R. F., dos Santos, G. H., & da Silva, J. A. (2021). Psychological challenges in female futsal athletes: Hormonal and 

emotional vulnerability under competitive pressure. Psychology of Sport and Exercise, 54, 101895.  

https://doi.org/10.1016/j.psychsport.2021.101895 

21) Dos-Santos, J., Nakamura, F. Y., & Beato, M. (2020). Physiological responses of futsal players during official matches. 

International Journal of Sports Physiology and Performance, 15(5), 612–619. 

22) Egesoy, H., Sabuncuoglu, M., & Kafkas, A. (2021). The heart rate, blood lactate and oxygen saturation changes of female 

futsal players during competition. Pakistan Journal of Medical & Health Sciences, 15(4), 1386–

1391.https://pjmhsonline.com/2021/april/1386.pdf 

23) El Hayek, L., Khalifeh, M., Zibara, V., Abi Assaad, R., Emmanuel, N., Karnib, N., ... & Bilen, M. (2019). Lactate mediates the 

effects of exercise on learning and memory through SIRT1-dependent activation of hippocampal brain-derived 

http://www.ijmra.in/
https://doi.org/10.1016/j.psychsport.2021.101954
https://doi.org/10.1080/02640414.2013.879671
https://doi.org/10.7752/jpes.2022.01012
https://doi.org/10.1016/j.redox.2020.101454
https://doi.org/10.1016/j.cmet.2020.01.022
https://doi.org/10.1080/02640410802642795
https://doi.org/10.1016/j.psychsport.2021.101895
https://pjmhsonline.com/2021/april/1386.pdf


The Effect of Increasing Lactic Acid Levels on Psychological Changes in Female Futsal Athletes in Malang City 

IJMRA, Volume 09 Issue 02 February 2026                       www.ijmra.in                                                                        Page 706 

neurotrophic factor (BDNF). Journal of Neuroscience, 39(13), 2369–2382. https://doi.org/10.1523/JNEUROSCI.1661-

18.2019 

24) Faude, O., Kindermann, W., & Meyer, T. (2019). Lactate threshold concepts: How valid are they? Sports Medicine, 39(6), 

469–490. https://doi.org/10.2165/00007256-200939060-00003 

25) Fernández-Baeza, D., Díaz-Ureña, G., & González-Millán, C. (2024). Contractile and Mechanical Properties of Quadriceps 

Muscles Measured by the Method of Tensiomyography (TMG) in Professional Soccer Players: A Systematic Review, Meta-

Analysis, and Meta-Regression. Bioengineering, 11(12), 1295. 

26) Fernandes, M., Brito, J., Carrão, L., & Requena, B. (2022). Competitive anxiety and match performance in women’s team 

sports: A systematic review. Psychology of Sport and Exercise, 60, 102169. 

27) Firth, J., Solmi, M., Wootton, R. E., Vancampfort, D., Schuch, F. B., Hoare, E., ... & Stubbs, B. (2022). A meta-review of 

‘lifestyle psychiatry’: The role of exercise, nutrition and sleep in the prevention and treatment of mental disorders. World 

Psychiatry, 21(2), 1222–1236. https://doi.org/10.1002/wps.20974 

28) Ghasemi, F., Beversdorf, D. Q., & Herman, K. C. (2024). Stress and stress responses: A narrative literature review from 

physiological mechanisms to intervention approaches. Journal of Pacific Rim Psychology, 18, 18344909241289222. 

29) Gıoldasıs, G., Kılınç, F., & Arslan, E. (2016). A review of anthropometrical, physiological, psychological and performance-

related characteristics of futsal players. Journal of Sports and Performance Research, 7(3), 201–217. 

30) Godoy, L. D., Rossignoli, M. T., Delfino-Pereira, P., Garcia-Corrêa, C., & Garcia-Burillo, S. (2018). A comprehensive overview 

on stress neurobiology. Frontiers in Behavioral Neuroscience. 

31) Gomes, B. V., Pimenta, E. M., Miranda, R., & de Oliveira, M. F. (2020). Lactate Response and Performance in Futsal Players. 

Revista Brasileira de Medicina do Esporte, 26(2), 123–127. 

32) Gómez-Campos, R. (2023). Systematic review of the anthropometric profile of female futsal players. Biomedical Articles & 

Medicine. 

33) Goodall, S., Charlton, K., Howatson, G., & Thomas, K. (2015). Neuromuscular fatigability during repeated-sprint exercise in 

male athletes. Medicine and Science in Sports and Exercise, 47(7), 1452–1460.  

https://doi.org/10.1249/MSS.0000000000000569 

34) Grupe, D. W., & Nitschke, J. B. (2019). Anxiety and the neurobiology of threat detection. Nature Reviews Neuroscience, 

20(4), 198–210. 

35) Hagstromer, M., Rizzo, N. S., Sjostrom, M., & Boman, E. (2022). Psychological load and recovery in female team athletes: A 

study of emotional fluctuation post-competition. Journal of Sports Psychology, 61(2), 1–10. 

36) Han, M., He, W., Zhu, W., & Guo, L. (2025). The role of protein lactylation in brain health and disease: current advances 

and future directions. Cell Death Discovery, 11(1), 213. 

 

 

 

 

 

There is an Open Access article, distributed under the term of the Creative Commons 

Attribution – Non Commercial 4.0 International (CC BY-NC 4.0) 

(https://creativecommons.org/licenses/by-nc/4.0/), which permits remixing, adapting and 

building upon the work for non-commercial use, provided the original work is properly cited. 

http://www.ijmra.in/
https://doi.org/10.2165/00007256-200939060-00003

