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Abstract 
This study examines changes in recovery strategies and training load 
indicators among handball athletes during Mesocycle 2 of PON XX Training 
Center 2021 and the internalization process of recovery habits within the 
framework of elite sport pedagogical management. An ex post facto method 
with quantitative descriptive approach involved 28 athletes (14 males, 14 
females). The 100-Point Recovery Checklist Strategy measured nine 
recovery activities across Micro 5-8, while training load was calculated using 
sRPE. Results showed female athletes' total Recovery Points (1,227.0-
1,371.0) were higher than males (1,076.9-1,303.1) across all microcycles. 
Deep Tissue Massage (20.7-26.2%) and Compression Garments during 
sleep (17.8-22.8%) were dominant strategies. In Micro 6, peak load (males 
1,892.4 AU; females 1,924.6 AU) was followed by increased recovery (males 
+226.2; females +101.1). In Micro 7, load decrease (males -375.7; females 
-271.6) was followed by recovery decrease (males -97.0; females -52.1). A 
distinct phenomenon occurred in Micro 8: load drastically decreased (males 
-941.3; females -990.7), male recovery decreased (-103.6) to 1,102.5, while 
female recovery increased (+95.1) reaching 1,371.0. This pattern indicates 
male athletes tend to respond proportionally to load changes, while females 
demonstrate consistency of internalized recovery habits. Findings indicate 
that daily recovery routine repetition within a structured training 
environment fosters internalization of recovery habits as personal 
responsibility. From the perspective of elite sport pedagogical management, 
these findings reflect how authentic experience and routine consistency 
serve as a learning vehicle integrating recovery knowledge into athletes' 
daily behavior. The observed internalization process is part of elite sport 
pedagogical management, where the training curriculum not only transfers 
theoretical knowledge but also shapes athletes' habits and autonomy in 
managing recovery sustainably 
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INTRODUCTION 

 The development of elite sports demands a coaching approach that is not only 

oriented toward improving athletes' physical performance but also toward developing 

integrated managerial and pedagogical competencies (Braunstein-Minkove, 2026). 

Elite sport coaching systems require comprehensive management, ranging from 

training program planning and curriculum development to continuous athlete 

achievement evaluation (Miller & Gregg, 2026). The pedagogical approach in elite 

sports plays an important role in shaping athletes' understanding of training strategies, 

recovery, and self-management during coaching programs (Mondt & Evans, 2026). 

 Handball athlete development is determined not only by the quality of training 

programs but also by athletes' ability to manage recovery as part of daily activities 

(García-Sánchez et al., 2025). The repetitive training process places athletes in 

situations that demand consistent regulation of rest time, sleep, hydration, therapy, 

and physical readiness (McFarland & Bird, 2014). These experiences shape self-

management habits so that recovery develops as part of the training culture, not 

merely a response after physical activity. 

 Studies on recovery in athletes indicate that recovery strategies contribute to 

fatigue reduction, maintenance of physical readiness, and performance sustainability 

during training periods (Maric et al., 2021). Research on recovery strategies has more 

frequently used physiological indicators and sports performance as the basis for 

evaluating effectiveness (Soler-López et al., 2024). Studies on changes in athletes' 

recovery habits as a result of daily coaching routines have received relatively less 

attention (Henze et al., 2025). 

 Previous research has largely explained the relationship between recovery 

strategies and physiological conditions, training load, or match performance (Lässing 

et al., 2022). Descriptions of behavioral changes in athletes in building self-care habits 

during structured training programs have not been widely reported (Duignan et al., 

2020). This condition indicates the need for studies that describe how training routines 

gradually shape athletes' ability to manage recovery (Coyne et al., 2018). 

 This research focuses on presenting an analysis of changes in handball athletes' 

recovery strategies based on the development of Recovery Points and training load 

indicators in each microcycle over one mesocycle. The analysis does not stop at 

changes in values but describes the process of forming recovery management habits 

through the daily training routines athletes undergo (Vavassori et al., 2023). This 

approach provides a perspective that recovery activities are part of the process of 

forming behavior to maintain physical readiness during elite sports coaching (Nobari 

et al., 2024). 

 This research focuses on changes in recovery strategies and training load 

indicators of handball athletes during the implementation of Mesocycle 2 of the PON 

XX 2021 Training Center program. These changes were observed based on the 
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development of recovery activities performed by athletes in each microcycle (Oliveira 

et al., 2023). The analysis results are used to describe the process of forming self-

management habits through training and recovery routines (Cleary et al., 2023). 

 This study aims to describe changes in recovery strategies and training load 

indicators of handball athletes during Mesocycle 2 of the PON XX 2021 Training Center 

program. The analysis is directed to describe changes in athletes' habits in performing 

recovery activities in each microcycle (Lee et al., 2021). The research results are 

expected to provide an overview of the process of developing self-management 

abilities through continuous training and recovery experiences (Gough et al., 2025). 

 

METHOD 

 This study employed an ex post facto method with a quantitative descriptive 

approach (Coyne et al., 2021). The research focus was directed toward describing 

athletes' recovery strategies during the West Java PON XX Training Center program 

without treatment or hypothesis testing. Descriptive analysis was conducted to 

compare the characteristics of recovery strategy implementation between male and 

female athletes (Dai et al., 2025).= 

 The research population comprised all athletes of the West Java PON XX 2021 

Training Center. The sample was selected using purposive sampling technique with 

the criterion of participating in the entire training and monitoring program during 

Mesocycle 2, namely Microcycle 5 through Microcycle 8, resulting in 28 athletes, 

consisting of 14 male and 14 female athletes. Male athletes had an age range of 21.1-

30.9 years with a mean of 23.8 ± 2.4 years, while female athletes had an age range 

of 19.0-25.5 years with a mean of 21.7 ± 2.3 years. 

 Data collection was conducted during Mesocycle 2, which lasted for four 

microcycles: Microcycle 5 (February 8-14, 2021), Microcycle 6 (February 15-21, 2021), 

Microcycle 7 (February 22-28, 2021), and Microcycle 8 (March 1-7, 2021). All athletes 

underwent a 3:1 periodization pattern, consisting of Monday as active recovery, 

Tuesday, Thursday, and Saturday with two training sessions (morning and afternoon), 

and Wednesday, Friday, and Sunday with one training session. 

 The research instrument used The 100-Point Recovery Checklist Strategy 

(McFarland & Bird, 2014). The instrument focuses on nine recovery activities with a 

total target score reaching 100 points per week for each athlete. The activities 

consisted of Compression Garments after travel exceeding two hours (10 points), 

Compression Garments during sleep for at least eight hours (15 points), Contrast 

Shower (5 points), Pool Recovery Session (10 points), Hydration Status (5 points), 

Athlete Training/Recovery Diary (5 points), Deep Tissue Massage (15 points), Self-

Massage using foam roller or tennis ball (15 points), and Nutritional Supplementation 

before, during, and after training (5 points) (McFarland & Bird, 2014). Each athlete's 

Recovery Point value was obtained from the sum of all recovery activities performed 
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each day, then averaged for each microcycle (Abade et al., 2025). The reporting 

process was conducted every night at 8:00 PM - 9:00 PM before sleep. 

 Training load indicators were calculated using the session rating of perceived 

exertion (sRPE) method (Conte et al., 2021). Training load for each session was 

calculated using the equation Training Load = Training Duration (minutes) × RPE (0-

10) (Li et al., 2025). Accumulation of all sessions over seven days produced Weekly 

Training (Sum). Monotony value was calculated using the formula of average daily 

training load divided by standard deviation of daily training load, while Strain was 

calculated using the equation Weekly Training × Monotony (Nobari et al., 2022). 

These three indicators were used as descriptions of training load characteristics in 

each microcycle. 

 Data analysis used descriptive statistics in the form of mean, standard 

deviation, frequency, percentage, and distribution of Recovery Points for each type of 

recovery strategy (Sánchez-Otero et al., 2022). Analysis results were presented as 

descriptive comparisons between male and female athletes and interpretation of 

recovery management patterns during Mesocycle 2 implementation without 

hypothesis testing or inferential analysis (Nobari et al., 2021). 

 

RESULT 

MICRO 5 ANALYSIS 

Tabel 1.  

Micro 5 Recovery Strategy and Workload Indicator 

Indicator 
Mean 

Men 

Men 

(%) 

Mean 

Women 

Women 

(%) 

Recovery Point Strategy 

1. Compression Garments (>2 jam 

perjalanan) 

10,7 1,0 22,6 1,8 

2. Compression Garments (tidur 8 

jam) 

191,9 17,8 254,5 20,7 

3. Contrast Shower 42,6 4,0 33,9 2,8 

4. Pool Recovery Session 85,3 7,9 79,1 6,5 

5. Hydration Status 64,0 5,9 73,5 6,0 

6. Athlete Training/Recovery Diary 74,6 6,9 84,8 6,9 

7. Massage (Deep Tissue) 255,9 23,8 254,5 20,7 

8. Self-Massage (Foam 

Roller/Tennis Ball) 

181,2 16,8 209,2 17,1 

9. Nutritional Supplementation 170,6 15,8 214,8 17,5 

Total 1.076,9 100,0 1.227,0 100,0 

Workload 

Total Weekly Training (AU) 1.508,4 - 1.674,4 - 

Monotony 1,2 - 1,2 - 
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Tabel 1.  

Micro 5 Recovery Strategy and Workload Indicator 

Indicator 
Mean 

Men 

Men 

(%) 

Mean 

Women 

Women 

(%) 

Strain 1.770,1 - 2.073,9 - 

 Based on Table 1, male athletes obtained Recovery Points of 1,076.9 points, 

while female athletes reached 1,227.0 points. The largest proportions of activity were 

found in Massage (Deep Tissue) (23.8% males; 20.7% females) and Compression 

Garments during sleep (17.8% males; 20.7% females). All of these activities were 

performed in the same daily life pattern during the training camp, from training 

schedules, rest periods, to activity restrictions outside the team environment. The 

repetition of these routines provided opportunities for athletes to recognize bodily 

signals and build habits for determining appropriate recovery forms according to their 

needs (de Leeuw et al., 2022). 

 Female athletes' Weekly Training reached 1,674.4 AU, higher than male 

athletes at 1,508.4 AU, while Strain reached 2,073.9 AU and 1,770.1 AU. This condition 

was followed by higher accumulated Recovery Points in female athletes. The 

alignment between increased training load and implementation of recovery activities 

indicates that athletes began to place sleep, hydration, therapy, and physical condition 

recording as part of consciously performed daily routines (Gallo et al., 2016). This 

experience developed through repeated activities that occurred continuously during 

the training program (Murray et al., 2019). 

 

MICRO 6 ANALYSIS 

Tabel 2.  

Recovery Strategy and Workload Indicator Micro 6 

Indicator 
Mean 

Men 

Men 

(%) 

Mean 

Women 

Women 

(%) 

Recovery Point Strategy 

1. Compression Garments (>2 

jam) 

26,8 2,1 29,9 2,3 

2. Compression Garments (tidur 

8 jam) 

257,4 19,8 283,5 21,4 

3. Contrast Shower 69,7 5,4 59,6 4,5 

4. Pool Recovery Session 107,3 8,2 89,5 6,7 

5. Hydration Status 75,1 5,8 74,6 5,6 

6. Athlete Training/Recovery 

Diary 

75,1 5,8 74,6 5,6 

7. Massage (Deep Tissue) 321,7 24,7 313,4 23,6 

8. Self-Massage (Foam Roller) 193,0 14,8 208,9 15,7 

9. Nutritional Supplementation 177,0 13,6 194,0 14,6 
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Tabel 2.  

Recovery Strategy and Workload Indicator Micro 6 

Indicator 
Mean 

Men 

Men 

(%) 

Mean 

Women 

Women 

(%) 

Total 1.303,1 100,0 1.328,0 100,0 

Workload 

1. Total Weekly Training (AU) 1.892,4 - 1.924,6 - 

2. Monotony 1,1 - 1,3 - 

3. Strain 2.065,5 - 2.596,3 - 

 Based on Table 2, Microcycle 6 showed an increase in accumulated recovery 

strategies in both groups, with Massage (Deep Tissue) remaining the dominant 

recovery form in male athletes (24.7%) and female athletes (23.6%), followed by 

Compression Garments during eight hours of sleep at 19.8% in males and 21.4% in 

females. Female athletes obtained slightly higher total Recovery Points (1,328.0 

points) compared to male athletes (1,303.1 points), mainly through the use of 

Compression Garments, Self-Massage, and Nutritional Supplementation. Training load 

indicators showed Total Weekly Training reaching 1,892.4 AU in male athletes and 

1,924.6 AU in female athletes, accompanied by Monotony values of 1.1 and 1.3 and 

Strain of 2,065.5 AU and 2,596.3 AU. This pattern describes the highest training load 

phase during Mesocycle 2, followed by increased intensity of recovery strategies, 

especially in female athletes who received greater training pressure. 

MICRO 7 ANALYSIS 

Tabel 3.  

Recovery Strategy and Workload Indicator Micro 7 

Indicator 
Mean 

Men 

Men 

(%) 

Mean 

Women 

Women 

(%) 

Recovery Point Strategy 

1. Compression Garments (>2 

jam) 

22,1 1,8 23,6 1,9 

2. Compression Garments (tidur 

8 jam) 

232,4 19,3 283,5 22,2 

3. Contrast Shower 55,4 4,6 56,7 4,4 

4. Pool Recovery Session 77,4 6,4 94,6 7,4 

5. Hydration Status 77,4 6,4 75,7 5,9 

6. Athlete Training/Recovery 

Diary 

77,4 6,4 70,9 5,6 

7. Massage (Deep Tissue) 315,4 26,2 297,7 23,3 

8. Self-Massage (Foam Roller) 188,2 15,6 193,8 15,2 

9. Nutritional Supplementation 160,4 13,3 179,5 14,1 

Total 1.206,1 100,0 1.276,0 100,0 

Workload 
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Tabel 3.  

Recovery Strategy and Workload Indicator Micro 7 

Indicator 
Mean 

Men 

Men 

(%) 

Mean 

Women 

Women 

(%) 

1. Total Weekly Training (AU) 1.516,7 - 1.653,0 - 

2. Monotony 1,3 - 1,4 - 

3. Strain 1.972,7 - 2.235,9 - 

 

 Based on Table 3, Microcycle 7 showed a decrease in accumulated recovery 

strategies compared to Microcycle 6, although Massage (Deep Tissue) remained the 

recovery form with the highest proportion in male athletes (26.2%) and female 

athletes (23.3%), followed by Compression Garments during eight hours of sleep at 

19.3% in males and 22.2% in females. Female athletes still obtained higher total 

Recovery Points (1,276.0 points) compared to male athletes (1,206.1 points), mainly 

through the application of Compression Garments during sleep, Pool Recovery 

Session, and Nutritional Supplementation. Training load indicators showed Total 

Weekly Training decreased to 1,516.7 AU in male athletes and 1,653.0 AU in female 

athletes, while Monotony values increased to 1.3 in males and 1.4 in females with 

Strain of 1,972.7 AU and 2,235.9 AU. This pattern shows a transition phase toward 

reduced training load that was still balanced with recovery strategy implementation, 

especially in female athletes who maintained higher accumulated Recovery Points. 

MICRO 8 ANALYSIS 

Tabel 4.  

Recovery Strategy and Workload Indicator on Micro 8 

Indicator 
Mean 

Men 

Men 

(%) 

Mean 

Women 

Women 

(%) 

Recovery Point Strategy 

1. Compression Garments (>2 

jam) 

17,0 1,5 33,0 2,4 

2. Compression Garments (tidur 

8 jam) 

203,5 18,5 312,0 22,8 

3. Contrast Shower 50,9 4,6 70,9 5,2 

4. Pool Recovery Session 67,8 6,2 85,1 6,2 

5. Hydration Status 73,5 6,7 80,3 5,9 

6. Athlete Training/Recovery 

Diary 

79,2 7,2 70,9 5,2 

7. Massage (Deep Tissue) 288,3 26,2 312,0 22,8 

8. Self-Massage (Foam Roller) 175,3 15,9 222,2 16,2 

9. Nutritional Supplementation 147,0 13,3 184,4 13,5 

Total 1.102,5 100,0 1.371,0 100,0 

Workload 
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Tabel 4.  

Recovery Strategy and Workload Indicator on Micro 8 

Indicator 
Mean 

Men 

Men 

(%) 

Mean 

Women 

Women 

(%) 

1. Total Weekly Training (AU) 575,5 - 662,3 - 

2. Monotony 0,7 - 0,7 - 

3. Strain 416,1 - 465,4 - 

 

 Based on Table 4, Microcycle 8 showed a decrease in accumulated recovery 

strategies in male athletes, while female athletes maintained higher values, with 

Massage (Deep Tissue) remaining the dominant recovery form in male athletes 

(26.2%) and Massage (Deep Tissue) together with Compression Garments during 

eight hours of sleep being the largest proportions in female athletes (22.8% each). 

Female athletes obtained total Recovery Points of 1,371.0 points, higher than male 

athletes at 1,102.5 points, mainly through the use of Compression Garments during 

sleep, Self-Massage, and Nutritional Supplementation. Training load indicators showed 

Total Weekly Training decreased sharply to 575.5 AU in male athletes and 662.3 AU 

in female athletes, accompanied by identical Monotony values in both groups (0.7) 

and Strain of 416.1 AU and 465.4 AU. This pattern shows the unloading phase at the 

end of Mesocycle 2, when decreased training load was followed by recovery strategy 

implementation that was still maintained, especially by female athletes. 

 

DISCUSSION 

SELF-ADAPTATION TO RECOVERY ROUTINES 

 Based on Table 1, male athletes obtained Recovery Points of 1,076.9 points, 

while female athletes reached 1,227.0 points. The largest proportions of activity were 

found in Massage (Deep Tissue) (23.8% males; 20.7% females) and Compression 

Garments during sleep (17.8% males; 20.7% females). All of these activities were 

performed in the same daily life pattern during the training camp, from training 

schedules, rest periods, to activity restrictions outside the team environment. The 

repetition of these routines provided opportunities for athletes to recognize bodily 

signals and build habits for determining appropriate recovery forms according to their 

needs (de Leeuw et al., 2022). 

 Female athletes' Weekly Training reached 1,674.4 AU, higher than male 

athletes at 1,508.4 AU, while Strain reached 2,073.9 AU and 1,770.1 AU. This condition 

was followed by higher accumulated Recovery Points in female athletes. The 

alignment between increased training load and implementation of recovery activities 

indicates that athletes began to place sleep, hydration, therapy, and physical condition 

recording as part of consciously performed daily routines (Gallo et al., 2016). This 

experience developed through repeated activities that occurred continuously during 

the training program (Murray et al., 2019). 
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STRENGTHENING SELF-RESPONSIBILITY 

 Based on Table 2, total Recovery Points increased to 1,303.1 points in male 

athletes and 1,328.0 points in female athletes. Massage (Deep Tissue) remained the 

activity with the largest proportion (24.7% males; 23.6% females), while the use of 

Compression Garments during sleep reached 19.8% and 21.4%. This condition 

occurred during the phase when training schedules became denser, while athletes' life 

patterns remained within a controlled environment. This situation shows that recovery 

activities were no longer performed solely due to coach supervision but began to 

become responsibilities consistently carried out by athletes (Thompson et al., 2024). 

Weekly Training values increased to 1,892.4 AU in male athletes and 1,924.6 AU in 

female athletes, while Strain reached 2,065.5 AU and 2,596.3 AU. The increased 

training demands were not followed by decreased implementation of recovery 

strategies. This pattern indicates that athletes began to adjust daily decisions by 

considering physical conditions perceived after training (Muñoz-Jiménez et al., 2022). 

The experience of living in a structured training environment, time discipline, and 

social activity restrictions also contributed to forming habits of maintaining physical 

readiness independently (López-Sierra et al., 2025). 

RECOVERY BEHAVIOR ADJUSTMENT 

 Based on Table 3, Recovery Points reached 1,206.1 points in male athletes and 

1,276.0 points in female athletes. Massage (Deep Tissue) remained the most 

frequently performed activity, at 26.2% in males and 23.3% in females. The decrease 

in accumulated points was not followed by changes in the types of recovery strategies 

chosen. This condition shows that athletes began to understand when recovery 

intensity needs to be adjusted without eliminating previously formed habits (Ihász et 

al., 2025). 

 Weekly Training decreased to 1,516.7 AU in male athletes and 1,653.0 AU in 

female athletes, while Strain became 1,972.7 AU and 2,235.9 AU. This adjustment 

was followed by changes in accumulated Recovery Points in both groups. The balance 

between decreased training load and recovery implementation shows that athletes 

were increasingly able to adjust daily activities based on perceived bodily conditions 

(Shushan et al., 2022). This experience developed through routines performed 

repeatedly during the training program (Sanchez-Migallon et al., 2022). 

INDEPENDENCE IN MAINTAINING RECOVERY 

 Based on Table 4, female athletes obtained Recovery Points of 1,371.0 points, 

while male athletes reached 1,102.5 points. Massage (Deep Tissue) remained the 

largest activity in male athletes (26.2%), while female athletes maintained equal 

proportions between Massage (Deep Tissue) and Compression Garments during sleep 

(22.8%). The decrease in training volume did not change the consistency of recovery 

activity implementation in both groups. This condition shows that habits of maintaining 

physical condition had become part of daily routines during the training camp 

(Schelling et al., 2025). 
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 Weekly Training decreased to 575.5 AU in male athletes and 662.3 AU in female 

athletes with Monotony values of 0.7 in both groups. Lower training loads were still 

followed by implementation of various recovery strategies, especially in female 

athletes. This condition shows that athletes continued to perform recovery activities 

without depending on the high training load received on that day (Clemente et al., 

2025). Routines that occurred repeatedly during the coaching program formed the 

ability to maintain physical readiness as part of athletes' daily lives (Salazar et al., 

2020). 

 

CONCLUSION 

 Based on data analysis over four microcycles (Micro 5-8), female athletes' total 

Recovery Points (1,227.0-1,371.0) were consistently higher than males (1,076.9-

1,303.1). Deep Tissue Massage (20.7-26.2%) and Compression Garments during 

sleep (17.8-22.8%) were the dominant strategies in both groups. The three strategies 

with the lowest proportions were Compression Garments for travel (1.0-2.4%), 

Contrast Shower (2.8-5.4%), and Hydration Status (5.6-6.7%)—indicating recovery 

components that have not been optimized. 

 The response patterns to load changes showed different characteristics 

between groups. In Micro 6, peak load (males 1,892.4 AU; females 1,924.6 AU) was 

followed by increased recovery in both groups (males +226.2; females +101.1). In 

Micro 7, load decrease (males -375.7; females -271.6) was followed by decreased 

recovery (males -97.0; females -52.1). A distinct phenomenon appeared in Micro 8: 

load drastically decreased (males -941.3; females -990.7), male recovery decreased 

(-103.6) to 1,102.5, while female recovery increased (+95.1) reaching 1,371.0. This 

pattern illustrates that male athletes tend to respond proportionally to load changes, 

while females demonstrate consistency of internalized recovery habits that are not 

entirely dependent on daily load fluctuations. 

 These findings indicate that a structured training camp environment—with fixed 

schedules, limited mobility, and repetition of daily recovery routines—contributes to 

the formation of autonomous recovery habits through experiential learning. This 

process is part of elite sport pedagogical management, where the training curriculum 

not only transfers theoretical knowledge about recovery but also shapes athletes' 

personal responsibility in managing recovery sustainably. The different response 

patterns between males and females indicate that the internalization process of 

recovery habits can manifest differently across groups, suggesting that pedagogical 

approaches that consider the specific characteristics of each athlete group are needed 

to optimize the formation of independent and sustainable recovery habits. 

 This study is limited to one mesocycle (four microcycles) and thus has not 

described the long-term development of recovery habit internalization, nor has it 

explored contextual factors influencing response differences between groups. Future 

research is recommended to extend the observation period across several mesocycles 
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or one year of coaching, integrate qualitative approaches to explore athletes' 

subjective experiences, and develop pedagogical intervention models tailored to the 

response characteristics of male and female athletes within the framework of elite 

sport pedagogical management. 
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