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Abstract: This study examined the effect of exercise regimens on the recovery time and functional outcomes of 

athletes recovering from sports-related injuries in Rivers State Nigeria. The study was guided by three objectives 

and a quasi-experimental research design was adopted for this study. The population for the study were athletes aged 

between 18-35 who had sustained sports-related injuries, with a sample size of 60 participants randomly selected 

from various two sport clubs and two universities in Rivers State. A structured questionnaire and observation 

checklist were used as research instruments. Validity was ensured through expert review and pilot testing. Data 

collection was conducted using a combination of pre- and post-rehabilitation assessments, on strength, flexibility, 

and range of motion. Baseline characteristics were analyzed using descriptive statistics. Statistical significance for 

the results analyzed by SPSS version 25.0 was indicated by a significance threshold of p < 0.05. The findings of the 

study revealed that athletes who were placed exercise regimens exhibited faster recovery times and better functional 

outcomes compared to those in the rehabilitation group. The study concluded that exercise programs significantly 

enhance recovery and rehabilitation for athletes. The recommended among others that sports rehabilitation facilities 

and physiotherapists should offer tailored exercise programs that features strength training, flexibility training and 

aerobic training. These regimens are unique and individualized, and have been proven to reduce recovery time and 

improve functional outcomes, making them a key part of injury recovery. 
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1. Introduction 

In several sports disciplines, the increase in training and competition volume and intensity over many 

years has been accompanied by an increase in injury incidence. As players endeavor for perfection in 

professional and amateur sports, so too does the risk of injury. These injuries are generally the result of 

repetitive stress, overuse and the rigorous workout schedules necessary to "train" the body for its best 

performance. Sports-related injuries have been reported to increase in occurrence, especially in high-

performance sports for which competitive performance is the main factor (Kellis&Koutsouki, 2019; Stone 

& Stone, 2017). 

Each athlete’s body, injury and healing story is different. Kaux et al. Sports rehabilitation refers to the 

individualized prescribing of exercise to return a sportsman to their normal range of movement, power, 

and performance following a sports injury (2023). Injuries from minor strains to musculoskeletal injuries 

are common in athletes. These injuries can occur during and between the training and competition phases, 
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resulting in decreased performance and potentially putting a career at risk. Fernandez Fernandes, Mark, 

Smith, Brown, and Taylor (2022) also emphasize that the worldwide manifestation of sports injuries has 

gained in proportion with the increase in both intensity and frequency of physical activities, therefore 

solid recovery strategies capable of minimizing downtime and affecting ideal recovery are required. 

Along with the physical effects, the psychological effects, including anxiety and despair, show some of 

the numerous challenges athletes face during rehabilitation. 

It is an all-important period in an athlete’s performance continuum, because poor recovery can spell the 

difference between chronic injury and re-injury. These appropriate recovery strategies have been 

identified as not only able to restore functioning diminished by heavy alcohol use, but also strengthen a 

resistance to future misadventures (Smith et al., 2023). Exercise regimens designed for those individual 

needs are considered fundamental for improving recovery, rebuilding strength, and progressing 

coordination (Wilson et al., 2021). Furthermore, effective recovery protocols assist in the maintenance of 

psychological health, thus, facilitating a more holistic recovery to optimal performance (Green et al., 

2023). 

Exercise therapy is founded on progressive overload theory, whereby increasing the intensity, duration, 

and complexity of exercise promotes adaptation of the affected tissues, without overloading the repair 

tissues (Garcia et al. In addition, the principle of specificity highlights the importance of training that 

mimics the movements/needs of the activity required to ensure that rehabilitation is specific to the 

demands of the physical demands experienced by players upon return to competition (Kellis et al., 2019). 

Bishop (2017) stated that there is strong evidence that organized exercise programs decrease recovery 

time and improve functional outcomes in professional athletes after sports injuries. Strength training helps 

injury recovery and reduces the time it takes to replace muscle mass lost after muscle strains and also 

sprains and fractures as well as increases joint stability after those injuries. In addition, it has been found 

that stretching increases range of motion and reduces stiffness (Saylor et al, 2021). However, 

proprioceptive training targeting balance and joint position sense has become an important part of 

preventing primary acute injuries from becoming recurrent, especially in the lower limbs. Grooms et al. 

(n.d.). Additionally, concurrent aerobic and resistance training provides a synergistic benefit for aerobic 

fitness and muscular endurance, resulting in better recovery and an overall state of physical preparedness 

(Mikesky et al., 2018). 

Although many publications have been made, both locally and internationally, on exercise therapy and 

adaptation, there is very little resource for local athletes, such as those residing in the state of Rivers in 

Nigeria. Most existing research in exercise protocols for recovery from injury focuses on the response of 

athletes from developed countries, with wider access to quality rehabilitation facilities and sports 

medicine (Waugh et al., 2020). On the other hand, athletes in regions like Rivers State may face 

challenges in simply finding the specialized personnel, facilities and equipment to help them recover. 

Localized studies do not take into consideration specific environmental, cultural, and economic 

characteristics that define restoration practices in these regions. For instance, athletes who come from 

low socio-economic backgrounds may not follow the prescribed recovery protocols due to limited access 

to gyms and physiotherapy clinics. Hence, there is a need for initiatives to solve these problems and 

develop exercise programs that are both effective and feasible within the national framework of the 

available infrastructure and resources of Rivers State. 

Using specific exercise paradigms in a specialized region such as Rivers State, Nigeria, which has one of 

the most vibrant sporting environments in Nigeria (including lower and upper tier sports) provides a 

unique opportunity to investigate individualized exercise programs. The high rate of sport injuries in the 

Region and limited access to specialized rehabilitation services necessitates localized studies to address 

such challenges (Chukwu et al., 2024). Emerging approaches to reduce recovery time include 

personalized exercise plans based on individual athlete identities and environmental factors linked to 

specific injuries. It aims to lay down a systematic, evidence-based, replicable techniques that 

incrementally leverages the region’s unique blend of culture and infrastructure to optimize processes of 

injury healing. 

 

1.1 Objectives of the Study 

To evaluate the impact of tailored exercise regimens on recovery time 

To assess the functional outcomes post-recovery 
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2. Methodology  

The aim of this study was to further evaluate the role of exercise regimens on the duration of healing and 

functional outcomes in sports-related injuries in athletes in Rivers State using a quasi-experimental 

design. Study area The study was conducted in sports centres, rehabilitation institutions and athletic clubs 

across Rivers State, which is a region noted for its active involvement in several sports. The athletes 

studied were from active sports competitions aged from 18 to 35 who underwent rehabilitation from 

injuries. The participants of this study were specifically selected according to their injury type (sports-

related injuries requiring rehabilitation) and their willingness to follow the training protocols throughout 

the research process. A total of sixty subjects were assigned randomly to three groups and prescribed 

exercise to either increase muscle strength and resistance, flexibility and proprioception, or aerobic and 

anaerobic physical activity. 

Data collection adopted both quantitative and qualitative methods. Demographic data, injury history, and 

perceptions of healing status were obtained using a structured questionnaire. A set of functional outcome 

measures were determined at baseline and after intervention including Visual Analog Scale (VAS) for 

pain, range of motion (ROM) and muscular strength. An observer-rated schedule tracked adherence to the 

regime, whilst semi-structured interviews with both athletes and physiotherapists provided qualitative 

data about the intervention with respect to its efficacy. 

The exercise regimes were tailored in consultation with rehabilitation therapists and sports scientists, 

depending on the nature and severity of the injuries. Participants attended sessions three times a week 

over eight weeks under supervision. The strength and resistance training focused on restoring muscle 

strength and endurance; flexibility exercises emphasized joint mobility and soft tissue pliability. Aerobic 

and anaerobic exercise are combined to improve cardio and muscle fitness, leading to complete recovery. 

The study design ensured confidentiality and privacy were maintained during research. Baseline 

characteristics were analyzed using descriptive statistics. Statistical significance for the results analyzed 

by SPSS version 25.0 was indicated by a significance threshold of p < 0.05. 

 

3. Result 

 

Table 1: Recovery Time Reduction by Group 

Group 
Baseline Recovery 

Time (Weeks) 

Post-Intervention 

Recovery Time (Weeks) 

Recovery Time 

Reduction (%) 

p-

value 

Group A (Strength and 

Resistance) 
12 7.8 35% <0.05 

Group B (Flexibility and 

Proprioception) 
10 7 30% <0.05 

Group C (Combined 

Aerobic and Anaerobic) 
14 8.4 40% <0.05 

The table above indicates that athletes who participated in the tailored exercise regimens showed a 

significant reduction in recovery time compared to baseline assessments. The mean recovery time for 

participants in Group A (strength and resistance training) decreased by 35% from the initial assessment, 

with a recovery time reduction from 12 weeks to 7.8 weeks (p < 0.05). Participants in Group B (flexibility 

and proprioceptive exercises) showed a 30% reduction in recovery time, from 10 weeks to 7 weeks (p < 

0.05). Group C (combined aerobic and anaerobic training) showed the most notable improvement, with 

recovery time reduced by 40%, from 14 weeks to 8.4 weeks (p < 0.05). These results indicate that tailored 

exercise regimens played a significant role in accelerating recovery across all groups, with the combined 

aerobic and anaerobic training regimen showing the greatest benefit. 

 

Table 2: Functional Outcomes Improvement by Group 

Group 
Muscle Strength 

Improvement (%) 

Range of Motion (ROM) 

Improvement (°) 

p-

value 

Group A (Strength and 

Resistance) 
28% 25% (from 68° to 85°) <0.01 
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Group 
Muscle Strength 

Improvement (%) 

Range of Motion (ROM) 

Improvement (°) 

p-

value 

Group B (Flexibility and 

Proprioception) 
18% 22% <0.05 

Group C (Combined Aerobic and 

Anaerobic) 
35% 40% <0.05 

The table above shows that the functional assessments revealed considerable improvements in joint 

mobility, muscle strength, and overall physical function across all groups. Participants in Group A 

(strength and resistance training) demonstrated a 28% improvement in muscle strength, with a mean 

increase in strength testing scores from 62% of baseline to 90% (p < 0.01). Joint mobility, measured 

through range of motion (ROM) tests, showed a 25% improvement for Group A, from 68° to 85° (p < 

0.05). In Group B (flexibility and proprioceptive exercises), muscle strength increased by 18%, and ROM 

improved by 22%, with significant improvements in balance and proprioception. The functional outcome 

scores for Group C (combined aerobic and anaerobic training) showed the most remarkable results, with a 

35% increase in muscle strength and a 40% improvement in joint mobility. The combined regimen was 

particularly effective in improving overall cardiovascular endurance, flexibility, and functional stability, 

which contributed to faster recovery and better long-term outcomes. 

 

Table 3: Psychological and Qualitative Findings 

Group 
Psychological 

Improvements 
Athlete Confidence Physiotherapist Observations 

Group A (Strength and 

Resistance) 

Reduced anxiety 

and depression 

Increased confidence in 

recovery 

Personalized approach led to 

better adherence 

Group B (Flexibility 

and Proprioception) 

Improved mental 

well-being 

Increased sense of 

stability 

Beneficial for balance and 

coordination 

Group C (Combined 

Aerobic and Anaerobic) 

Reduced stress and 

frustration 

High confidence in 

returning to peak 

performance 

Significant overall improvement 

in functional stability and 

endurance 

The table above indicates that athletes who participated in the exercise regimens reported an overall 

improvement in their mental well-being. Many indicated that the regimens helped reduce anxiety and 

depression related to the injury and recovery process. Interviews with athletes and physiotherapists 

highlighted that athletes felt more confident in their recovery progress, and physiotherapists noted that 

tailored regimens allowed for a more personalized approach to rehabilitation, contributing to better 

adherence and more effective recovery. 

 

4. Discussion 

The findings of the study showed that custom designed exercise programs significantly impact healing 

time and functional outcome in athletes with sports injuries in Rivers State. The athletes with 

individualized training plans had significantly better results in recovery time, muscle strength, joint 

flexibility and overall performance. These results are in accordance with literature, highlighting that 

dedicated rehabilitation modalities are essential for improved outcomes after injury. A multitude of 

studies has shown that developing a structured rehab program especially focused on strength training, 

flexibility training, and proprioception training improves recovery time and impacts athletic performance 

positively (Bishop, 2017; Waugh et al., 2020). 

The group with aerobic and anaerobic exercise (Group C) experienced the greatest improvement in 

recovery time with a 40% reduction. This is consistent with multiple studies suggesting that a 

combination of aerobic and anaerobic training best improves recovery while enhancing cardiovascular 

fitness and muscle endurance. Mikesky et al. (2018) concluded aerobics and aerobic activities, combined 

with resistance training was beneficial for recovery and functional rehabilitation after sports injuries. 

Integrated programs in Group C could have resulted in a more comprehensive rehabilitation strategy to 

target imminent and strength deficits commonly seen in injured athletes. 

Group A (strength and resistance training) showed statistically significant improvements characterized by 
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a 35% decrease in recovery time. Since resistance training facilitates muscle restoration, enhances bone 

density, and improves joint stability (Stone et al., 2017), it has become a fundamental tool for injury 

recovery. This study supports previous research that strength training decreases recovery time (Huang et 

al. (2020), which may not only accelerate physiological healing but also prevent injuries subsequently 

through augmenting muscle (PK-) and joint (PK-)strength and aggregate load (PK-)integrity. These 

results provide evidence that individualized resistance training programs are an integral part of recovery 

for athletes with musculoskeletal injuries. 

Group B (flexibility and proprioceptive exercises) athletes displayed a reduction of recovery in 30% of 

their recovery time; this results supports the growing data indicating that both flexibility and 

proprioception play a role in recovery. Joint mobility, improved stability and decreased muscle stiffness 

due to inflammation from the trauma is enhanced with the use of instabilty exercises to aid recovery. 

Proprioception, or the body's ability to tell where it is in space, is key in avoiding re-injury. Research by 

Reyes et al. (2017) and Kaminski et al. (2018) shows that proprioceptive training improves balance, 

coordination, and joint stability, which are important factors for appropriate rehabilitation following 

injuries, in particular to ligaments and tendons. 

The considerable improvements in muscle strength observed across all groups support research that has 

previously reported a deficiency in strength amongst previously injured massage PA's, as a means to both 

enhance healing durations and lower the probability of future reinjury. For instance, Waugh et al. Study 

by Edwards et al.(2020) on athletes with knee disorders Additionally, the results from Group A 

correspond with the findings of Westcott (2023) who recently conducted a systematic review indicating 

that participants in the resistance/strength-training-focused group increased muscle strength by 28% 

further emphasizing the significance of strengthening weakened muscle groups as opposed to hardened 

muscle during rehabilitation. In addition, Group C that included both aerobic and anaerobic training 

showed a 35% increase in pros, supporting that such combination of cardiovascular fitness and strength 

training, may lead to more comprehensive recovery. 

Other key outcome from positive findings is joint mobility, and it was achieved as range of motion in 

25% in group A and 40% in group C. Joint mobility could be limited after injury and usually needs some 

time for restoration by conventional rehabilitation techniques. This immobile state, despite drawing pity 

and concern, actually facilitates recovery from immobility through exercise protocols across window of 

opportunities for both flexibility and mobility, yielding cascading benefits. Studies (for example, Saylor 

et al. (2021), suggests that further range of motion and reduced stiffness, both resulting from flexibility 

workouts, must assist in achieving functional distances, particularly in the rehabilitation of athletes with 

lower limb injuries. This study confirms that both flexibility and mobility exercises result in 

improvements in range of motion, emphasizing the importance of both in rehabilitation-based training 

programs and full recovery. 

This improvement was accompanied by a greater proportion of anatomical restoration, and also showed 

promising psychological effects, suggesting exercise may be beneficial for holistic healing. But athletes 

from all three groups reported less worry, tension, and sadness, and more confidence about their 

rehabilitation process. This psychological improvement coincides with study performed by Brewer and 

Redmond (2021), which demonstrated a winning impact of exercise on factors of mental health 

rehabilitation, positive effects on the health state of athletes and their belief in exercise rehabilitation 

success. The psychological aspects of exercise are often neglected in rehab environments; however the 

study lines up with increasing body of research that emphasizes the importance of tackling mental health 

in tandem with physical therapy. 

Compliance with rehabilitation protocols is paramount; the current study highlights the importance of this 

aspect of treating traumatic mega-arthrosis. Physios claim that customizing the treatment, increased 

athletes adherence towards their rehab program. This is consistent with Naylor et al. (2018),suggesting 

that tailored rehabilitation programs offer improved compliance and greater, longer-lasting recovery 

benefits. These specialized workout regimens for each athlete may have similarly increased motivation 

and sense of control in rehab, both of which are factors that encourage engagement and healing. 

The findings of this study support the current data that a combination of rehabilitation exercises—

strength, flexibility and aerobic training—presents the best rehabilitation program available for injured 

athletes. In addition, some injuries are quite complex and involve the interaction of multiple systems, 

such as the muscle, joint, and cardiovascular systems. As seen by Hoch et al. A research by Bassett et al. 

(2019) suggest that engaging multiple physiological systems in various exercise modalities may boost 
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global recovery and mitigate long-term issues. 

This study highlights the importance of conducting targeted research to understand athletes in different 

locations. Rivers State findings suggest significant improvements in recovery outcomes can be achieved 

with culturally and contextually relevant methods of rehabilitation. The increasing number of local 

athletes participating in competitive sports in Nigeria, with little or no access to specialized rehabilitation 

care, indicates that personalized exercise regimens could quickly reduce recovery times and lessen re-

injury chances at the grassroots level. Therefore, future studies should expand the sample size across 

various sporting categories and locations in Nigeria. 

 

5. Conclusion 

The study therefore reveals that individualized exercise is very effective in accelerating healing time and 

functional outcome in athletes with sports related injuries in Rivers State. The combination of strength 

training, flexibility, and aerobic conditioning improves physical recovery while improving generally, 

both strength of muscles, range of motion of the joint, performance in all sports. Additionally, the mental 

benefits from reduced anxiety to greater self-assurance underline the importance of a comprehensive, 

individualized approach to recovery. The implications of these findings are profound not only do they 

highlight the role of specialized exercise programs in shortening recovery times and reducing chances of 

re-injury, but they also suggest a path forward to a more widespread adoption of these individualized 

rehabilitation strategies in Rivers State. 

 

5.1 Recommendations 

Based on the objectives of the study, the following recommendations were made: 

1. Sports rehabilitation facilities and physiotherapists should offer tailored exercise programs that 

features strength training, flexibility training and aerobic training. These regimens are unique and 

individualized, and have been proven to reduce recovery time and improve functional outcomes, 

making them a key part of injury recovery. 

2. To improve recovery time and functional outcomes, rehabilitation programs should incorporate a 

broader approach that addresses both physical and psychological aspects of recovery. Adapting 

strength-resistance, flexibility, and endurance workouts, as well as mental wellness and self-

efficacy activities, may provide a more comprehensive return-to-play plan for the recovering 

athlete. 

3. While this study uses a relatively small cohort of returned service members, the integration of 

tailored fitness programs soon after injury dramatically reduce the healing process and prevent 

potential chronic issues. Attending rehabilitation early with a program specifically designed to 

address the injury needs of the particular injured party will encourage healing and improve 

functional outcome. 

4. As exercise responses may vary between individuals, it is important for rehabilitation 

professionals to continuously readjust developments in athletes and adapt exercise protocols as 

needed. Individual changes based on ongoing assessments could ensure that athletes perform 

optimally and recover adequately. 

5. Physiotherapists and rehabilitation practitioners should be trained in the design and application 

of individualized exercise programs tailored to meet the needs of the specific athlete. Such 

training will lead to better and more effective rehabilitation services for injuries related to sports, 

so athletes will recover faster or when they do, it will help them have better outcomes. 

6. Later studies should address the long-term benefits of individualized exercise programs for 

injury prevention, performance enhancement, and overall health in cases where rehabilitation is 

not relevant. Longitudinal studies could shed light on how the repeated consumption of 

personalized workout plans could extend an athlete's career and reduce the chances of future 

injuries. 

7. The public health campaigns and education campaigns should highlight that rehab of injuries is 

dependent on individual protocols. By increasing awareness, players, coaches, and rehabilitation 

professionals can appreciate and understand the importance of tailored rehabilitation strategies, 

leading to quicker recovery times and improved sports performance capabilities. 
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