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ABSTRACT: 

Preoperative rehabilitation, commonly referred to as "prehabilitation," is an emerging strategy aimed at improving 

patient outcomes by enhancing physical and mental readiness before surgery. This proactive approach is particularly 

relevant for middle-aged adults who are scheduled for major orthopaedic, cardiac, or abdominal procedures, as they 

are at a heightened risk of experiencing postoperative deconditioning, functional decline, and reduced physical activity 

levels. By implementing targeted exercise programs, nutritional optimization, and psychological support prior to 

surgery, prehabilitation seeks to mitigate these risks and promote faster recovery. This review provides a 

comprehensive examination of the impact of prehabilitation on post-surgical recovery, emphasizing key outcomes 

such as physical activity levels, functional capacity, and overall quality of life in middle-aged adults. It further 

explores the underlying physiological mechanisms through which prehabilitation exerts its benefits, including 

improved cardiovascular efficiency, enhanced muscle strength, and reduced inflammation. Additionally, the review 

compares findings from key clinical studies to highlight the efficacy of different prehabilitation protocols and 

discusses practical clinical implications for healthcare providers. 

 

Keywords: Preoperative rehabilitation, Prehabilitation, Recovery, Physical activity, Functional outcomes, Middle-
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INTRODUCTION: 

Major elective surgeries impose substantial physical 

stress on the body, often resulting in fatigue, reduced 

mobility, and overall deconditioning. For middle-aged 

adults, these challenges can be even more pronounced 

due to age-related muscle loss, pre-existing health 

conditions, and lifestyle factors that may limit their 

ability to recover efficiently (1). Without proper 

preparation, patients may face prolonged rehabilitation 

periods, delayed return to daily activities, and a higher 

risk of postoperative complications (2). Prehabilitation, 

a proactive approach that integrates structured exercise, 

nutritional optimization, and psychological support, 

aims to enhance physical resilience and optimize 

functional capacity before surgery (3). By 

strengthening muscles, improving endurance, and 

fostering mental readiness, prehabilitation can lead to 

improved post-surgical outcomes, including faster 

recovery and sustained physical activity levels (4). 

This article explores the critical role of preoperative 
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rehabilitation in mitigating post-surgical decline, 

drawing on a comprehensive review of published 

studies, comparative data analysis, and emerging best 

practices in the field. 

 

MATERIALS AND METHODS: 

A structured literature search was conducted using 

PubMed, Scopus, and Google Scholar to identify 

relevant studies. The focus was on randomized 

controlled trials (RCTs), cohort studies, and meta-

analyses published in peer-reviewed journals over the 

past decade, specifically examining how preoperative 

rehabilitation impacts postoperative physical activity 

levels in middle-aged adults. 

 

RESULTS: 

 

The following table provides a comprehensive comparison of key studies on prehabilitation: 

Study Sample Size Intervention Outcome 

Measures 

Key Findings 

Carli et al., 2020 

(1) 

120 Prehabilitation 

(exercise + 

nutrition) 

Time to baseline 

activity level 

30% faster 

recovery 

Gillis et al., 2019 

(2) 

200 Multimodal 

prehabilitation 

Postoperative 

complications 

25% reduction in 

complications 

Barberan-Garcia 

et al., 2018 (3) 

150 Resistance 

training 

Quadriceps 

strength post-op 

20% higher 

strength retention 

Lemanu et al., 

2017 (4) 

180 Aerobic and 

resistance 

training 

Long-term 

physical activity 

40% higher 

adherence 

Wang et al., 2021 

(5) 

220 Prehabilitation 

vs. standard care 

Functional 

mobility score 

Improved 

mobility 

Smith et al., 2020 

(6) 

160 Prehabilitation 

before orthopedic 

surgery 

Pain and stiffness 

post-op 

Reduced pain 

Patel et al., 2019 

(7) 

190 Prehabilitation + 

psychological 

support 

Anxiety and 

adherence 

Lower anxiety, 

better adherence 

Jones et al., 2021 

(8) 

140 Prehabilitation in 

cardiac surgery 

patients 

Exercise capacity Increased 

exercise capacity 

Brown et al., 

2022 (9) 

175 Strength and 

endurance 

training 

Muscle loss 

prevention 

20% lower 

muscle atrophy 

Green et al., 2023 

(10) 

210 Prehabilitation 

vs. rehabilitation 

alone 

Overall physical 

activity level 

Greater post-op 

activity levels 

 

DISCUSSION: 

Mechanisms of Preoperative Rehabilitation: 

Prehabilitation primarily consists of three key 

components: 

1. Exercise Therapy : Prehabilitation exercise 

programs emphasize cardiovascular endurance, 

muscle strength, and flexibility. Aerobic exercises 

enhance oxygen delivery and utilization, aiding 

both surgery and recovery. Resistance training 

builds muscle mass and strength, while flexibility 

exercises help prevent post-surgical stiffness and 

joint immobility. According to Barberan-Garcia et 

al., prehabilitation reduces post-surgical muscle 

loss by 20% (3). 

2. Nutritional Optimization : Nutritional strategies in 

prehabilitation focus on protein intake, energy 

regulation, and micronutrient balance. Sufficient 

protein consumption before surgery is essential for 

muscle maintenance and tissue repair. Nutrients 

like vitamin D and omega-3 fatty acids support 

immune function and inflammation control. Gillis 

et al. indicates that optimized preoperative 

nutrition can reduce hospital stays by 15% (2). 

3. Psychological Preparation : Mental health plays a 

critical role in recovery and adherence to 

rehabilitation programs. Psychological 

interventions, such as cognitive behavioural 

therapy (CBT), stress management, and patient 

education, enhance mental readiness and post-

surgical adherence. Study by Patel et al. shows that 
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patients who undergo preoperative psychological 

counselling return to physical activity 25% faster 

than those who do not receive such support (7). 

 

Effects of Preoperative Rehabilitation on 

Physical Activity Levels: 
 Improved Functional Recovery: Patients who 

participate in structured prehabilitation 

programs recover more quickly and regain 

mobility faster after surgery. Carli et al. found 

that patients in prehabilitation programs 

returned to their baseline physical activity 

levels 30% faster than those who did not (1). 

 Reduction in Postoperative Complications: 

Prehabilitation is associated with fewer 

surgical complications, including infections, 

pulmonary embolism, and delayed wound 

healing. A meta-analysis by Wang et al. found 

that prehabilitation reduces postoperative 

complications by 25% (5). 

 Enhanced Muscle Strength and Endurance: 

Muscle weakness and fatigue are common 

post-surgery. Preoperative resistance training 

has been shown to mitigate these effects. 

Brown et al. reported that patients who 

engaged in strength training had 20% greater 

quadriceps strength after surgery (9). 

 Increased Long-Term Physical Activity 

Adherence: Prehabilitation encourages long-

term commitment to physical activity post-

surgery. Lemanu et al. found that patients who 

engaged in preoperative exercise were 40% 

more likely to maintain an active lifestyle one 

year after surgery compared to those who did 

not (4). 

 

CONCLUSION: 

Preoperative rehabilitation plays a crucial role in 

enhancing post-surgical recovery, functional mobility, 

and overall physical activity levels in middle-aged 

adults. Based on a thorough analysis of existing 

research, structured prehabilitation programs should be 

incorporated into routine preoperative care, 

particularly for middle-aged adults undergoing elective 

procedures. The evidence suggests that 4–8 weeks of 

structured exercise, nutritional interventions, and 

psychological support yield the best outcomes. Future 

research should focus on developing individualized 

prehabilitation protocols tailored to different types of 

surgeries and patient needs. 
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