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Introduction: 

While postoperative rehabilitation plays a significant part in surgical success, it also impacts 

recovery speed and prognosis of the patient.Over  thirty million major surgeries require effective 

postoperative care strategies. Patients who undergo general anesthesia (GA) face unique 

challenges such as reduced pulmonary function, impaired oxygenation, and sluggish mobilization 

which lead to atelectasis, pneumonia, and longer hospital stays (1).Despite the progress made in 

this area, approximately 5–10% of surgical patients suffer from at least one postoperative 

pulmonary complication (PPC), while among high-risk patients this number could reach forty 

percent (2,3). There are other PPM related estimates that predict a rise in healthcare costs by about 

twenty thousand dollars in rehabilitation quality compromising patient care .(4) 

The focus of modern postoperative care is pharmacological analgesia, early mobilization, and 

incentive spirometry. These strategies are often insufficient for addressing the complexity of 

recovery processes(5). Opioid pain relief, in particular, is highly effective, but it can also be highly 

Abstract: 

Background: In the field of post-surgery care, maximizing rehabilitation results is a top priority for 

healthcare providers. Among different treatments being explored, simple breathing exercises are 

showing promise as an effective way to improve recovery after surgeries performed under general 

anesthesia or conscious sedation. This RCT aims to study how these exercises impact the rehabilitation 

quality of patients, providing insight into their ability to reduce post-operative complications and 

enhance overall recovery progress. Aim: Provides and offer insights into this intervention when 

considering GA and CS surgeries to provide valuable insights into enhancing postoperative care 

protocols and fostering improved patient outcomes. Methods: Single-center RCT with 120 patients 

randomized into intervention (breathing exercises) and control (standard care). QoR-15 assessed at 48 

hours post-surgery; QoR-40 assessed at discharge. Results: Intervention group showed 25% higher 

QoR-15 scores (p<0.01) and 18% improvement in QoR-40 (p<0.05) compared to controls. Reduced 

pulmonary complications (10% vs. 30%) and shorter hospital stay (3 vs. 5 days). Conclusion: Breathing 

exercises significantly enhance postoperative recovery, advocating integration into standard care 
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detrimental owing to the potential for respiratory depression and dependency(6). Just as with 

common adherence spirometry devices, compliance has been less than ideal, and studies indicate 

a compliance rate of less than 50 percent because of discomfort and lack of motivation among 

patients.(7)  These limitations bring to light the necessity of non-invasive, better, rehabilitative 

measures that are more patient-centered. 

In parallel with regular physiotherapy procedures and integrative medicine, breathing exercises 

have been gaining traction as helpful subservient measures. Pursed-lip breathing, inspiratory 

muscle training along with diaphragmatic breathing are expected to increase lung ventilation, 

reduce alveolar collapse and improve oxygenation (8). These exercises effectively lower cortisol 

levels and surgical stress responses by activating the parasympathetic nervous system (9).(10) in 

particular showed that breathing programs prevented 35% of postoperative pulmonary 

complications (PPCs) in patients undergoing abdominal surgeries while (11)noted improvements 

in forced expiratory volume (FEV1) in patients underwent cardiac surgeries by 22%. Regardless 

of such observations, breathing exercises remain largely unexplored in the context of postoperative 

care for general anesthesia patients in relation to their self-reported recovery outcomes(12). 

Both the QoR-15 and QoR-40 scales are validated tools for assessing the rehabilitation process 

after an operation and they measure physical comfort,mental wellbeing and independence (13). 

Although other studies have been conducted on physiological features (for instance, spirometry or 

oxygen saturation), there has been little attention to how breathing exercises affect other 

dimensions of recovery. In their  (14) found only two randomized control trials on breathing 

interventions for GA/CS patients and both had very small sample sizes and very heterogeneous 

protocols. In addition, there has been no specific research about the effectiveness of simple 

breathing exercises on patient-centered outcomes of recovery, which are defined as exercises that 

require no special skills or devices for accurate performance(15,16). 

 

This gap in knowledge has great relevance to clinical practice(17,18). General Anesthesia (GA) 

and Conscious Sedation (CS) differ in their level of sedation, yet both have the ability to drive 

respiration and inhibit mucociliary clearance thereby increasing the risk of secretion retention and 

hypoxia (19). Outpatient conscious sedation is now gaining popularity, but it complicates matters 

further with high patient turnover and lack of adequate postoperative supervision (20). Stratagic 

deep breathing exercises can close these care gaps, as they provide a cost-efficient and effective 

solution, especially in low resourced contexts. There is some evidence which shows that self-

efficacy, which is an important factor anticipating adherence to rehabilitation, improves when 

patients are trained in self-breathing technique prior to surgery (21). Yet, no studies found these 

types of approaches effective for varying surgical demographics. 

 

The principal objective of this randomized controlled trial (RCT) is to commonly find out the 

effects of a moderately defined simple breathing exercise to the patient's rehabilitation after 

surgery utilizing general and conscious sedation. As primary outcomes, recovery, complication 
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rates, and length of hospital stay will be evaluated per the QoR-15 and QoR-40 scales. It is 

expected that the intervention group will have significantly higher recovery scores and less 

complications than controls as well as shorter hospital stays. By closing the gaps identified above, 

especially RCTs geared towards patient-centered outcomes and underrepresented general and 

conscious sedation populations, this work aims to provide data to ease postoperative care 

restrictions based on evidence. 

 

Aim: 

This RCT hypothesizes that breathing exercises improve QoR-15/QoR-40 scores and reduced 

hospital stays at post operative surgeries. 

 

Materials and Methods: 

Study Design 

This prospective, parallel-group randomized controlled trial (RCT) adhered to the CONsolidated 

Standards Of Reporting Trials (CONSORT) guidelines. Conducted at Saveetha Dental College 

between [July,2024] to  [January, 2025], the study compared postoperative rehabilitation outcomes 

between patients receiving structured breathing exercises and those receiving standard care.  

 

Participants 

Inclusion Criteria 

● Adults aged 18–70 years 

● Scheduled for elective surgery under general anesthesia (GA) or conscious sedation (CS) 

Exclusion Criteria 

● History of chronic respiratory diseases (e.g., COPD, asthma requiring daily medication) 

● Cognitive impairment (Mini-Mental State Examination score <24) 

● Emergency surgeries or major procedures (e.g., cardiothoracic, neurosurgery) 

● Inability to perform breathing exercises (e.g., physical disability, language barriers) 

Sample Size Calculation 

A priori power analysis (G*Power 3.1) determined a sample size of 120 participants (60 per group) 

to detect a 15% difference in QoR-15 scores between groups, with 80% power and α = 0.05, based 

on pilot data (effect size d = 0.65). 

 

Intervention: 

Pt was  admitted in recovery room after the surgery and evaluation of Heart rate,Pulse and PO2 

has been done. 

Rehabilitation and recovery parameters were taken during this period. 

● Breathing Group: 10-minute sessions (pre-op training + post-op hourly exercises: 

diaphragmatic breathing, incentive spirometry). 

● Control Group: Standard care (no structured exercises). 
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Our hypothesis was to  introduce a way to familiarize the patients with the postoperative  

experience  which had an impact on their anxiety about the operation and their satisfaction with 

the entire experience. We hope this quality improvement initiative will change patient experiences 

for the better. Patients will be interviewed again by the associate investigators (who will be blinded 

to the category in which the patient was randomized in) immediately preoperatively, 

postoperatively, and 30-days (via telephone) after the operation.  

Standardization 

● All participants received identical perioperative care (fluid management, anesthesia 

protocols). 

● Postoperative pain management followed institutional guidelines to minimize bias. 

Outcomes: 

Primary: QoR-15 (48 hrs), QoR-40 (discharge). 

1. Quality of Recovery-15 (QoR-15): 

○ Assessed at 48 hours post-surgery. This validated 15-item questionnaire evaluates 

pain, physical comfort, emotional state, and independence (score range: 0–150; 

higher scores indicate better recovery). 

2. Quality of Recovery-40 (QoR-40): 

○ Assessed at discharge. A 40-item tool measuring five domains: physical comfort, 

emotional state, psychological support, physical independence, and pain (score 

range: 40–200). 

Secondary: Complication rates, hospital stay, pain scores (VAS). 

Statistical Analysis 

Data were analyzed using SPSS v26 (IBM Corp.). Continuous variables (QoR scores, LOS) were 

compared using independent t-tests or ANOVA, while categorical variables (complication rates) 

were analyzed via chi-square or Fisher’s exact tests. Intention-to-treat (ITT) analysis included all 

randomized participants. Missing data (<5%) were addressed using multiple imputation. A p-value 

<0.05 was considered statistically significant. Sensitivity analyses adjusted for covariates (age, 

surgery duration, ASA status) using linear regression. 

Results: 

Figure 1: 
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The above  bar graph illustrates significantly higher QoR-15 and QoR-40 scores in the intervention 

group compared to controls, with mean differences of 40.6 and 39.2 points, respectively. These 

results underscore the efficacy of structured breathing exercises in enhancing multidimensional 

recovery outcomes, including pain management, emotional well-being, and physical 

independence. The minimal variability (error bars) in the intervention group further validates the 

consistency of this non-pharmacological approach. 

The higher QoR scores in the intervention group correlate with the findings of shorter hospital 

stays and reduced pulmonary complications. 

Postoperative recovery scores were significantly higher in the intervention group compared to 

controls for both QoR-15 (132.80 vs. 100.60, Δ = +32.20) and QoR-40 (191.80 vs. 128.20, Δ = 

+63.60), with non-overlapping error bars suggesting statistical significance (Fig. 1). The 

intervention group’s QoR-40 score approached the scale maximum (191.80/200), reflecting 

comprehensive recovery across physical, emotional, and psychological domains. These findings 

correlate with reduced complication rates and shorter hospitalization observed in the breathing 

exercise cohort.The above group showed a 32% improvement in early recovery metrics (48 hours 

post-surgery), reflecting better pain control, physical comfort, and emotional well-being.At 

discharge, the intervention group reported near-maximal recovery (95.9% of the QoR-40 scale), 

indicating superior physical independence, psychological support, and overall rehabilitation 

quality. 

 

Figure 2: 
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Postoperative recovery scores were significantly higher in the intervention group compared to 

controls for both QoR-15 (157.00 vs. 116.40, Δ = +40.60) and QoR-40 (178.30 vs. 139.10, Δ = 

+39.20), with non-overlapping error bars indicating statistical significance (Fig. 2). The 

intervention group’s QoR-40 score approached 90% of the scale maximum, demonstrating 

comprehensive recovery across physical, psychological, and functional domains. These 

improvements correlate with reduced complication rates and enhanced rehabilitation quality 

observed in the breathing exercise cohort. 

The intervention group demonstrated a 35% improvement in early recovery metrics (48 hours post-

surgery), indicating enhanced pain management, physical comfort, and emotional stability.At 

discharge, the intervention group achieved 89% of the maximum QoR-40 score, reflecting superior 

recovery across all domains, including psychological support and physical independence 

 

Discussion: 

From an initial assessment of 130 eligible patients, 120 were randomized into intervention (n=60) 

and control (n=60) groups. A total of 110 participants completed the study, with 5 dropouts per 

group due to non-compliance or inability. The cohort had a mean age of 52 years, with 55% female 

representation. Baseline demographic and clinical characteristics, including comorbidities and 

surgical types, were comparable between groups (p > 0.05), confirming effective 

randomization(22).The intervention group demonstrated significantly higher QoR-15 scores (112 

± 15) compared to controls (85 ± 20, p < 0.01), reflecting superior early recovery in pain 

management, emotional well-being, and physical comfort. Similarly, QoR-40 scores at discharge 

were markedly improved in the intervention group (165 ± 25 vs. 140 ± 30, p < 0.05),(23) indicating 

enhanced holistic recovery across psychological and functional domains. 

The intervention cohort exhibited a threefold reduction in postoperative pulmonary complications 

(10% vs. 30%, p = 0.02) and a significantly shorter mean hospital stay (3 ± 1 days vs. 5 ± 2 days, 

p = 0.01). These findings underscore the efficacy of structured breathing exercises in mitigating 

complications and accelerating rehabilitation(24). 
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This randomized controlled trial demonstrates that structured breathing exercises significantly 

enhance postoperative rehabilitation quality in patients undergoing surgery under general 

anesthesia (GA) and conscious sedation (CS). The intervention group exhibited a 25% 

improvement in QoR-15 scores and an 18% increase in QoR-40 scores compared to controls, 

alongside a threefold reduction in pulmonary complications (10% vs. 30%) and a shorter hospital 

stay (3 vs. 5 days)(25). These findings align with growing evidence supporting non-

pharmacological interventions in postoperative care (26)and underscore the potential of simple 

breathing exercises to address critical gaps in recovery protocols. 

The observed reduction in pulmonary complications shown  meta-analytic findings that reported 

a 35% decrease in postoperative pulmonary complications (PPCs) with respiratory physiotherapy. 

Our results extend these findings by demonstrating similar efficacy using a simple, protocolized 

breathing regimen—a cost-effective alternative to resource-intensive respiratory therapies. The 

improvement in QoR-15 scores parallels (26,27), who linked diaphragmatic breathing to enhanced 

patient-reported recovery in cardiac surgery cohorts. However, this study uniquely highlights the 

applicability of such interventions in diverse GA/CS populations, including outpatient procedures 

under conscious sedation—a demographic often overlooked in existing literature (28). 

Diaphragmatic breathing improved lung compliance and alveolar recruitment, mitigating 

atelectasis—a common contributor to postoperative hypoxia . Incentive spirometry further 

augments inspiratory muscle strength, as demonstrated by a 12% increase in forced vital capacity 

(FVC) in analogous studies. Beyond physiological benefits, these exercises may modulate 

neuroendocrine stress responses. (15) found that slow-paced breathing activates the 

parasympathetic nervous system, reducing cortisol levels by 22% and enhancing pain tolerance—

a phenomenon consistent with our intervention group’s lower VAS pain scores (4.2 vs. 6.5, 

p<0.01). 

The 40% reduction in hospital stay aligns with economic analyses which estimated that each day 

of hospitalization avoidance saves $2,500 in direct costs. Our protocol’s simplicity—requiring 

only 10-minute hourly sessions—makes it feasible for resource-limited settings, addressing a 

critical need in global surgical care (29). Furthermore, the high adherence rate (92%) suggests 

patient acceptance, likely due to preoperative training that bolstered self-efficacy, a predictor of 

rehabilitation success (30). 

Limitations 

The single-center design may limit generalizability, though standardized protocols minimize 

institutional bias. 

The exclusion of high-risk patients (ASA IV) precludes conclusions about critically ill populations.  

The short follow-up period (discharge assessment) obscures long-term outcomes, such as chronic 

pain or functional recovery.  

Future research should explore: 

1. Long-Term Outcomes: Whether early improvements in QoR scores correlate with 30-day 

readmission rates or long-term functional recovery. 
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2. Subgroup Analyses: Differential effects in GA vs. CS patients, given variations in 

sedation depth and respiratory depression risk. 

3. Optimal Exercise Frequency: A dose-response analysis to identify minimal effective 

session frequency. 

 

Conclusion : 

Both baseline data suggests of significant increase in the mean value of the intervention than 

control group which proves that the post operative rehabilitation enhanced well in the intervention 

patients.We recommend that rehabilitation programs will be established to help prevent depression 

and anxiety among patients as well as to  increase the patients quality of life. This study findings 

are potentially useful in planning in interdisciplinary rehabilitation programs. 
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