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ABSTRACT

Background: Prolonged postoperative immobility is associated with preventable complications and delayed
functional recovery, contributing to extended hospital length of stay and increased healthcare utilization. Early
mobilization within 24 hours of surgery is increasingly incorporated into enhanced recovery pathways, yet its
combined impact on clinical, functional, and patient-reported outcomes across elective surgical populations
requires further evaluation. Objective: To assess the association between early postoperative mobilization and
hospital length of stay, postoperative complications, mobility at discharge, 30-day readmission, and patient
satisfaction among elective surgery patients. Methods: A cross-sectional observational comparative study was
conducted among 200 adults undergoing elective surgery at a tertiary-care hospital. Patients were categorized into
an early mobilization group (mobilized within 24 hours post-surgery; n = 100) and a standard care group (mobilized
after 24 hours; n = 100) based on routine postoperative documentation. Outcomes included length of stay, in-hospital
complications (deep vein thrombosis, pneumonia, pressure ulcers), discharge mobility score (10-point scale), 30-day
readmission, and discharge satistaction score (10-point scale). Group comparisons used t-tests and chi-square tests,
with effect estimates reported as mean differences and odds ratios. Results: Early mobilization was associated with
shorter length of stay (5.4 + 1.2 vs 7.2 + 1.5 days; mean difference —1.8 days; p = 0.02), lower complication rates (deep
vein thrombosis: 2.5% vs 7.0%, OR 0.34; pneumonia: 1.0% vs 5.0%, OR 0.19; pressure ulcers: 1.5% vs 6.5%, OR 0.22;
all p < 0.03), higher mobility scores (8.4 + 1.3 vs 6.2 + 1.8; mean diftference 2.2; p = 0.001), reduced 30-day readmission
(3.0% vs 7.5%, OR 0.38; p = 0.04), and higher satisfaction (9.0 + 0.9 vs 7.2 + 1.1; mean difference 1.8; p = 0.002).
Conclusion: Early mobilization within 24 hours after elective surgery was associated with improved postoperative
outcomes, including shorter hospitalization, fewer complications, better functional recovery; lower readmission, and
higher patient satistaction, supporting its integration into routine postoperative care pathways.

Keywords: Early mobilization; postoperative recovery; elective surgery; length of stay; postoperative complications;
mobility; readmission; patient satisfaction.

INTRODUCTION

Postoperative recovery is a critical phase of surgical care, during which prolonged
immobility can contribute to a range of preventable complications and delayed functional
restoration. Extended bed rest after surgery has been consistently associated with adverse
outcomes such as venous thromboembolism, pulmonary complications, pressure injuries,
muscle atrophy, and delayed return of independence, all of which can lengthen hospital stay
and increase healthcare costs (1). In response to these challenges, early patient
mobilization—defined as initiating out-of-bed activity and assisted ambulation within the
first 24 hours after surgery—has emerged as a core component of contemporary enhanced
recovery pathways and nursing-led postoperative care models (2,3).

JHWCR | 2026;4(1) | ISSN 3007-0570 | © 2026 The Authors | CC BY 4.0


https://portal.issn.org/resource/ISSN-L/3007-0570
https://jhwcr.com/
https://jhwcr.com/index.php/jhwcr/article/view/1195
https://lmi.education/
https://doi.org/10.61919/v7qrag69

JHWCR -1195 | 2026;4(1) | ISSN 3007-0570 | © 2026 The Authors | CC BY 4.0 | Page 2

Growing evidence suggests that early mobilization favorably influences both physiological
and functional recovery processes. Early movement enhances venous return and pulmonary
ventilation, reduces inflammatory and thrombotic risk, preserves muscle strength, and
supports gastrointestinal and cognitive recovery, thereby mitigating common complications
of immobility (3,4). Systematic reviews and interventional studies across orthopedic,
abdominal, cardiac, and neurosurgical populations have demonstrated associations between
early mobilization and reduced length of hospital stay, lower incidence of postoperative
complications, and improved functional outcomes (5-7). These benefits are particularly
relevant in the context of increasing surgical volumes and persistent pressures on hospital
bed capacity and staffing resources.

Despite this expanding body of literature, important gaps remain. First, many existing studies
focus on single surgical specialties or highly protocolized enhanced recovery programs,
limiting generalizability to broader elective surgical populations (6,8). Second, variability in
how early mobilization is defined, implemented, and measured complicates comparison
across studies and weakens the translation of evidence into routine clinical practice (7).
Third, while reductions in complications and length of stay are frequently reported, fewer
studies simultaneously examine functional recovery, readmission rates, and patient-reported
satisfaction as integrated outcomes of early mobilization (5,9). As patient-centered care and
value-based healthcare models increasingly emphasize both clinical outcomes and patient
experience, a more comprehensive evaluation of early mobilization is warranted.

From a population-intervention-comparison-outcome (PICO) perspective, elective
postoperative patients represent a heterogeneous but clinically relevant population in whom
recovery trajectories are modifiable through nursing and rehabilitative interventions. The
intervention of interest—early mobilization within 24 hours of surgery—can be compared
with standard postoperative care that delays mobilization beyond this period. Key outcomes
include hospital length of stay, incidence of postoperative complications, recovery of
mobility, hospital readmission, and patient satisfaction, all of which reflect both clinical
effectiveness and healthcare system efficiency (4,5). Evaluating these outcomes concurrently
allows for a more robust assessment of the overall impact of early mobilization on
postoperative recovery.

Therefore, the present study was designed to address this knowledge gap by systematically
comparing recovery outcomes between patients who underwent early mobilization and those
who received standard postoperative care following elective surgery. By integrating objective
clinical endpoints with functional and patient-reported outcomes, this study aims to provide
clinically interpretable evidence to inform postoperative care protocols and support the
broader implementation of early mobilization practices. The specific objective of this study
was to evaluate whether early patient mobilization within 24 hours after surgery is associated
with shorter hospital stay, fewer postoperative complications, improved mobility, lower
readmission rates, and higher patient satisfaction compared with standard postoperative
recovery protocols.

MATERIAL AND METHODS

This study employed a cross-sectional observational comparative design to evaluate the
association between early postoperative mobilization and recovery outcomes among adult
patients undergoing elective surgery. The design was selected to allow real-world assessment
of postoperative care practices and outcomes without altering routine clinical management,
in accordance with international recommendations for observational clinical research (10).

The study was conducted in a tertiary-care teaching hospital providing elective surgical
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services across multiple specialties, including general, orthopedic, and abdominal surgery.
Data collection took place over a defined 12-month period, during which postoperative
recovery practices and outcomes were routinely documented as part of standard inpatient

care.

The study population consisted of adult patients who underwent elective surgical procedures
requiring postoperative hospitalization. Eligible participants were aged 18 years or older, had
an uncomplicated immediate postoperative course, and were hemodynamically stable within
the first postoperative day. Patients were included if complete postoperative records were
available and if mobilization status within the first 24 hours after surgery could be clearly
determined. Patients were excluded if they required postoperative intensive care admission,
had neurological or musculoskeletal conditions precluding mobilization, experienced major
intraoperative complications, or were discharged or deceased within 24 hours of surgery.
Participants were selected using consecutive sampling from hospital surgical admission logs
to minimize selection bias and ensure representativeness of the eligible population.

Patients were categorized into two groups based on routine postoperative care
documentation: those who initiated mobilization within 24 hours after surgery (early
mobilization group) and those who initiated mobilization after 24 hours (standard care
group). Early mobilization was operationally defined as assisted sitting, standing, or
ambulation out of bed under nursing or physiotherapy supervision within the first
postoperative day. Standard care reflected usual postoperative practice without structured
early mobilization targets. Because the study was observational, group assignment was not
manipulated by the investigators. Written informed consent for use of clinical data for
research purposes was obtained from all participants at the time of admission, consistent
with institutional policy.

Data were extracted from electronic medical records, nursing progress notes, physiotherapy
logs, discharge summaries, and standardized postoperative follow-up surveys. Data collection
was performed by trained research staff using a predefined data extraction form to ensure
consistency and reproducibility. Variables collected included demographic characteristics,
type of surgery, timing of first mobilization, length of hospital stay, occurrence of
postoperative complications, mobility status, readmission, and patient satisfaction. Length of
hospital stay was defined as the number of days from the date of surgery to the date of
discharge. Postoperative complications included clinically documented deep vein
thrombosis, pneumonia, and pressure ulcers occurring during hospitalization. Mobility was
assessed using a standardized 10-point functional mobility scale routinely used in the
institution, with higher scores indicating better mobility at discharge. Readmission was
defined as any unplanned hospital admission within 30 days of discharge. Patient satisfaction
was measured at discharge using a validated 10-point numeric satisfaction scale routinely
administered as part of hospital quality assurance.

To address potential sources of bias and confounding inherent in observational studies,
several methodological strategies were applied. Consecutive patient inclusion reduced
selection bias, while standardized operational definitions minimized information bias.
Baseline demographic and clinical variables were examined to assess comparability between
groups. Multivariable statistical adjustment was planned to account for potential
confounders such as age, sex, and type of surgery. Data extraction procedures were
standardized, and random cross-checks of records were conducted to ensure data accuracy
and integrity.

The sample size of 200 patients was determined a priori based on feasibility and prior
institutional surgical volume and was sufficient to detect clinically meaningful differences
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in length of hospital stay and complication rates between groups, consistent with effect sizes
reported in previous studies (5,7). Statistical analyses were performed using SPSS software
(version 26.0). Continuous variables were summarized using means and standard deviations
and compared between groups using independent-sample t-tests after assessment of
normality. Categorical variables were summarized as frequencies and percentages and
compared using chi-square tests. Multivariable linear and logistic regression analyses were
used to adjust for potential confounders and to estimate adjusted associations between early
mobilization and key outcomes. Missing data were minimal and were handled using
complete-case analysis. All statistical tests were two-sided, and a p-value of less than 0.05 was
considered statistically significant.

The study was conducted in accordance with the principles of the Declaration of Helsinki
and adhered to the Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE) guidelines (10). Ethical approval was obtained from the institutional review board
prior to data collection, and all participant information was anonymized before analysis to
ensure confidentiality. Data were securely stored on password-protected systems with access
limited to the research team. Detailed documentation of study procedures, variable
definitions, and analytic steps was maintained to support transparency, reproducibility, and
verification by other researchers.

RESULTS

Baseline characteristics of the study population are summarized in Table 1 and demonstrate
good comparability between the early mobilization and standard care groups. The mean age
of participants was similar between groups (52.6 + 11.4 years in the early mobilization group
versus 53.9 £ 10.9 years in the standard care group; p = 0.42). Male patients constituted 54.0%
of the early mobilization group and 57.0% of the standard care group, with no statistically
significant difference observed (p = 0.66). The distribution of surgical categories was also
comparable, with orthopedic procedures accounting for 38.0% and 36.0% of cases, abdominal
surgeries for 42.0% and 45.0%, and other elective procedures for 20.0% and 19.0% in the early
mobilization and standard care groups, respectively (all p > 0.05). These findings indicate that
the two groups were balanced at baseline with respect to key demographic and clinical
variables.

Hospital length of stay outcomes are presented in Table 2. Patients who initiated mobilization
within 24 hours after surgery had a mean hospital stay of 5.4 + 1.2 days, compared with 7.2 +
1.5 days among patients receiving standard postoperative care. This corresponds to an
absolute mean reduction of 1.8 days in the early mobilization group, with a 95% confidence
interval ranging from —2.4 to —1.2 days. The difference between groups was statistically
significant (p = 0.02), indicating a shorter hospitalization duration among patients who
mobilized early.

Postoperative complications occurring during hospitalization are detailed in Table 3. Deep
vein thrombosis was observed in 2.5% of patients in the early mobilization group compared
with 7.0% in the standard care group, yielding an odds ratio of 0.34 (95% CI: 0.07-0.89; p =
0.01). Pneumonia occurred in 1.0% of early mobilization patients versus 5.0% of standard
care patients, corresponding to an odds ratio of 0.19 (95% CI: 0.02-0.87; p = 0.03). Pressure
ulcers were documented in 1.5% of patients in the early mobilization group and 6.5% in the
standard care group, with an odds ratio of 0.22 (95% CI: 0.05-0.93; p = 0.02). Across all
assessed complications, lower incidence rates were observed among patients who mobilized
early.
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Functional recovery, assessed using mobility scores at discharge, is presented in Table 4. The

early mobilization group achieved a mean mobility score of 8.4 + 1.3, whereas the standard

care group had a mean score of 6.2 + 1.8. The between-group mean difference was 2.2 points

on the 10-point mobility scale, with a 95% confidence interval of 1.4 to 3.0. This difference

was statistically significant (p = 0.001), indicating higher discharge mobility scores among

patients who mobilized within the first postoperative day.

Table 1. Baseline characteristics of study participants

Characteristic Early Mobilization (n = 100) Standard Care (n = 100) P al
value
Age, mean + SD (years) 526 +114 5391109 0.42
Male sex, n (%) 54 (54.0) 57 (57.0) 0.66
Orthopedic surgery, n (%) 38 (38.0) 36 (36.0) 0.77
Abdominal surgery, n (%) 42 (42.0) 45 (45.0) 0.67
Other elective surgery, n (%) 20 (20.0) 19 (19.0) 0.85
Table 2. Comparison of hospital length of stay
Group Mean LOS (days) + SD Mean Difference (95% CI) p-value
Early Mobilization 54£12 —18(—24to—1.2) 0.02
Standard Care 72:15 Reference —
Table 3. Postoperative complications during hospitalization
Complication Early Mobilization n (%) Standard Caren (%)  Odds Ratio (95% CI) s-alue
Deep vein thrombosis 2 (2.5) 7(7.0) 0.34 (0.07-0.89) 0.01
Pneumonia 1(1.0) 5(5.0) 0.19 (0.02-0.87) 0.03
Pressure ulcers 2(1.5) 6 (6.5) 0.22 (0.05-0.93) 0.02
Table 4. Mobility scores at discharge
Group Mean Mobility Score + SD Mean Difference (95% CI) p-value
Early Mobilization 84113 2.2 (1.4-3.0) 0.001
Standard Care 6.2+18 Reference —
Table 5. Thirty-day readmission rates
Group Readmission n (%) 0Odds Ratio (95% CI) p-value
Early Mobilization 3(3.0 0.38 (0.10-0.96) 0.04
Standard Care 8(7.5) Reference —
Table 6. Patient satisfaction scores
Group Mean Score + SD Mean Difference (95% CI) p-value
Early Mobilization 9.0:09 1.8 (1.2-24) 0.002
Standard Care 72:11 Reference —
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Thirty-day readmission outcomes are summarized in Table 5. Unplanned readmission
occurred in 3.0% of patients in the early mobilization group compared with 7.5% of patients
in the standard care group. The odds of readmission were lower among early mobilization
patients, with an odds ratio of 0.38 (95% CI: 0.10-0.96), and this difference reached statistical
significance (p = 0.04).

Patient satisfaction scores measured at discharge are reported in Table 6. Patients in the early
mobilization group reported a mean satisfaction score of 9.0 + 0.9, compared with 7.2 + 1.1 in
the standard care group. The mean difference between groups was 1.8 points (95% CI: 1.2-
2.4), and this difference was statistically significant (p = 0.002), indicating higher satisfaction
levels among patients who initiated mobilization earlier during their postoperative recovery.

Hospital Length of Stay (days)

Early Mobilization Standard Care

Figure 1 Postoperative Length of Stay by Mobilization Timing (Mean + 95% CI)

The figure illustrates a clear gradient in postoperative hospital length of stay according to
mobilization timing, revealing a clinically meaningful separation between groups. Patients
who initiated mobilization within 24 hours after surgery demonstrated a lower mean length
of stay of 5.4 days, with the 95% confidence interval extending approximately from 4.2 to 6.6
days, indicating relatively tight dispersion around the mean. In contrast, patients receiving
standard postoperative care exhibited a higher mean length of stay of 7.2 days, with minimal
variability reflected by the reference confidence interval. The absolute difference of 1.8 days
between groups represents a substantial reduction in inpatient recovery time, reinforcing the
consistency of the length-ofstay effect observed across analyses. The non-overlapping
confidence structure between groups visually underscores the statistical robustness of this
association and highlights early mobilization as a key determinant of accelerated
postoperative discharge, with important implications for bed utilization efficiency and
patient throughput in elective surgical care pathways.

DISCUSSION

The present study demonstrates a strong and consistent association between early
postoperative mobilization and improved recovery outcomes among patients undergoing
elective surgery. Patients who initiated mobilization within 24 hours after surgery
experienced significantly shorter hospital stays, lower rates of postoperative complications,
improved functional mobility at discharge, reduced 30-day readmission rates, and higher
patient satisfaction compared with those receiving standard postoperative care. Taken
together, these findings support early mobilization as a clinically meaningful component of
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postoperative management with benefits extending across clinical, functional, and patient-

reported domains.

The observed reduction in hospital length of stay of 1.8 days among early mobilization
patients is clinically and operationally significant and aligns closely with prior evidence
across multiple surgical specialties. Previous quality improvement and interventional studies
have reported comparable reductions in length of stay ranging from 1 to 3 days when early
mobilization protocols are implemented, particularly in orthopedic, abdominal, and cardiac
surgery populations (11-13). From a health system perspective, even modest reductions in
length of stay translate into improved bed availability, reduced inpatient costs, and enhanced
surgical throughput, underscoring the relevance of early mobilization within value-based
healthcare frameworks (14).

The lower incidence of postoperative complications observed in this study further reinforces
the physiological rationale for early mobilization. Early activity promotes venous return,
improves pulmonary ventilation, enhances tissue perfusion, and reduces prolonged pressure
exposure, thereby mitigating risks of deep vein thrombosis, pneumonia, and pressure ulcers
(15). The substantially lower odds of these complications among early mobilization patients
in the present analysis are consistent with systematic reviews and meta-analyses
demonstrating reduced thromboembolic and respiratory complications associated with early
postoperative movement (15,16). These findings highlight early mobilization as a preventive
strategy rather than merely a rehabilitative intervention.

Functional recovery outcomes also favored early mobilization, with patients achieving
significantly higher mobility scores at discharge. Early engagement in physical activity likely
attenuates postoperative muscle deconditioning and joint stiffness while supporting
neuromuscular coordination and confidence in movement (17). Improved functional
mobility at discharge has important downstream implications, as it is associated with greater
independence, reduced caregiver burden, and smoother transitions to home-based recovery
(18). The magnitude of the observed difference in mobility scores suggests that early
mobilization contributes meaningfully to functional restoration rather than incremental
improvement alone.

Readmission rates were also lower among patients who mobilized early, indicating a potential
protective effect against post-discharge complications or functional decline. Reduced
readmission has been reported in prior studies evaluating early mobility interventions,
particularly in orthopedic and cardiac surgery cohorts, where early recovery milestones
correlate with more stable post-discharge trajectories (19). Lower readmission rates not only
reflect improved patient outcomes but also represent a key quality metric increasingly used
in hospital performance evaluation and reimbursement models.

Patient satisfaction emerged as another domain positively associated with early mobilization.
Higher satisfaction scores among early mobilization patients may reflect a greater sense of
autonomy, reduced discomfort related to immobility, and improved psychological
engagement in the recovery process. Previous studies have emphasized the psychosocial
benefits of early activity, including reduced anxiety, improved mood, and enhanced perceived
control over recovery, all of which contribute to patient-centered care outcomes (20). These
findings underscore the importance of considering patient-reported outcomes alongside
traditional clinical metrics when evaluating postoperative interventions.

Despite these strengths, the findings should be interpreted in light of the study’s
observational design. While baseline characteristics were comparable between groups and

analytic strategies were employed to mitigate confounding, residual confounding related to
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unmeasured factors such as pain management strategies, staffing availability, or individual
patient motivation cannot be fully excluded. Additionally, the inclusion of multiple elective
surgical categories enhances generalizability but may introduce heterogeneity in recovery
trajectories and mobilization tolerance. Nonetheless, this heterogeneity also reflects real-
world clinical practice and strengthens the external validity of the findings.

In summary, this study provides comprehensive evidence that early mobilization within 24
hours after surgery is associated with improved postoperative recovery across multiple
clinically relevant outcomes. By demonstrating concurrent benefits in hospital length of stay,
complication rates, functional mobility, readmission, and patient satisfaction, the findings
support the integration of structured early mobilization into routine postoperative care.
Future research should prioritize prospective, adequately powered randomized studies and
the development of standardized mobilization protocols tailored to surgical type and patient
risk profile to further refine implementation and maximize benefit across diverse surgical

populations (21).
CONCLUSION

Early postoperative mobilization within 24 hours of surgery was associated with consistently
better recovery outcomes across clinical, functional, and patient-reported domains in this
study of elective surgical patients. Patients who mobilized early experienced shorter hospital
stays, fewer postoperative complications, improved functional mobility at discharge, lower
30-day readmission rates, and higher satisfaction with care compared with those receiving
standard postoperative management. These findings reinforce early mobilization as a safe,
effective, and resource-efficient strategy that supports enhanced recovery and patient-
centered care in routine surgical practice. Integrating structured early mobilization into
standard postoperative protocols may therefore represent a high-value intervention for
improving outcomes and optimizing healthcare system performance across diverse elective
surgical populations.
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