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Objective: This study aimed to explore the impact of exercise prescription intervention mode according to the Omaha System on defecation recovery in elderly patients with delayed gastric emptying (DGE) after choledocholithiasis surgery.



Methods: A total of 96 elderly patients with DGE after choledocholithiasis surgery admitted to our hospital from July 2019 to June 2022 were selected and split into the control group (CG) and observation group (OG). The CG adopted a routine nursing intervention. Based on the CG, patients in the OG adopted an exercise prescription intervention based on the Omaha System. The postoperative defecation recovery time, negative emotions, sleep quality, quality of life, and nursing satisfaction of patients in both groups were compared.



Results: Relative to the CG, the postoperative defecation recovery time of the OG was shorter (P < 0.05). Self-rating anxiety scale, self-rating depression scale, and Pittsburgh sleep quality index scores in the OG were lower compared with the CG after intervention (P < 0.05). Each dimension of the 36-item short form score in the OG was higher compared with the CG after intervention (P < 0.05). The nursing satisfaction of patients in the OG was higher compared with the CG (P < 0.05).



Conclusion: The Omaha System-based exercise prescription intervention significantly accelerated gastrointestinal function recovery and improved quality of life in elderly patients with postoperative DGE, suggesting it is a valuable and recommended adjunct to routine postoperative care.
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Introduction

Choledocholithiasis is a common clinical disease of the biliary tract, with an incidence of approximately 8%–10% in China (1, 2). With the continuous improvement of people's life quality and the increase in life and work pressure, the incidence of cholelithiasis shows an increasing trend year by year (3), and the incidence of elderly choledocholithiasis also shows an increasing trend, with the incidence of people over 70 years old reaching 48% (4–6). At present, laparoscopic surgery has been widely adopted in choledocholithiasis because of its advantages of less trauma, quick recovery, and short hospital stay (7). Owing to the progressive decline in physiological reserve across multiple organ systems, elderly patients exhibit reduced surgical tolerance and are more susceptible to postoperative complications such as delayed gastric emptying (DGE) (8). Research results have shown that postoperative planned exercise training for patients is conducive to gastrointestinal function recovery (9, 10).

Exercise prescription is a diagnostic prescription of exercise items, exercise intensity, exercise time, and frequency suitable for individuals based on the study of individual health and physical functions and the characteristics of exercise items (11, 12). The exercise prescription provides detailed, evidence-based guidance for postoperative rehabilitation, enabling nurses to deliver standardized care and empowering patients to clearly understand and adhere to their daily exercise regimen, standardizing postoperative rehabilitation guidance, and accelerating the recovery of diseases (13, 14). Studies have revealed that exercise prescription has a certain promoting role in physical health, which can improve some diseases and restore health (15). It has been widely used in cardiovascular system, respiratory disease, and nervous system disease (5, 16–18). However, it is rarely used in elderly patients with delayed gastric emptying after choledocholithiasis surgery.

The Omaha System is a simplified nursing procedure mode through the use of health education, operation procedures, case management, and supervision and evaluation processes to intervene and manage patients (19). It has significant clinical effects on improving patients' cognition, behavior, status, and quality of life (20). However, the application of the Omaha System in elderly patients with delayed gastric emptying after choledocholithiasis surgery is rare.

Despite the established efficacy of exercise prescription and the Omaha System in their respective fields, the integration of both into a structured intervention model, specifically tailored for elderly patients with DGE following choledocholithiasis surgery, remains scarcely explored. Previous research on postabdominal surgery rehabilitation has largely focused on colorectal or gastrectomy surgeries or adhered to the general principles of Enhanced Recovery After Surgery (ERAS) protocols, lacking highly specific exercise interventions targeting a particular complication of biliary tract surgery—namely, DGE. The novelty of the present study lies in its pioneering integration of the Omaha System's problem classification and intervention framework with individualized exercise prescription to design and validate a systematic, operable nursing intervention model for this specific patient population. This approach not only provides a concrete exercise regimen but also, through the Omaha System, ensures the comprehensiveness and individualization of the intervention. It is therefore posited that this study offers a novel, theoretically grounded methodology to address this clinical challenge.

Hence, our study aimed to probe the impact of exercise prescription intervention according to the Omaha System on defecation recovery in elderly patients with delayed gastric emptying after choledocholithiasis surgery.



Data and methods


Study design

This study was a prospective, randomized controlled trial conducted at the First Department of General Surgery, Suzhou Hospital of Anhui Medical University. A total of 96 elderly patients with DGE after choledocholithiasis surgery who were hospitalized in our hospital from July 2019 to June 2022 were enrolled as the research subjects using a convenience sampling method. Patients were randomly assigned to either the control group (CG) or the observation group (OG), with 48 cases in each group. The CG contained 26 males and 22 females, aged from 60 to 80 years old, and the mean age was (69.32 ± 7.28) years old. The diameter of the stone was 6–23 mm, with an average of (14.42 ± 2.35) mm. The OG contained 27 males and 21 females, aged from 61 to 82 years old, and the mean age was (69.35 ± 7.31) years old. The diameter of the stone was 6–24 mm, with an average of (14.48 ± 2.37) mm. The above general data were of no significance in both groups, indicating comparable (P > 0.05; Table 1).



TABLE 1 Comparison of baseline characteristics between control and observation groups.



	Characteristic
	Control group (n = 48)
	Observation group (n = 48)
	P





	Age (years)



	 Mean ± SD
	69.32 ± 7.28
	69.35 ± 7.31
	0.984



	Gender, n (%)



	 Male
	26 (54.2%)
	27 (56.3%)
	0.840



	 Female
	22 (45.8%)
	21 (43.7%)
	



	Stone diameter (mm)



	 Mean ± SD
	14.42 ± 2.35
	14.48 ± 2.37
	0.899



	Comorbidities, n (%)



	 Hypertension
	18 (37.5%)
	16 (33.3%)
	0.680



	 Diabetes mellitus
	9 (18.8%)
	11 (22.9%)
	0.620



	Operation time (min)



	 Mean ± SD
	125.6 ± 25.3
	121.8 ± 23.7
	0.432



	Preoperative labs



	 Hemoglobin (g/L)
	132.5 ± 14.2
	130.8 ± 15.6
	0.557



	 Albumin (g/L)
	38.5 ± 3.2
	39.1 ± 3.5
	0.371




	Continuous variables were compared using an independent samples t-test; categorical variables were compared using a χ2 test.









Participants

Inclusion criteria: (1) patients aged ≥60 years; (2) diagnosed with choledocholithiasis by ultrasonography or magnetic resonance cholangiopancreatography before surgery; (3) with delayed gastric emptying after choledocholithiasis surgery; (4) have no neurological, muscular, joint, or other diseases affecting movement; and (5) have informed consent and willingness to take part in this study. Exclusion criteria: (1) patients with severe heart, liver, and kidney disease; (2) mental illness or consciousness disorder; and (3) poor compliance.



Randomization, allocation concealment, and blinding

Participants were randomly allocated in a 1:1 ratio to the CG or OG using a computer-generated random number sequence by an independent statistician who was not involved in participant recruitment or intervention. The allocation sequence was concealed by placing it in sequentially numbered, opaque, sealed envelopes (SNOSE) to ensure allocation concealment. The envelopes were opened by a research nurse only after the enrolled participant had completed all baseline assessments.

Due to the nature of the behavioral intervention, it was not feasible to blind the patients or the nursing staff administering the care. However, to minimize assessment bias, the research assistants who collected the outcome data [including administering the self-rating anxiety scale (SAS), self-rating depression scale (SDS), Pittsburgh sleep quality index (PSQI), and 36-item short form (SF-36) questionnaires] were blinded to the group assignment throughout the study period.



Sample size calculation

The sample size was determined a priori using G*Power software (version 3.1.9.7). Based on preliminary data from our institution, the primary outcome was the time to recovery of defecation. To detect an anticipated mean difference of 12 h in defecation time between groups with a standard deviation (SD) of 18 h, an effect size (d) of 0.67 was calculated. With a significance level (α) of 0.05 and a desired power (1 − β) of 0.80 for a two-tailed independent t-test, the analysis indicated a required sample size of 36 participants per group. To account for a potential dropout rate of approximately 15%, we aimed to recruit 48 participants per group, yielding a total sample size of 96.



Interventions

Patients in the CG adopted routine nursing intervention. The routine nursing included monitoring of vital signs, dietary guidance, medication management, and encouragement to get out of bed as soon as possible (but without structured, supervised exercise programs).

On the basis of the CG, patients in the OG adopted an exercise prescription intervention based on the Omaha System. The specific contents were as follows. (1) An exercise prescription intervention group was established based on the Omaha System. The group was composed of 10 nurses, 1 chief nurse, and 1 doctor with more than 5 years' working experience and nursing titles or above. Before the implementation of exercise prescription intervention, members of the group were trained on the concept, use methods, and evaluation tools of the Omaha System and theoretical knowledge of treatment and nursing of choledocholithiasis, to ensure that each member of the group could master the procedure of using the Omaha System and its significance. (2) Specific implementation of exercise prescription intervention based on the Omaha System:

a) Team members should understand and determine the treatment situation and psychological and physiological changes of patients; analyze the problems of patients from the physiological, health, psychological, social, and other fields; classify the problems into 42 items through the Omaha problem classification system; and formulate the corresponding rehabilitation treatment plan based on the specific health problems of patients.

b) Exercise prescription intervention: The patient was instructed to get out of bed and move in the order of sitting up on the bed, standing beside the bed, and walking on the ground. The principle of activities was gradual. After a circle of activity around the bed, the patient could take a rest for a while, once in the morning, once in the afternoon, and once in the evening, 15–20 min each time.



Outcome measures


	1.Postoperative defecation recovery time was recorded in both groups.

	2.The negative emotions of both groups were assessed by virtue of the SAS and SDS (21).

	3.The sleep quality of patients in both groups was assessed based on the PSQI (22, 23).

	4.The quality of life of patients was assessed by SF-36 (24, 25), which mainly included patients’ physiological function, mental health, role physical, body pain, energy, emotional function, social function, and general health.

	5.Nursing satisfaction: the use of a self-compiled nursing satisfaction questionnaire evaluation. The evaluation results were divided into unsatisfied, basically satisfied, satisfied, and very satisfied. The final evaluation of the overall satisfaction of nursing: the cumulative evaluation score of each item satisfaction/total cases × 100%.





Statistical analysis

All statistical analyses were performed using SPSS Statistics version 20.0 (IBM Corp., Armonk, NY, USA). The normality of the distribution for continuous variables was assessed using the Shapiro–Wilk test, and the homogeneity of variances was verified using Levene's test. Data were presented according to their distribution and type. Continuous variables were expressed as mean ± SD. Categorical variables were expressed as numbers and percentages (n, %). Between-group comparisons at baseline for demographic and clinical characteristics were conducted using independent samples t-tests for normally distributed continuous variables and Chi-square (χ2) tests or Fisher's exact test for categorical variables, as appropriate.

For the analysis of outcome measures, the primary outcome, postoperative defecation recovery time, was compared between the CG and OG using an independent samples t-test. The mean difference between groups along with its 95% confidence interval (95% CI) was reported. For secondary outcomes measured at both baseline and post-intervention (SAS, SDS, PSQI, and all SF-36 domains), comparisons were performed using a two-way repeated-measures analysis of variance (ANOVA). This model included one between-subjects factor (group: CG vs. OG) and one within-subjects factor (time: pre- vs. post-intervention). The primary focus was the significant group–time interaction effect, which indicates that the change over time differed between the two groups. If a significant interaction was found, simple effects analyses (independent and paired t-tests with Bonferroni correction) were conducted to pinpoint the differences. Nursing satisfaction (ordinal categorical data) was compared between groups using the Mann–Whitney U test.

Adjustment for multiple comparisons: Given the multiple comparisons involved in the analysis of the eight SF-36 domains, a Bonferroni correction was applied to control for the family-wise error rate. The significance level for these eight comparisons was therefore adjusted to (P < 0.00625).

Reporting of P-values and CIs: Exact P-values are reported throughout, and P < 0.05 was considered statistically significant, except where adjusted for multiple comparisons. For key between-group comparisons, particularly for the primary outcome, 95% CIs are provided to give an estimate of the precision and clinical relevance of the observed effects.




Results


Primary outcome: postoperative defecation recovery time in both groups

The time to recovery of defecation, the primary outcome of this study, was significantly shorter in the OG compared with the CG (62.37 ± 6.31 h vs. 85.23 ± 9.52 h; mean difference, −22.86 h; 95% CI, −26.14 to −19.58; P < 0.001; Figure 1). This represents a clinically meaningful acceleration in gastrointestinal function recovery, reducing the recovery time by approximately 27%.


[image: Bar graph comparing postoperative defecation recovery time in hours between two groups. The control group, represented by a gray bar, averages around 85 hours. The observation group, shown with a pink bar, averages around 70 hours, marked by an asterisk indicating statistical significance.]
FIGURE 1
Comparison of postoperative defecation recovery time (primary outcome) between the control group (CG) and observation group (OG). Data are presented as mean ± standard deviation. *P < 0.001.




Secondary outcomes: psychological status and sleep quality

No significant differences were found in SAS, SDS, or PSQI scores between the two groups at baseline (P > 0.05), indicating comparability before the intervention. Following the intervention, both groups showed improvements; however, the OG demonstrated statistically superior outcomes. Anxiety (SAS): The post-intervention SAS score in the OG was significantly lower than that in the CG (32.17 ± 3.28 vs. 40.26 ± 4.08, P < 0.001; Figure 2). This difference of 8.09 points exceeds the commonly accepted minimum clinically important difference for the SAS, indicating a meaningful reduction in anxiety symptoms among intervention recipients. Depression (SDS): Similarly, the post-intervention SDS score was significantly lower in the OG compared with the CG (32.47 ± 3.28 vs. 40.18 ± 4.15, P < 0.001; Figure 2). The 7.71-point between-group difference suggests a substantial alleviation of depressive symptoms in the OG. Sleep quality (PSQI): The PSQI score improved significantly more in the OG after the intervention (0.53 ± 0.06 vs. 0.85 ± 0.08, P < 0.001; Figure 3), indicating better sleep quality. The final PSQI score in the OG (0.53) is well below the clinical threshold for poor sleep quality, underscoring the intervention's strong effect on normalizing sleep patterns.
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FIGURE 2
Comparison of SAS and SDS scores before and after intervention. Data are presented as mean ± standard deviation. #P < 0.001, compared with before intervention within the same group; *P < 0.001, compared with the control group at the same time point.



[image: Bar chart comparing PSQI scores between control and observation groups before and after intervention. Both groups start above 1.5. After intervention, scores drop below 1. Observations show lower scores than the control in both phases.]
FIGURE 3
Comparison of PSQI scores before and after intervention. Data are presented as mean ± standard deviation. #P < 0.001, compared with before intervention within the same group; *P < 0.001, compared with the control group at the same time point.




Secondary outcomes: health-related quality of life (SF-36)

Baseline scores across all eight domains of the SF-36 were comparable between groups (P > 0.05). After the intervention, patients in the OG showed significantly greater improvement in all domains compared with the CG (P < 0.001 for all domains; Figure 4). The magnitude of this between-group benefit is visually summarized in Figure 4. The most substantial between-group differences (exceeding six points) were observed in physical function (OG: 62.38 ± 6.35 vs. CG: 55.89 ± 5.62), role-physical (OG: 53.67 ± 5.41 vs. CG: 45.87 ± 4.62), bodily pain (OG: 65.78 ± 6.59 vs. CG: 58.32 ± 5.84), and general health (OG: 64.58 ± 6.51 vs. CG: 59.18 ± 6.03). These domains, which reflect core aspects of physical health, appear to have derived the greatest benefit from the exercise prescription intervention.
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FIGURE 4
Comparison of SF-36 quality of life domain scores between groups after intervention. PF, physical functioning; RP, role-physical; BP, bodily pain; GH, general health; VT, vitality; SF, social functioning; RE, role-emotional; MH, mental health. Data are presented as mean ± standard deviation. *P < 0.001 for all between-group comparisons (OG vs. CG) post-intervention.




Nursing satisfaction of patients in both groups

As detailed in Table 2, the overall satisfaction rate was 95.83% in the OG, markedly higher than the 79.17% observed in the CG. This 16.66% absolute increase underscores the high acceptability of the Omaha System-based intervention from the patients' perspective.



TABLE 2 Comparison of nursing satisfaction of patients between control and observation groups.



	Groups
	Very satisfied
	Satisfied
	Basically satisfied
	Unsatisfied
	Total incidence rate





	Control group (n = 48)
	20
	8
	10
	10
	38 (79.17%)



	Observation group (n = 48)
	30
	10
	6
	2
	46 (95.83%)



	χ2
	6.10



	P
	<0.05










Discussion

The principal and most clinically significant finding of this randomized controlled trial is that the Omaha System-based exercise prescription intervention significantly shortened the time to recovery of defecation—the primary outcome—in elderly patients suffering from DGE after choledocholithiasis surgery. The observed reduction of nearly 23 h (approximately 27%) is not only statistically robust but also holds substantial clinical importance, as it directly addresses a common and debilitating postoperative complication that prolongs hospital stay and increases patient discomfort (26, 27).

Our findings provide strong empirical support for integrating a structured, theory-driven exercise intervention within the postoperative care protocol for this specific patient population. They effectively operationalize the core ERAS principle of early and structured mobilization (28). While ERAS protocols have been widely adopted, their components' efficacy can vary across different surgical populations. Our study contributes novel evidence by demonstrating that a systematized exercise prescription, embedded within a comprehensive care framework like the Omaha System, is particularly effective in mitigating DGE in elderly biliary surgery patients—a group highly vulnerable to postoperative complications due to age-related decline in physiological reserve and gastrointestinal motility (29). This approach moves beyond generic “early mobilization” advice to a personalized, problem-based strategy, aligning with the growing emphasis on tailored rehabilitative interventions in geriatric surgery (30).

The pronounced effect on gastrointestinal recovery can be attributed to several interconnected physiological mechanisms, which our intervention likely engaged. Neurohormonal modulation: Physical activity, even of mild to moderate intensity, is known to enhance vagal tone and stimulate the release of gastrointestinal hormones such as motilin, which are critical for coordinating gastroduodenal motility and the migrating motor complex. The structured walking regimen may have served as a potent physiological stimulus to restart these stalled patterns of motility, directly countering the pathophysiology of DGE. Mechanical stimulation: The act of assuming an upright posture and ambulating provides gravitational and mechanical stimulation to the abdominal cavity. This can promote the propulsive activity of the intestines and help prevent the pooling of secretions and gas, thereby facilitating the aboral movement of content and the return of peristalsis. Systemic and metabolic effects: Exercise improves systemic blood flow, including splanchnic perfusion, which is crucial for healing and functional recovery of the gastrointestinal tract. Furthermore, by mitigating the surgical stress response and reducing systemic inflammation, exercise may create a more favorable metabolic environment for organ function restoration (31).

Beyond the primary gastrointestinal outcome, our study revealed meaningful benefits in several patient-centered secondary outcomes. Patients receiving the Omaha System-based exercise intervention reported significantly greater reductions in anxiety and depression scores, alongside markedly improved sleep quality and quality of life. We hypothesize that these benefits were mediated indirectly through several pathways: the psychological reassurance and sense of agency fostered by a clear, structured recovery plan; the inherent anxiolytic and mood-stabilizing neurobiological effects of regular physical activity (32); and the subsequent alleviation of physical distress and worry as core gastrointestinal symptoms resolved. This interconnected improvement likely contributed to the observed, superior gains in overall health-related quality of life, creating a positive feedback loop that enhanced both physical and psychological convalescence. This underscores the value of the Omaha System in addressing the patient's recovery experience comprehensively, beyond a sole focus on physical symptoms.

Several limitations of this study should be acknowledged. First, the single-center design may limit the generalizability of our findings, and replication in multicenter trials is warranted. Second, while outcome assessors were blinded, the nature of the behavioral intervention prevented the blinding of patients and care providers, which could introduce potential performance bias. Future research should also explore the long-term sustainability of these benefits. Third, the use of a convenience sampling method from a single center may limit the generalizability of our findings to broader populations or different clinical settings. Although our sample size was determined by an a priori power calculation and was sufficient for the primary outcome, future multicenter studies with larger, consecutive samples are warranted to confirm and extend our results.



Conclusion

Exercise prescription intervention based on the Omaha System could promote recovery of gastrointestinal function and improve the quality of life of elderly patients with DGE after choledocholithiasis surgery, which is worthy of promotion.



Data availability statement

The original contributions presented in the study are included in the article/Supplementary Material, further inquiries can be directed to the corresponding author.



Ethics statement

The studies involving humans were approved by Suzhou Hospital of Anhui Medical University. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.



Author contributions

WK: Conceptualization, Formal analysis, Investigation, Writing – original draft, Writing – review & editing. HS: Conceptualization, Formal analysis, Methodology, Validation, Writing – original draft, Writing – review & editing. RC: Data curation, Visualization, Writing – original draft, Writing – review & editing.



Funding

The author(s) declare that no financial support was received for the research and/or publication of this article.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The author(s) declare that no Generative AI was used in the creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this article has been generated by Frontiers with the support of artificial intelligence, and reasonable efforts have been made to ensure accuracy, including review by the authors wherever possible. If you identify any issues, please contact us.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References


	1. Baiu I, Hawn MT. Choledocholithiasis. Jama. (2018) 320:1506. doi: 10.1001/jama.2018.11812


	2. Huang AH, Zhang C, Yang YL, He CQ, Zhang BS. The effect of single pigtail bile duct stents without lateral wings bile duct drainage after removal of common bile duct stones in endoscopic retrograde cholangiopancreatography. Zhonghua Yi Xue Za Zhi. (2024) 104:3835–9. doi: 10.3760/cma.j.cn112137-20240513-01101


	3. Podboy A, Gaddam S, Park K, Gupta K, Liu Q, Lo SK. Management of difficult choledocholithiasis. Dig Dis Sci. (2022) 67:1613–23. doi: 10.1007/s10620-022-07424-9


	4. Chebli JM, Gaburri PD, Morais JM. Choledocholithiasis. Lancet. (2005) 366:748. doi: 10.1016/S0140-6736(05)67180-2


	5. Li J, Bai J, Liu G, Zhu Z, Cao C. Exercise intervention in autonomic function, immunity, and cardiovascular health: a precision medicine approach. J Cardiovasc Dev Dis. (2025) 12:247. doi: 10.3390/jcdd12070247


	6. Li Z, Qiao Z, Wang W, Sun Y, Sun D, Sheng M. Breaking age barriers: the efficacy of ERCP in advanced age patients. BMC Surg. (2025) 25:342. doi: 10.1186/s12893-025-03083-5


	7. Parra-Membrives P, Martínez-Baena D, Lorente-Herce JM, Jiménez-Riera G, Sánchez-Gálvez M. Choledocholithiasis recurrence following laparoscopic common bile duct exploration. Cir Esp (Engl Ed). (2019) 97:336–42. doi: 10.1016/j.ciresp.2019.02.012


	8. Zhu J, Tu S, Yang Z, Fu X, Li Y, Xiao W. Laparoscopic common bile duct exploration for elderly patients with choledocholithiasis: a systematic review and meta-analysis. Surg Endosc. (2020) 34:1522–33. doi: 10.1007/s00464-020-07394-x


	9. Jianjun W, Xing W, Guozhong Y, Chuming Z, Jiang Y. Application of exercised-based Pre-rehabilitation in perioperative period of patients with gastric cancer. Open Med (Wars). (2019) 14:875–82. doi: 10.1515/med-2019-0103


	10. Lv X, Hou A, Han S, Cao J, Lou J, Li H, et al. Effect of perioperative rehabilitation exercise on postoperative outcomes in patients aged ≥65 years undergoing gastrointestinal surgery: a multicenter randomized controlled trial. J Clin Anesth. (2024) 99:111670. doi: 10.1016/j.jclinane.2024.111670


	11. Halabchi F, Alizadeh Z, Sahraian MA, Abolhasani M. Exercise prescription for patients with multiple sclerosis; potential benefits and practical recommendations. BMC Neurol. (2017) 17:185. doi: 10.1186/s12883-017-0960-9


	12. Izquierdo M, Ramírez-Vélez R, Fiatarone Singh MA. Integrating exercise and medication management in geriatric care: a holistic strategy to enhance health outcomes and reduce polypharmacy. Lancet Healthy Longev. (2025) 6:100763. doi: 10.1016/j.lanhl.2025.100763


	13. Hansen D, Niebauer J, Cornelissen V, Barna O, Neunhäuserer D, Stettler C, et al. Exercise prescription in patients with different combinations of cardiovascular disease risk factors: a consensus statement from the EXPERT working group. Sports Med. (2018) 48:1781–97. doi: 10.1007/s40279-018-0930-4


	14. Learmonth YC, Mavropalias G, Wansbrough K. Evaluation of a theoretical and experiential training programme for allied healthcare providers to prescribe exercise among persons with multiple sclerosis: a co-designed effectiveness-implementation study. J Clin Med. (2025) 14:6625. doi: 10.3390/jcm14186625


	15. Yu M, Corletto J, Barkley LC. Exercise prescription. Curr Sports Med Rep. (2021) 20:627–8. doi: 10.1249/JSR.0000000000000914


	16. Lavie CJ, Arena R, Swift DL, Johannsen NM, Sui X, Lee DC, et al. Exercise and the cardiovascular system: clinical science and cardiovascular outcomes. Circ Res. (2015) 117:207–19. doi: 10.1161/CIRCRESAHA.117.305205


	17. Luan X, Tian X, Zhang H, Huang R, Li N, Chen P, et al. Exercise as a prescription for patients with various diseases. J Sport Health Sci. (2019) 8:422–41. doi: 10.1016/j.jshs.2019.04.002


	18. Asai K. Impact of physical activity on respiratory disease: current status and therapeutic implications. Respir Investig. (2025) 63:1187–93. doi: 10.1016/j.resinv.2025.09.020


	19. Bayuo J, Wong FKY, Agyei FB. “On the recovery journey:” an integrative review of the needs of burn patients from immediate pre-discharge to post-discharge period using the Omaha system. J Nurs Scholarsh. (2020) 52:360–8. doi: 10.1111/jnu.12563


	20. Fang X, Jia S, Wang Q, Liu H, Zhou Y, Zhang L, et al. The application of the Omaha system in community rehabilitation nursing for patients with stroke and previous falls. Front Neurol. (2022) 13:711209. doi: 10.3389/fneur.2022.711209


	21. Yue T, Li Q, Wang R, Liu Z, Guo M, Bai F, et al. Comparison of hospital anxiety and depression scale (HADS) and Zung self-rating anxiety/depression scale (SAS/SDS) in evaluating anxiety and depression in patients with psoriatic arthritis. Dermatology. (2020) 236:170–8. doi: 10.1159/000498848


	22. Farah NM, Saw Yee T, Mohd Rasdi HF. Self-reported sleep quality using the Malay version of the Pittsburgh sleep quality index (PSQI-M) in Malaysian adults. Int J Environ Res Public Health. (2019) 16:4750. doi: 10.3390/ijerph16234750


	23. Gündüz-Oruç F, Yilmaz-Karabulutlu E. The effect of acupressure on polyneuropathy-related pain and sleep quality in patients with type 2 diabetes: a randomised controlled trial. Explore (NY). (2025) 21:103262. doi: 10.1016/j.explore.2025.103262


	24. Arian M, Mirmohammadkhani M, Ghorbani R, Soleimani M. Health-related quality of life (HRQoL) in beta-thalassemia major (β-TM) patients assessed by 36-item short form health survey (SF-36): a meta-analysis. Qual Life Res. (2019) 28:321–34. doi: 10.1007/s11136-018-1986-1


	25. Longo UG, Campi S, De Salvatore S, Piergentili I, Bandini B, Lalli A, et al. Minimum clinically important difference of 36-item short form health survey (SF-36) to assess post-surgery quality of life in knee osteoarthritis. J Back Musculoskelet Rehabil. (2025) 38:158–64. doi: 10.1177/10538127241296344


	26. Wickremasinghe AC, Johari Y, Laurie C, Shaw K, Playfair J, Beech P, et al. Delayed gastric emptying after sleeve gastrectomy is associated with poor weight loss. Obes Surg. (2022) 32:3922–31. doi: 10.1007/s11695-022-06323-2


	27. Wang TH, Lin AY, Mentor K, O'grady G, Pandanaboyana S. Delayed gastric emptying and gastric remnant function after pancreaticoduodenectomy: a systematic review of objective assessment modalities. World J Surg. (2023) 47:236–59. doi: 10.1007/s00268-022-06784-7


	28. Gustafsson UO, Rockall TA, Wexner S, How KY, Emile S, Marchuk A, et al. Guidelines for perioperative care in elective colorectal surgery: enhanced recovery after surgery (ERAS) society recommendations 2025. Surgery. (2025) 184:109397. doi: 10.1016/j.surg.2025.109397


	29. Sendzischew Shane MA, Moshiree B. Esophageal and gastric motility disorders in the elderly. Clin Geriatr Med. (2021) 37:1–16. doi: 10.1016/j.cger.2020.08.002


	30. Ma R, Leung JM. Managing geriatric syndromes in perioperative care—implications for anesthesia practice: a narrative review. J Clin Anesth. (2025) 107:112023. doi: 10.1016/j.jclinane.2025.112023


	31. Al-Beltagi M, Saeed NK, Bediwy AS, El-Sawaf Y, Elbatarny A, Elbeltagi R. Exploring the gut-exercise link: a systematic review of gastrointestinal disorders in physical activity. World J Gastroenterol. (2025) 31:106835. doi: 10.3748/wjg.v31.i22.106835


	32. Kandola A, Ashdown-Franks G, Hendrikse J, Sabiston CM, Stubbs B. Physical activity and depression: towards understanding the antidepressant mechanisms of physical activity. Neurosci Biobehav Rev. (2019) 107:525–39. doi: 10.1016/j.neubiorev.2019.09.040






OPS/xhtml/Nav.xhtml




Contents





		Cover



		Effect of exercise prescription intervention mode in the Omaha System in elderly patients with delayed gastric emptying after choledocholithiasis surgery

		Introduction



		Data and methods



		Study design



		Participants



		Randomization, allocation concealment, and blinding



		Sample size calculation



		Interventions



		Outcome measures



		Statistical analysis











		Results



		Primary outcome: postoperative defecation recovery time in both groups



		Secondary outcomes: psychological status and sleep quality



		Secondary outcomes: health-related quality of life (SF-36)



		Nursing satisfaction of patients in both groups











		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Generative AI statement



		Publisher's note



		References




















OPS/images/cover.jpg
’ frontiers | Frontiers in Surgery

Effect of exercise prescription intervention
mode in the Omaha System in elderly patients
with delayed gastric emptying after
choledocholithiasis surgery








OPS/images/crossmark.jpg
(®) Check for updates.





OPS/images/fsurg-12-1667853-g002.jpg
S Conirol group

S Control group
== Observation group

== Observation group.

60, 60
£ #
§ s # o 40 #
2 2
20 8 20
o o
T - i R T i S

PR Ve T S O





OPS/images/logo.jpg
& frontiers | Frontiers in Cardiovascular Medicine





OPS/images/fsurg-12-1667853-g003.jpg
PSQl score

»
°

By

P T

3 Control group
E= Observation group

Aflae Indasuariion





OPS/images/fsurg-12-1667853-g004.jpg
8

Socistfunction scoro
3 8

g
= Obsenvtiongroup.

= contil g,
= Observationgroup.

= contiolgroup.
= obsenvation group

‘Ao narvention

T, S

Montal bt score

]

]

Emotions! funcionscore

= contolgroup.
= Obsenation group

Ganeratheatih scors

= Contolgroup.
= Observation group

I





OPS/images/fsurg-12-1667853-g001.jpg
S 8 8 §
S

(y) swn A1snoosas
uonesajep aanesadojsod





