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Introduction: In order to explore the correlation between discharge readiness and Harris score or self-care ability of patients undergoing total hip arthroplasty (THA) based on the enhanced recovery after surgery (ERAS) concept. We carried out this single center retrospective study.

Methods: We enrolled 331 patients who underwent THA. These patients were divided into the higher score group and the lower score group according to median discharge readiness score. After the baseline data of these patients were compared, the effect factors of discharge readiness of these patients was analyzed through univariate and multivariate logistic regression analyses and mixed effects models.

Results: The results demonstrated that there was a correlation between discharge readiness and changes in Harris score 30 days after discharge (compared with that before surgery) in these patients. Besides, the Harris score and self-care ability 30 days after discharge were higher than those at the time of discharge. In addition, patients in the higher score group exhibited a higher Harris score compared with those in the lower score group. From the evaluation at different time points after discharge, there was a significant difference in the Harris score between both groups.

Discussion: It can be inferred that the discharge readiness of patients undergoing THA was correlated with the Harris score but not with the self-care ability. These results are expected to provide guidance for the physical and mental recovery of patients undergoing total hip replacement under the ERAS concept. Furthermore, these findings may contribute to higher diagnosis, treatment, and nursing levels of orthopedic medical staff.
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1 Introduction

Total hip arthroplasty (THA) is a surgical treatment method for resolving advanced hip joint diseases with obvious pain, severe functional impairment, and ineffective conservative treatment caused by various reasons (1). Patients can regain a well-functioning hip joint after THA, which has been considered one of the most successful surgical procedures in the 20th century (2). The concept of enhanced recovery after surgery (ERAS) was first proposed by Dr. Kehlet, a Danish doctor, in 1997 and has been popularized worldwide. The ERAS concept was proposed based on multidisciplinary and multimodal methods, ultimately achieving accelerated recovery reduced incidence of complications, and improved prognosis (3). The ERAS concept was initially applied to patients undergoing abdominal and colorectal surgery, but later extended to other specialties, such as orthopedic surgery, especially hip and knee joint arthroplasty (4). Preoperative education/physical therapy, rational selection of anesthesia technology, optimization of multimodal analgesia, prevention of urinary retention and incidence of catheterization, active management of risks related to blood loss and deep vein thrombosis, and early mobilization of patients are all intervention methods under the ERAS concept. These methods may affect the physical and mental recovery of patients undergoing hip and knee replacement (5). Therefore, the ERAS concept can be adopted in any perioperative period for patients undergoing hip replacement surgery.

The concept of discharge readiness was proposed earlier than the ERAS concept. It was initially proposed by Fenwick et al. (6) in 1979 to identify whether patients were ready for discharge from both medical and patient perspectives and comprehensively evaluate the physiological, psychological, and social indicators of patients upon discharge through medical staff. Further, it can be employed to analyze the support that families and society can provide to patients and make judgments on their ability to return to society for subsequent rehabilitation. In recent years, discharge readiness has also received increasing attention with the extensive application of the ERAS concept. Additionally, patients with high discharge readiness scores are more significantly correlated with early rehabilitation and better prognosis under the ERAS concept, thus contributing to the comprehensive research on these two concepts (7). Discharge readiness can be regarded as an assessment indicator of a patient’s state before discharge, and it can be utilized to identify factors that may affect discharge readiness, and, to some extent, affect the promotion of ERAS concepts in related procedures (8). The focus of most existing studies is placed on the readiness for discharge in the field of orthopedics. YaDeau et al. (9) maintained that general anesthesia may be related to the discharge readiness of patients after foot and ankle surgery. Compared with patients receiving spinal anesthesia, those receiving general anesthesia can be discharged earlier. Sztain et al. (10) found that for patients undergoing unicompartmental knee arthroplasty, compared with continuous femoral nerve block, continuous adductor canal block can improve the patient’s conformity with predetermined standards and discharge criteria. The Harris score is a relatively objective scoring standard for evaluating hip joint functions. It is often used to evaluate changes in hip joint functions before and after surgery. The higher the Harris score, the better the hip joint function (11). The self-care ability of patients is related to their quality of daily life. This indicator can be quantified by the Activities of Daily Living (ADL) score. The higher the ADL score, the stronger the self-care ability (12). However, there are few reports on the discharge readiness in patients undergoing THA, especially the correlation between discharge readiness and Harris score or self-care ability.

In this study, we enrolled 331 patients who underwent THA in Department of Bone & Joint Surgery at Peking University Shenzhen Hospital from January 2021 to February 2023. These patients were divided into the higher score group and the lower score group according to median discharge readiness score. In order to explore the correlation between discharge readiness and Harris score or self-care ability of these patients. These results are expected to provide guidance for the physical and mental recovery of patients undergoing THA under the ERAS concept. Furthermore, these findings may contribute to higher diagnosis, treatment, and nursing levels of orthopedic medical staff.



2 Materials and methods


2.1 Type of study

Single center retrospective study. A total of 331 patients who underwent THA in Department of Bone & Joint Surgery at Peking University Shenzhen Hospital from January 2021 to February 2023 were included in this study.



2.2 Grouping

After sorting based on their discharge readiness score, the median score was selected as the cutoff point. Based on that, these patients were divided into the lower score group (n = 189) and the higher score group (n = 142). This study was approved by the Ethics Committee of Peking University Shenzhen Hospital. The study complies with all regulations in clinical research.



2.3 Clinical resources

The baseline data were captured by the HIS system, including the discharge readiness score, age, gender (male or female), BMI, height, weight, education level (illiterate/primary school, technical secondary school/secondary school, and college/university/master’s degree), marital status (married, divorced/widowed), length of hospital stay, anesthesia method (general anesthesia, lumbar spinal cord/spinal canal anesthesia), adverse events within 30 days after discharge, comorbidities, self-care ability (at admission, discharge, and 30 days after discharge), Harris score (at admission, discharge, and 30 days after discharge), discharge satisfaction, rehabilitation exercise compliance (discharge and 30 days after discharge) of these patients were collected.



2.4 Inclusion and exclusion criteria

The inclusion criteria included: ① patients aged 18 ≤ age ≤ 85 years; ② patients receiving initial unilateral THA; ③ patients with the ability to understand and cooperate with relevant instructions and complete the evaluation; ④ patients without severe organ dysfunction (Organ dysfunction can lead to patient death or poor medical outcomes, and these individuals should prioritize saving lives rather than undergoing total hip arthroplasty to improve their quality of life); ⑤ patients with the ASA grade ≤ 3; ⑥ patients with complete follow-up data within 30 days after discharge; and ⑦informed consent was obtained from the patient(s) for the PUBLICATION of clinical data and other data. The exclusion criteria included: ① patients with cognitive disorders, such as Alzheimer’s disease, which may hinder their participation and evaluation; and ② patients with other illnesses that may require treatment during hospitalization.



2.5 Collection of main research data

The discharge readiness score was obtained using the Readiness for Hospital Discharge Scale (RHDS). The Activities of Daily Living (ADL) score can be rated as 0–100 points, with higher scores indicating stronger ADL abilities (It is equal to the changing of Barthel index). The Harris score was obtained using the Harris Hip Rehabilitation Scale. The rehabilitation compliance of these patients was evaluated based on the previous research methods of our research group (13).



2.6 Statistical methods and data analysis

SPSS 18.0 was used for data analysis. The metrological data that were normally distributed were represented by mean ± standard deviation, and the differences between the two groups were compared using the two-sample t-test. In contrast, the metrological data that were not normally distributed were represented by the median (interquartile interval), and the differences between the two groups were compared using the Mann–Whitney U test. The counting data were expressed in frequency (percentage), and intergroup differences were analyzed through the χ2 test. The correlation between discharge readiness and Harris score or self-care ability was analyzed by univariate logistic regression and multivariate logistic regression analyses, respectively. In the multivariate logistic analysis, the adjusted covariates included age, gender, height, weight, marital status, length of hospital stay, anesthesia methods, comorbidities, and postoperative rehabilitation exercise compliance. The correlation between discharge readiness and Harris score or self-care ability over time was analyzed based on a mixed effects model. The adjusted covariates included age, gender, height, weight, marital status, length of hospital stay, anesthesia method, preoperative Harris score/self-care ability upon admission; postoperative rehabilitation exercise compliance; types of comorbidities. p < 0.05 indicated that there was a statistical difference.




3 Results


3.1 Baseline data evaluation

Compared with patients in the lower score group, patients in the higher score group exhibited higher levels of education, length of hospital stay, Harris score 30 days after discharge, satisfaction with discharge, and compliance with rehabilitation exercise, with statistically significant differences (p < 0.05) (Table 1).



TABLE 1 Comparison of baseline data between these two groups.
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3.2 Logistic regression analysis of the correlation between discharge readiness and Harris score or self-care ability

There was no significant difference in preoperative Harris score between the higher score group and the lower score group (p = 0.083). The multivariate regression results showed a correlation between the discharge readiness and changes in the Harris score 30 days after discharge (compared with that before surgery) of patients undergoing THA (p < 0.001). However, no sufficient evidence was observed to prove that discharge readiness was related to changes in Harris score at discharge, self-care ability at admission, self-care ability at discharge, and self-care ability 30 days after discharge (compared with that before surgery) (p > 0.05) (Table 2).



TABLE 2 Correlation between discharge readiness and Harris score or self-care ability.
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3.3 Mixed effects model analysis of the correlation between discharge readiness and Harris score or self-care ability over time

Patients undergoing THA had a 12.95-point higher Harris score 30 days after discharge than that at discharge (p < 0.001). The Harris score of the higher score group was on average 4.002 points higher than that of the lower score group (p = 0.004). From the evaluation at different time points after discharge, there was a significant difference in the Harris score between both groups (interaction term p < 0.001) (Table 3).



TABLE 3 Correlation between discharge readiness and Harris score over time.
[image: Table3]

Patients undergoing THA had a self-care ability score 30 days after discharge of 11.53 points higher compared with that at discharge (p  < 0.001). However, there was insufficient evidence to prove that there was a significant difference in the average self-care ability score between both groups (p = 0.888). From the evaluation at different time points after discharge, a significant difference in self-care ability score between both groups cannot be observed (interaction term p = 0.792) (Table 4).



TABLE 4 Correlation between discharge readiness and self-care ability over time.
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4 Discussion

Total hip arthroplasty (THA) is suitable for patients with advanced hip joint diseases, severe functional impairment, and ineffective conservative treatment caused by various reasons (14). With the advancement of medicine, the ERAS concept proposed by Kehlet has been widely applied in orthopedic fields, such as THA, thus bringing good news to patients and challenges to medical staff (15). The discharge readiness of patients is closely related to the ERAS concept (16), and medical staff can evaluate the physical, mental, and social conditions of patients during hospitalization, thereby guiding their further recovery after discharge. However, in the field of orthopedics, especially THA, there are few reports on the relationship between the discharge readiness and functional indicators of patients. In view of this, a single-center retrospective cohort study was conducted based on the ERAS concept to explore the correlation between discharge readiness and Harris score or self-care ability in patients undergoing THA. These scientific efforts may provide new strategies and plans for orthopedic medical staff to achieve higher diagnosis, treatment, and nursing levels. This is also conducive to the postoperative physical and mental recovery of patients.

In this study, the information on 331 patients undergoing THA was retrospectively collected, and these patients were divided into the lower score group and the higher score group based on their discharge readiness scores. The baseline data (age, gender, height, weight, and BMI) were consistent between the two groups with no significant differences. However, patients with higher discharge readiness scores exhibited higher levels of education, length of stay, Harris score 30 days after discharge, satisfaction with discharge, and compliance with rehabilitation exercises. Kaya et al. (17) found that age, gender, marital status, educational status, the presence or absence of caregivers at home after discharge, and length of hospital stay were predictive factors for discharge readiness. Insufficient preparation for discharge increased the risk of 30-day unplanned readmission and 30-day death. Yang et al. (18) verified that the education at discharge and the discharge status of rehabilitation institutions were related to the readiness of colorectal cancer patients for discharge readiness. Medical staff should improve the quality of discharge guidance and pay more attention to patients who are transferred to rehabilitation institutions for further treatment after discharge. Similar to this study, Heine et al. (19) explored the influencing factors of discharge readiness in patients undergoing THA. They confirmed that “confidence,” “family and friends,” and “feeling safe” were important factors that affected the discharge readiness of these patients. These patients hoped to be safe in the hospital and at home, and their confidence and sense of security from friends and family at home were very important. Patients with a sense of security presented better preparation for discharge. Scatizzi et al. (20) found that age and cancer risks can affect the discharge preparation time of patients with colorectal cancer after surgery. Borgwardt et al. (21) made an exploration based on patients with unicompartmental knee arthroplasty in the field of orthopedics and found that adopting accelerated care procedures could shorten the hospitalization time of such patients, which also demonstrated the importance of discharge readiness under the ERAS concept. Based on existing studies, there were consistent baseline data for the basic situation of patients with high and low discharge readiness scores after THA. However, education level, length of hospital stay, Harris score 30 days after discharge, discharge satisfaction, and rehabilitation exercise compliance might be influencing factors on the discharge readiness of patients undergoing THA. Overall, the higher the education level of patients, the easier it was for patients to understand the medical advice of medical staff and follow the doctor’s instructions for preoperative preparation and postoperative exercise. This contributed to the recovery of hip joint functions. Therefore, patients with a higher education level regained better hip joint functions, and they were more likely to meet discharge standards. Besides, these patients presented higher satisfaction with diagnosis and treatment and more trust in medical staff, and they were more likely to cooperate with subsequent rehabilitation plans. Their confidence and trust in friends and family were also stronger. This also gave us a reminder that medical staff needed to be more patient with patients with low discharge readiness scores, communicate with them in plain language, help them correctly understand the disease, increase their compliance with medical advice, enhance their confidence in facing the disease, and improve their discharge readiness, which contributed to their recovery after discharge. For patients with high discharge readiness scores, medical staff could spend more time on developing more precise perioperative diagnosis and treatment plans. When communicating with these patients, they needed to improve their awareness and implement the collaborative diagnosis and treatment to transform the patients with low discharge readiness scores into those with high discharge readiness ones, which conduced to better recovery of these patients. Therefore, it is necessary to improve the discharge preparation of all patients under the guidance of the ERAS concept, which would be of great significance for the rehabilitation of patients undergoing THA.

In this study, it was also found that there was a correlation between discharge readiness and changes in the Harris score 30 days after discharge (compared with that before THA). The Harris score 30 days after discharge was higher than that at discharge. Patients with higher discharge readiness scores also had higher Harris scores compared with those with low discharge readiness scores. From the evaluation at different time points after discharge, there was a significant difference in the Harris score between the higher and lower score groups. However, there was no sufficient evidence to prove that discharge readiness was related to changes in the Harris score at discharge (compared with that before surgery). Söderman et al. (22) evaluated the effectiveness of the Harris score in THA. They compared the results with that of the Western Ontario and McMaster University Osteoarthritis Index and the Medical Outcomes Study 36-Item Short Form Health Survey. Eventually, they concluded that the Harris score could be applied to patients undergoing THA. Kladny et al. (23) demonstrated that the Harris score increased significantly in patients after hip arthroplasty, and it was not related to the gender, age, comorbidities, and weight of patients. Hersnase et al. (24) analyzed the Harris score and SF-36 score in the 5-year follow-up after THA with two different prostheses. They found that both scores were effective in relevant assessments. Weel et al. (25) evaluated the effectiveness of the Harris score in THA. They maintained that compared with the Oxford score, the Harris score presented higher evaluation effectiveness, while the Oxford score exhibited better internal consistency and reliability. From this, it could be observed that the Harris score was very important in the evaluation of THA. In this study, the Harris score generally increased after THA, and hence the Harris score at discharge and 30 days after discharge would be higher than that at admission. The higher the Harris score, the better the recovery of hip joint functions. In addition, these patients also exhibited higher satisfaction with diagnosis and treatment, and they presented more confidence in obtaining better exercise outcomes after discharge. Further, they also obtained higher discharge readiness scores, which constituted a virtuous cycle. As a result, there were significant differences in the Harris score at different time points after discharge between both groups of patients.

The results of this study also validated that the self-care ability of patients was significantly improved 30 days after discharge compared with that at discharge. There was no significant difference in the self-care ability at different time points after discharge between both groups. No sufficient evidence was observed to prove that discharge readiness was related to self-care ability at admission, self-care ability at discharge, and changes in self-care ability at 30 days after discharge (compared with that before surgery). This indicated that THA could affect the patient’s self-care ability, possibly due to the fact that the original symptoms of patients could be resolved within 30 days after discharge, which improved the subjective feeling of patients compared with that before surgery and at discharge, thereby improving their self-care ability. From the completion of the surgery to discharge, patients might experience certain stress reactions and postoperative discomfort, such as hip joint pain, due to the influence of surgery. This affected the subjective feeling and self-care ability of these patients, resulting in a lack of significant improvement in their self-care ability before and after discharge. The discharge readiness level of patients was only determined by their readiness to return to society, but their subjective perception or tolerance of hip joint symptoms would not change with the discharge readiness level. Only when it became apparent that hip joint symptoms were mitigated could their self-care ability be improved. This also explained that the discharge readiness level did not affect the self-care ability of these patients. In addition, the changes in time points would not affect the self-care ability of the two groups of patients. Konnyu et al. (26) conducted a systematic review of different rehabilitation plans after hip arthroplasty and found that different rehabilitation plans did not affect the self-care ability or quality of life of patients. Sakia et al. (27) also investigated hip surface arthroplasty, THA through the anterolateral approach, and THA through the posterolateral approach. They found that there was no significant difference in postoperative self-care ability among these three groups. Ren et al. (28) confirmed that early rehabilitation care could significantly improve the self-care ability of older adult patients undergoing hip arthroplasty. Su et al. (29) found that the comprehensive care for patients undergoing THA through the anterolateral approach could significantly improve their comfort level during treatment and their self-care ability after surgery. Based on domestic and foreign studies, it could be found that the self-care ability of patients undergoing THA contributed to the recovery of their hip joint functions. However, when patients did not receive relevant intervention on their self-care ability during the perioperative period, their self-care ability changes would not be affected. This could also provide indirect explanations for the relationship between the discharge readiness and the self-care ability of patients in this study. We believe that with a clear understanding of the relationship between discharge readiness and Harris score or self-care ability, and even other influencing factors in patients undergoing total hip replacement surgery, we could contribute to the rapid recovery program, also known as “Fast-Track” in patients undergoing THA (30). This will be beneficial for us to develop rehabilitation plans to similar patients, allowing them to be discharged as soon as possible and return to society.

Of course, there are certain limitations in this study. Firstly, this is a retrospective study, with a relatively low level of evidence in evidence-based medicine. Hence, it is necessary to design prospective studies to validate the results of this study. Secondly, it is a single-center study, which may lead to some bias in the research data. Therefore, it is required to conduct joint multicenter studies in different regions and institutions in the future.

In conclusion, there was a correlation between discharge readiness and changes in Harris score 30 days after discharge (compared with that before surgery) in THA patients. The Harris score and self-care ability 30 days after discharge were higher than those at the time of discharge. Patients in the higher score group exhibited a higher Harris score compared with those in the lower score group. From the evaluation at different time points after discharge, there was a significant difference in the Harris score between both groups. These results are expected to provide guidance for the physical and mental recovery of patients undergoing THA under the ERAS concept. Furthermore, these findings may contribute to higher diagnosis, treatment, and nursing levels of orthopedic medical staff.
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