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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
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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
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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 30days 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: @ patients aged 18 <age <85years;
@ patients receiving initial unilateral THA; ® patients with the ability
to understand and cooperate with relevant instructions and complete
the evaluation; @ 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); ® patients with
the ASA grade <3; ® patients with complete follow-up data within
30 days after discharge; and @informed consent was obtained from the
patient(s) for the PUBLICATION of clinical data and other data. The
exclusion criteria included: ® patients with cognitive disorders, such
as Alzheimer’s disease, which may hinder their participation and
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evaluation; and @ 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 x2 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).

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).
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The multivariate regression results showed a correlation between the
discharge readiness and changes in the Harris score 30days 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).

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
30days 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).

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).

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
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TABLE 1 Comparison of baseline data between these two groups.

10.3389/fmed.2024.1405375

Item Lower score group (189) Higher score group (142) p-value
Discharge readiness 86.27+6.13 95.39+3.55 <0.001
Age (year) 66 (60, 71) 66 (58, 75.75) 0.633
Gender (%) Male 76 (40.2) 53 (37.3) 0.675
Female 113 (59.8) 89 (62.7)
BMI 23.72+3.16 23.75£3.35 0.937
Height (cm) 159.93+7.59 160.68 +8.48 0.397
Weight (kg) 60.75+£9.87 61.18+10.24 0.701
Education level (%) Illiterate/Primary school 83 (43.9) 38 (26.8) 0.004
Technical secondary school/ 80 (42.3) 84 (59.1)
Secondary school
College/University/Master’s 26 (13.8) 20 (14.1)
degree
Marital status (%) Married 160 (84.7) 116 (81.7) 0.57
Divorced/Widowed 29 (15.3) 26(18.3)
Length of hospital stay (day) 10 (8, 13) 11 (9, 15) 0.025
Anesthesia method (%) General anesthesia 109 (57.7) 70 (49.3) 0.161
Lumbar spinal cord/Spinal 80 (42.3) 72 (50.7)
canal anesthesia
Adverse events within 30 days Yes 2(1) 3(2.1) 0.426
after discharge (%)
Comorbidities (%) Yes 119 (63) 106 (74.6) 0.033
Self-care ability Admission 95 (70, 95) 92.5 (55, 95) 0.312
Discharge 85 (80, 90) 85 (80, 90) 0.824
30 days after discharge 95 (90, 100) 95 (90, 100) 0.525
Harris score Admission 45 (32, 52) 46 (26, 50) 0.517
Discharge 64 (61, 70) 65 (60, 71) 0.278
30 days after discharge 77.32+5.73 80.8+7.21 <0.001
Discharge satisfaction 91.1 (89.3, 94.6) 92.9 (89.4, 96.35) 0.001
Rehabilitation exercise Postoperative 53 (48, 56) 56 (52, 58) <0.001
compliance 30 days after discharge 54 (49, 59) 58 (55, 60) <0.001
TABLE 2 Correlation between discharge readiness and Harris score or self-care ability.
Coefficient Standard deviation T value p-value
Preoperative Harris score 0.012 0.090 0.132 0.895
Harris score changes at discharge* 0.120 0.095 1.258 0.209
Harris score changes 30 days after discharge* 0.336 0.093 3.624 <0.001
Self-care ability at admission —0.093 0.151 —0.616 0.538
Self-care ability changes at admission** 0.110 0.143 0.772 0.441
Self-care ability changes 30 days after discharge** 0.089 0.141 0.633 0.527

*It refers to the change in Harris score compared with that before surgery. **It refers to the change in self-care ability compared with that before surgery.

differences. However, patients with higher discharge readiness scores
exhibited higher levels of education, length of stay, Harris score
30days 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
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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
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TABLE 3 Correlation between discharge readiness and Harris score over time.

10.3389/fmed.2024.1405375

Coefficient Standard deviation T value p-value

Time 12.952 0.531 24.390 <0.001
Discharge readiness grouping 4.002 1.394 2.871 0.004
Age —0.015 0.041 —0.369 0.712
Gender —0.111 0.889 —0.125 0.901
Height 0.051 0.063 0.807 0.420
Weight —0.040 0.041 —0.957 0.339
Anesthesia method —0.445 0.666 —0.669 0.504
Marital status —0.080 0.908 —0.088 0.930
Length of hospital stay —0.118 0.084 —1.399 0.163
Comorbidities 0.263 0.747 0.352 0.725
Postoperative rehabilitation exercise

compliance 0.059 0.060 0.973 0.331
Preoperative Harris score 0.186 0.032 5.905 <0.001
Time: Discharge readiness 3.843 0.811 4.740 <0.001

TABLE 4 Correlation between discharge readiness and self-care ability over time.
Coefficient Standard deviation T value p-value

Time 11.534 0.579 19.910 0.001
Discharge readiness grouping 0.203 1.441 0.141 0.888
Age —0.076 0.034 —2.206 0.028
Gender —0.407 0.741 —0.549 0.583
Height —0.097 0.053 —1.828 0.068
Weight 0.043 0.034 1.264 0.207
Anesthesia method —0.365 0.548 —0.667 0.505
Marital status 2.038 0.738 2.761 0.006
Length of hospital stay —0.063 0.071 —0.894 0372
Comorbidities —0.088 0.608 —0.145 0.885
Postoperative rehabilitation exercise compliance —0.071 0.050 —1.426 0.155
Self-care ability changes at admission 0.131 0.015 8.439 0.001
Time: discharge readiness 0.233 0.884 0.264 0.792

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
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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
30days 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
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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 staft 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 30days 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). Soderman 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 30days 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
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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
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ability 30days 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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