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Aims and Objectives. To identify and explore assess factors that infuence patients’ readiness for hospital discharge (RHD) after total
knee arthroplasty (TKA). Background. Evidence has suggested that most clinical staf use clinical laboratory indicators to determine
discharge times, while paying little attention to patients’ feelings and needs. Additional research fndings have suggested a relationship
between patients’ self-reported readiness for hospital discharge and postdischarge complication rates, readmission rates, mortality, as
well as quality of life. RHD is strongly associated with patient health outcomes. Identifying relevant infuencing factors can provide
guidance for early individualized interventions by healthcare professionals. Design. A cross-sectional study. Methods. During 2022,
a total of 320 post-TKA patients were selected for this study. Te patients were divided into the low-RHD group (<7 points) and the
high-RHD group (≥7 points) according to the mean score of the Readiness for Hospital Discharge Scale (RHDS). Established scales
were used to collect patients’ information and to adopt univariate and binary logistic regression analysis to screen for independent
factors. Results. In this study, the RHDS score of patients after TKA is 91.90± 7.05, of which 12.8% are in the low-RHD group (mean
score <7).Te binary logistic regression results reveal that age, educational level, postactivity pain, self-efcacy, and family care have to
be considered risk factors generating low-RHD inTKApatients.Conclusions.Te present study suggests that over 1/8 TKApatients are
not ready at the time of discharge. Physicians and nurses can improve patients’ RHD by reducing postactivity pain and improving self-
efcacy during their rehabilitation period. Relevance to Clinical Practice. Te results of this study can help physicians and nurses early
identify high-risk patients with low RHD and provide them with individualized interventions. In addition to this, it is important that
nurses use RHDS to assess the readiness of TKA patients before they are discharged from the hospital.

1. Introduction

As the aging and obese population increases, the number of
total knee arthroplasty (TKA) shows a yearly upward trend
[1–3]. Te annual number of TKA in China has also grown
rapidly from 50,000 cases a decade ago to nearly 400,000

cases, with a growth rate of about 27.43% per year, and the
number is still rising [4]. It is expected that TKA will become
one of the most common surgical operations in the next
decade [5].

In response to the healthcare management challenges
from increasing number of TKA, hospitals are taking
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measures to reduce the length of stay of patients [6–8].
However, the TKA patients usually require 3–6months
support for functional exercise [9]. Tus, as shorter hospital
stays reduce the amount of time available to prepare patients
for discharge, the risk that their readiness may be afected
may increase. In addition to this healthcare management
challenge, evidence has suggested that most clinical staf use
clinical laboratory indicators to determine discharge times,
while paying little attention to patients’ feelings [10, 11].
Hence, additional research fndings have suggested a re-
lationship between patients’ self-reported readiness for
hospital discharge and postdischarge complication rates,
readmission rates, mortality, as well as quality of life [12–14].
Already in 2017, evidence identifed readiness for hospital
discharge (RHD) as one of the key indicators of patient
safety discharge, which include physical stability, adequate
support, psychological ability, and adequate information
and knowledge [15]. Identifying the current status and
factors that afect RHD in patients after TKA can support
physicians and nurses to improve and implement early,
individualized interventions with positive impacts on the
quality of health care. Te literature review undertaken
exposed the scarcity of studies on RHD in patients with
TKA. Also, as people with diferent diseases tend to register
diferent RHDS scores and diferent infuencing factors [16],
looking into the specifcity of TKA patients is justifed. In
this sense, the main objective of this study is to investigate
the current status of RHD in TKA patients and to identify
infuencing factors. Te evidence generated in this article
aims to provide guidance for physicians and nurses to
improve the readiness to hospital discharge in TKA patients.

1.1. Teoretical Framework. Meleis introduced the concept
of transition into nursing in the 1960s, developing the
transition theory. Transformation theory mainly comprises
the following 4 core notions: the transformed nature, the
transformed conditions, the reaction mode, and the care
therapy [17]. Based on this, we explore the transformed
nature (BMI, type of surgery, etc.), the transformed con-
ditions (age, gender, self-efcacy, etc.), and nursing therapy
(discharge teaching) on the reactionmode (the RHD of post-
TKA patients) (more details in Figure 1).

2. Methods

2.1. Study Design and Setting. Tis is a cross-sectional study.
From January to May 2022, post-TKA patients from or-
thopedic departments are conveniently selected for this
study in three third-grade A hospitals in Jinan, Shandong
Province. In regression analysis, one should have a sample
size of 5–10 times the independent variables. Tere are 25
independent variables involved in this study, and consid-
ering 10% inefective questionnaires, thus requiring at least
275 patients.

2.2. Participants. Tree hundred and twenty patients after
TKA are recruited for this study. Participants are included
according to the following criteria: (a) patients after TKA;

(b) from Shandong Province; (c) good at communicating
with others; and (d) willingly join the research and give
written consent. Participants are excluded according to the
following criteria: (a) with a history of mental illness and (b)
develop complications after surgery such as deep vein
thrombosis and infection.

2.3. Data Collection. Te collection of data is carried out by
two graduate students, and both of them have completed
6months of internship in the Orthopedic Department. Te
survey is conducted on the day of the patient’s discharge, in
a quiet room, and takes approximately 20minutes per pa-
tient. Considering that some of the participants are older and
have a lower educated level, this research uses a one-on-one
question-and-answer format. Tat is, the graduate student
asks the patients about the questionnaire entries and then
presents their answers objectively on the questionnaire.

2.4. Instruments. Based on Galvin et al.’s conceptual analysis
of RHD, physical (disease-related information), support
(social support and family care), psychological ability (self-
efcacy), and knowledge (pain control knowledge) are
factors that infuence a patient’s RHD. In addition to this, the
scales used in this study are also chosen according to Meleis’
transition theory. In summary, we have used the following
questionnaires and scales to assess data relating to patients
after TKA.

2.4.1. General Information Questionnaire. It is developed by
members of the group based on a review of the literature and
consultation with clinicians, including demographic in-
formation and disease-related information.

2.4.2. Readiness for Hospital Discharge Scale (RHDS).
Te RHDS was developed by Weiss and Piacentine [18]
based onMeleis’ transition theory. We use a Chinese version
of Lin et al. [19] for this study. Te scale consists of 12
questions, each scored 0–10. A mean score of entries on the
scale will be used to determine a patient’s RHD, with a score
of <7 indicating low RHD and ≥7 indicating high RHD [20].
Tere are 3 dimensions in total, which are “Personal Status,”
“Adaptive Capacity,” and “Expected Support.” Te Cron-
bach’s alpha coefcients for the overall and three dimensions
are 0.883, 0.821, 0.851, and 0.778, respectively. Te validated
Chinese version of the Readiness for Hospital Discharge
Scale (RHDS) has been used in previous studies [11, 21]. In
addition, there was a pretest. Tis study used 30 patients in
a presurvey, and the results showed that they could un-
derstand and answer the questionnaire well.

2.4.3. Visual Analogue Scale (VAS). Te VAS is a widely
used pain measurement tool to assess the intensity of
a patient’s pain currently or over 24 hours [22]. It is a 10-cm
long straight line with a score ranging from 0 to 10, of which
a higher score indicates stronger pain [23]. In this study, it is
used to assess the postactivity pain in TKA patients. Te
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Chinese version of this scale has been widely used in studies
[24, 25].

2.4.4. Quality of Discharge Teaching Scale (QDTS). Te
QDTS is developed by Weiss et al. [26] to measure the
quality of discharge teaching as perceived by patients, which
includes three dimensions, a total of 24 questions with 0–10
points each. Higher scale scores indicate better quality of
discharge teaching for patients.Te overall Cronbach’s alpha
coefcient is 0.863. Te pretest of the Chinese-translated
version was undertaken by many researchers [27, 28].

2.4.5. Self-Efcacy for Rehabilitation Outcome Scale (SER).
Te SER is developed by Waldrop et al. [29], which includes
12 questions of 0–10 marks each. Te scale has been Sini-
cized and extensively adopted among the Chinese populace
[30]. Tis study uses a total SER score to assess the beliefs of
TKA patients in applying adaptive behavior during the
rehabilitation period, with higher scores associated with
greater self-confdence. Te overall Cronbach’s alpha co-
efcient is 0.908.

2.4.6. Pain Control Knowledge Questionnaire. Te Pain
Control Knowledge Questionnaire, developed by Wen Mei,
Sichuan University, China, in 2007 [31], included 8 ques-
tions of 1–5 marks each. Te researcher has obtained access
to the scale via Email. Te higher the score, the greater the
patient’s knowledge of pain control.

2.4.7. Social Support Rating Scale (SSRS). We use the SSRS
developed by Xiao [32] to assess the current status of pa-
tients’ social support. Tis scale has 10 items with a score
range of 12–66, and the higher the total score, the better the
social support. Te overall Cronbach’s alpha coefcient
is 0.720.

2.4.8. Family APGAR Scale. Te scale, designed by Smilk-
stein, consists of 5 items, each with a score of 0–2 [33], which

has been used in knee disease patients and has good re-
liability and validity [34]. In this study, we use the total score
of the scale to assess the patient’s subjective satisfaction with
family functioning. Te pretest of the Chinese-translated
version was undertaken in a variety of populations [35, 36].

2.5. Data Analysis. We use SPSS (version 26.0) for statistical
description and statistical analysis. Numbers and percent-
ages are used to describe demographic information and
disease-related information. Continuous variables are de-
scribed by the mean± standard deviation (SD) if they
conform to a normal distribution, and if not, by the median
and interquartile range. An independent samples t-test, chi-
square test, and Fisher’s exact test are used to compare the
diferences between the two groups. A binary logistic re-
gression is used to explore the factors afecting post-TKA
patients’ RHD, with the model applying a forward stepwise
likelihood ratio. Te signifcance level of the hypothesis test
is set at α� 0.05 (two sides).

Before the binary logistic analysis, a covariance diagnosis
was carried out using SPSS 26.0 software, which showed that
the variance infation factor (VIF) values ranged from 1.114
to 3.391. In addition, the aim of this study is to investigate
the several factors that infuence the readiness of post-TKA
patients for discharge rather than to analyse the efect of
a particular variable on their RHD.

2.6. Ethical Considerations. Tis study has received approval
from the Ethics Committee of the School of Nursing and
Rehabilitation, Shandong University (2022-R-021). Before
the study begins, the investigators obtained informed con-
sent from the patients and assure them of the confdentiality
of the study data.

3. Results

In this study, we collect efective data from 320 patients, with
41 (12.8%) patients with a mean score of less than 7 on the
RHDS. Te age of the patients ranges from 50 to 88 years,
and the mean age is 66.49 years (SD: 7.02). More than three
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Figure 1: Te theoretical framework of the research. Note: BMI� body mass index.
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quarters of them are women. Te majority of patients are
nonreligious (93.4%), married (80.6%), overweight or obese
(80%), and with comorbidities (74.1%). Over 85% of the
patients have their frst TKA and have a unilateral re-
placement. Te results of the univariate analysis shows that
age, education level, marital status, per capita income,
number of comorbidities, hospitalization time, postactivity
pain, quality of discharge teaching, self-efcacy, pain control
knowledge, social support, and family care are independent
factors for RHD in patients with TKA (P< 0.05), more
details in Table 1.

Te patients’ scores for total RHDS and scores for each
dimension are shown in Table 2. First, we diagnose that there
is no multicollinearity between variables which are statis-
tically signifcant for univariate analysis and then perform
a binary logistic regression analysis (forward: LR method).
Te results show that age, postactivity pain, education level,
self-efcacy, and family care are independent factors, more
details in Table 3. Te Hosmer–Lemeshow goodness-of-ft
test suggests that the overall model ft is adequate
(χ2 � 2.736, P � 0.950). At the same time, the Nagelkerke R2

reveal that the logistic regression model explains 69.0% of
the variance.

Te average length of stay for post-TKA patients was
5–7 days in the three hospitals.

4. Discussion

Te results of this study show that the mean RHDS score of
patients after TKA is (7.66± 0.59), an intermediate level. In
this research, TKA patients have lower RHD than those
medical and surgical patients who had a mean RHDS score
of (8.62± 1.47) [37]. An analysis of the reasons for this may
be as follows: on the one hand, as an invasive procedure,
post-TKA patients often have pain and functional limita-
tions [38]. Also, even up to 1/5 of the patients sufer from
a fear of movement and a severe reduction in mobility [39],
which afects their functional recovery. On the other hand,
compared to other surgical operations, like hip arthroplasty,
TKA patients require long-term rehabilitation at home [40],
which may increase their discharge uncertainty and decrease
their RHD. Of the three dimensions of RHDS, adaptive
capacity has the lowest score and expected support has the
highest score, a fact that is exactly the opposite of what is
found in earlier studies [13]. Te reason for this result may
be connected to the traditional Chinese culture where family
members take the initiative to provide patients with living
support, encouragement, and favorable conditions for
functional exercise. Te results of Wang et al.’s study of
cancer survivors indicate that Chinese collectivist-oriented
culture promotes social harmony and makes it easier for
patients to express their inner feelings and thus receive
support [41]. On the contrary, low scores on adaptive ca-
pacity indicate that patients lack confdence in their ability to
recover at home and care for themselves after surgery.

Te results of binary logistic regression in this research
suggest that the older the age, the worse the patient’s RHD
(OR� 1.187), which is consistent with previous studies [42].
Older patients are more likely to have poorer health and

more comorbidities, which could lead to difculties in re-
storing their quadriceps strength and prolong recovery time.
So, they are more likely to have a low RHD at the time of
discharge. Tis suggests that doctors and nurses should pay
more attention to older patients, formulate comprehensive
rehabilitation plans through multidisciplinary consultation,
and clarify their disease character. In addition to this,
doctors and nurses should improve the patient’s physical
condition through nutrition, medication, and rehabilitative
exercises before surgery, thus improving their RHD.

Postactivity pain is a risk factor for low RHD in patients
(OR� 2.461). Postactivity pain is an important problem for
TKA patients [43, 44]; about 60% of them experience pain
after surgery [45]. Pain can trigger a systemic stress response
in the patient, afecting the body’s autonomy and immune
system, causing a range of postoperative conditions and
seriously afecting postoperative rehabilitation [46]. Con-
sequently, physicians and nurses should pay more attention
to patients’ pain problems and actively adopt various
methods such as multimode analgesia [47], a cold compress
[48], as well as traditional Chinese medicine treatment [49]
to alleviate postoperative pain so that patients can be ready
for discharge soon.

Patients with high levels of education are more likely to
have high RHD after TKA (OR� 0.093), which is in
agreement with several previous studies [50, 51]. First, pa-
tients with a high educational level can better understand the
content of discharge teaching and make full use of health
information resources and second, they can efectively
communicate withmedical staf and get helpful information.
So, nurses should focus on those patients whose education
level is an elementary school and below and use easy-to-
understand language for discharge teaching, avoiding
medical jargon. At the same time, a good relationship should
be established between the doctor and the patient so that the
patients can truly express their inner needs to the doctors
and nurses.

Diferent from previous fndings, self-efcacy is a sig-
nifcant factor that afected patients’ RHD in the present
research (OR� 0.836), rather than the quality of discharge
teaching [11, 21, 52]. Self-efcacy, as a cognitive mechanism
regulating behavioral activities in the feld of rehabilitation,
can facilitate the translation of patients’ motivation and
willingness to engage in activities into the performance of
specifc activity behaviors [53]. Te postoperative re-
habilitation for TKA patients will directly afect the outcome
of the surgery and is crucial to their ability to gain in-
dependent [54, 55]. Terefore, healthcare professionals
could construct rehabilitation programs based on Bandura’s
self-efcacy theory to increase patients’ self-efcacy levels
and enhance their confdence in overcoming their illness,
thereby improving their RHD.

Family care is also an important factor in RHD for
people with TKA (OR� 0.344), not social support as in
previous fndings [13, 56]. Infuenced by the traditional
Chinese culture of “flial piety,” children will play a sup-
portive role in their parents’ later years. Due to the trauma of
the surgery, patients undergo physical and psychological
changes after TKA, as well as increased dependency. To this
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end, the nurse should urge the families to give more care and
support to the patients. A good family functioning is ef-
fective in reducing postoperative stress and strain, increasing
the patient’s level of hope, speeding up their recovery
process and improving RHD. Tus, healthcare professionals
can involve family members in the patient’s discharge
planning and teach them care skills. Moreover, family
members can play a supervisory role in the patient’s recovery
process.

As the evidence generated in this article aimed to provide
guidance for physicians and nurses to improve the readiness

for hospital discharge in TKA patients, the following are key
recommendations for professionals around the world: First
of all, physicians and nurses need to pay attention to pa-
tients’ RHD and include their self-reported RHD as part of
the discharge assessment plan. Ten, the hospital should
form amultidisciplinary discharge service team consisting of
orthopedic specialists, anesthetists, dieticians, rehabilitators,
and nurses so as to develop a personalized discharge plan for
the patient based on their actual situation. Next, the hospital
units could improve the quality of discharge teaching for
patients by regularly organizing post-TKA nursing knowl-
edge competitions, nursing skills competitions, teaching
competitions, etc. It is also important to include patients’
families in discharge teaching. Last but not the least, there
should be timely and excellent communication between the
higher hospital and the community sector regarding the
patient’s condition and recovery. Trough mobile web-
based devices, senior doctors can regularly guide commu-
nity doctors in assessing patients’ recovery to reduce their
uncertainty after discharge from hospital.

4.1. Limitation. Tis research still has some limitations.
First, the subjects of this study are all from Jinan, Shandong
Province, with limited extrapolation of results. Second, this

Table 1: Univariate analysis of RHD in TKA patients (N� 320).

Variables Total (n� 320) Low RHD
(n� 41)

High RHD
(n� 279) t/F/χ2 P

Age (years)a 66.49± 7.02 72.32± 5.47 65.63± 6.81 −6.000 <0.001
Educational level, n (%)
Elementary school and below 139 (43.4) 35 (85.4) 104 (37.3) 33.647 <0.001
Junior high school and above 181 (56.6) 6 (14.6) 175 (62.7)

Marital status, n (%)
Married 258 (80.6) 25 (61.0) 233 (83.5) 11.623 0.001
Divorced or widowed 62 (19.4) 16 (39.0) 46 (16.5)

Per capita income (RMB), n (%)
<2000 165 (51.6) 30 (73.2) 135 (48.4) 8.791 0.003
≥2000 155 (48.4) 11 (26.8) 144 (51.6)

Number of comorbidities, n (%)
0 83 (25.9) 3 (7.3) 80 (28.7) 13.859 0.001
1∼2 214 (66.9) 31 (75.6) 183 (65.6)
≥3 23 (7.2) 7 (17.1) 16 (5.7)

Hospitalization time (days)a 5.83± 1.45 6.37± 1.73 5.75± 1.39 −2.546 0.011
Postactivity pain (points)a 3.93± 1.39 5.34± 0.99 3.72± 1.32 −9.335 <0.001
Quality of discharge teaching (points)a 143.34± 7.43 138.73± 10.22 144.02± 6.69 3.216 0.002
Self-efcacy (points)a 80.68± 6.03 72.63± 7.23 81.86± 4.83 7.918 <0.001
Pain control knowledge (points)a 26.77± 4.90 24.80± 4.88 27.05± 4.84 2.773 0.006
Social support (points)a 39.55± 5.92 34.78± 5.30 40.25± 5.68 5.807 <0.001
Family care (points)a 6.98± 1.06 5.93± 0.65 7.13± 1.02 10.201 <0.001
Note. a: mean± Standard deviation.

Table 2: RHDS score for TKA patients (N� 320).

Dimension Number of entries Score range Actual score Average score
Personal status 3 0∼30 23.48± 2.32 7.83± 0.77
Adaptive capacity 5 0∼50 36.78± 3.72 7.36± 0.74
Expected support 4 0∼40 31.63± 2.51 7.91± 0.63
Readiness for hospital discharge 12 0∼120 91.90± 7.05 7.66± 0.59

Table 3: Binary logistic regression analysis of RHD in patients with
TKA (N� 320).

Variables B Wald P OR 95% CI
Ages 0.172 10.686 0.001 1.187 [1.071, 1.316]
Postactivity pain 0.901 10.297 0.001 2.461 [1.420, 4.265]
Educational level −2.375 10.242 0.001 0.093 [0.022, 0.398]
Self-efcacy −0.179 14.879 <0.001 0.836 [0.763, 0.916]
Family care −1.068 8.074 0.004 0.344 [0.165, 0.718]
Constant 5.752 1.090 0.296 314.97
Note. Omnibus test of model coefcients. χ2 � 147.461, P< 0.001; Pseu-
do-(Nagelkerke) R2 � 0.690; Hosmer–Lemeshow. χ2 � 2.736, P � 0.950.
CI, confdence interval; OR, odds ratio.
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study uses a one-on-one question-and-answer format to
collect patient data, which may have some reporting bias. In
the future, we could carry out multicenter studies to further
explore the factors infuencing RHD in patients after TKA.

5. Conclusions

Te RHD of TKA patients is frst brought to our attention.
Te results of this study shows that TKA patients have
a moderate level of RHD and over 1/8 of the patients are not
prepared at discharge. In particular, age, postactivity pain,
education level, self-efcacy, and family care are factors
infuencing RHD in patients with TKA.

6. Implications for Practice

First, the results of this study provide a basis for clinical staf
to identify high-risk patients with low RHD and provide
them with individualized interventions. Second, it is im-
portant that nurses use RHDS to assess the readiness of TKA
patients before they are discharged from the hospital. Tird,
hospital managers should adhere to a “patient-centered”
management model and develop personalized discharge
services for patients from the start of their visit. Finally,
hospitals should work with the community to assign post-
discharge rehabilitation plans for patients in the context of
their condition in order to reduce their uncertainty after
discharge and improve their RHD [57–60].
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