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Abstract
Background: As the number of total knee arthroplasty (TKA) increases and the length of stay decreases,
the readiness of patients for discharge needs attention. The purpose of this study is to clarify the
relationship between the quality of discharge teaching, depression, self-e�cacy for rehabilitation, and
readiness for hospital discharge (RHD), thereby providing evidence support for improving readiness for
discharge in patients with TKA.

Methods: A total of 319 TKA patients participated in this cross-sectional study. Bivariate Pearson’s
correlation was used to test the correlation between the four variables. Multivariate regression models
and Bootstrap tests were used to examine the mediating role of depression and self-e�cacy for
rehabilitation. In addition, we used a mediation model 6 to explore the relationship between the quality of
discharge teaching, depression, self-e�cacy for rehabilitation, and RHD. All regression models were
adjusted for age, sex, residential status, education level, number of joint replacements, and number of co-
morbidities.

Results: Depression was negatively associated with RHD (r=-0.281, P 0.01) ,and self-e�cacy for
rehabilitation was positively associated with RHD (r=0.396, P 0.01), with both playing a partially
mediating role between the quality of discharge teaching and RHD, the effect value being 62.7%. The
effect of discharge teaching quality on RHD in patients with TKA was weakened when depression and
recovery self-e�cacy were added.

Conclusions: The results of this study emphasized the importance of depression and self-e�cacy for
rehabilitation on the RHD of patients with TKA. When providing discharge teaching, physicians and
nurses could use relevant psychological intervention methods to improve the patient's physical and
mental condition, with the �nal goal of improving their RHD.

Background
With the increase of the aging and obese population, the number of Total Knee Arthroplasty (TKA) has
been increasing year by year, while bringing a heavy healthcare economic burden[1, 2]. To solve this
problem, the United States has adopted TKA as day surgery[3], and China is actively taking measures
such as rapid recovery surgery to shorten the length of stay of patients[4, 5]. In this scenario, Chinese
patients after TKA have a shorter time to prepare for discharge, thus their readiness for discharge requires
our attention. Readiness for hospital discharge (RHD) is the feeling that the patient is well prepared
during the hospital stay and can be safely discharged to face reality[6], already listed as an important
indicator for assessment of safe patient discharge[7]. Previous studies showed that patients' RHD was
closely related to their complication rates, unplanned readmission rates and quality of life[8–10]. Post-
TKA patients have a higher incidence of post-discharge complications such as joint stiffness, prosthesis
loosening, chronic pain, and poor post-discharge satisfaction[11, 12]. All in all, the readiness of TKA
patients for hospital discharge needs to be taken into consideration.
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Meleis' transition theory stated that individuals transitioning from hospital to home experience a shift in
their role, imbalance in their physical and mental status, and lower expectations of life. During this
process, the response pattern (RHD) is in�uenced by nursing interventions (discharge teaching) and
personal factors[13]. Discharge teaching refers to doctors and nurses using health manuals, videos, etc.
to educate patients during their hospitalization, aiming to improve their disease awareness, relieve
adverse emotions, improve self-con�dence in transition from hospital to home, as well as improve
RHD[14]. The quality of discharge teaching was the patient's evaluation of the health care staff's
discharge teaching which had a signi�cantly positive impact on RHD[15, 16]. Conversely, patients'
depression was negatively correlated with their RHD[17, 18]. It has been shown that discharge teaching
can effectively alleviate patients' depression and promote postoperative recovery[19]. Therefore,
hypothesis 1 was proposed that the quality of discharge teaching could in�uence the RHD of TKA
patients through depression. Self-e�cacy is the process of believing in one's ability to organize, perform,
and achieve well-de�ned goal actions[20], which can positively in�uence patients' RHD[21]. Self-e�cacy
for rehabilitation, including rehabilitation exercise self-e�cacy and coping self-e�cacy, was positively
in�uenced by the quality of discharge teaching[22, 23]. Patients with higher rehabilitation self-e�cacy
were associated with higher exercise compliance and a faster rehabilitation process. The transition theory
also pointed to self-e�cacy as one of the factors in�uencing patients' readiness to be discharged from
the hospital. Therefore, hypothesis 2 was proposed that the quality of discharge teaching could in�uence
the patients' RHD through rehabilitation self-e�cacy. Depression, as a negative emotion, causes
depressed feelings, slowed thinking and reduced volitional activity. According to Bandura‘s theory of self-
e�cacy, self-e�cacy is affected by emotions[24], and depression can negatively affect patients' recovery
self-e�cacy[25]. Therefore, hypothesis 3 was proposed that depression could in�uence patients' RHD
through rehabilitation self-e�cacy. In summary, the aim of the present study was to investigate the role of
depression and rehabilitation self-e�cacy in the chained mediation between the quality of discharge
teaching and RHD in patients after TKA. A review of the literature showed that the research on these four
variables was scarce, and it is important to clarify the relationship between them to perfect the existing
discharge readiness services for TKA patients.

Methods

Ethical concerns
This study was approved by the ethics committee of the College of Nursing and Rehabilitation, Shandong
University (approval number: 2022-R-021).

Participants
This study was a cross-sectional study. From January 2022 to May 2022, the convenience sampling
method was used to select patients in three hospitals in Jinan, Shandong Province, China. These three
hospitals have a similar level of health services. Inclusion criteria were: (1) age ≥ 45 years old, (2)
patients after TKA, (3) clear consciousness, and ability to communicate with others, (4) participated
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voluntarily in this study and gave informed consent. Exclusion criteria were: (1) people with a history of
mental illness, (2) post-operative complications occur, such as infection, deep vein thrombosis, etc. (3)
patients transferred to rehabilitation hospitals after discharge.

After systematic training by the supervisor, two graduate students completed the data collection
independently. Before the start of the survey, patients were informed about the purpose and signi�cance
of the study along with obtaining written informed consent. Considering the older age and lower literacy
level of some patients, this study was conducted uniformly in a one-on-one question-and-answer format.

Measures

General Information
Using a general information questionnaire designed by the subject members. It included age, gender,
marital status, residence status, place of residence, and other general demographic information, as well
as height, weight, number of knee arthroplasty, type of surgery, co-morbidities, and other disease-related
information.

Readiness for hospital discharge
The readiness for discharge of patients after TKA was assessed using the Chinese version of the
Readiness for Hospital Discharge Scale (RHDS), which was Chineseized by Lin Youhua et al[26]. This
scale had 12 items with a total score of 120, with higher scores indicating better readiness for hospital
discharge. In this study, it had a Cronbach's alpha coe�cient of 0.883.

Quality of Discharge Teaching
We used the Quality of Discharge Teaching Scale (QDTS) which was developed by Weiss et al.[27] to
assess the quality of patient-perceived discharge teaching. The total score ranged from 0 to 180, with
higher scores indicating higher quality of discharge teaching mastered by patients. In this study, it had a
Cronbach's alpha coe�cient of 0.863.

Self-E�cacy for Rehabilitation
The Self-E�cacy for Rehabilitation Outcome Scale (SER) was used to assess the rehabilitation self-
e�cacy of patients after TKA and was divided into two dimensions: self-e�cacy for rehabilitation
exercises and self-e�cacy for coping, with higher scores indicating stronger self-e�cacy[28]. In this
study, it had a Cronbach's alpha coe�cient of 0.903.

Depression
The depression dimension of the Hospital Anxiety and Depression Scale (HADS-D) was used to assess
TKA patients' depression during hospitalization[29]. There were seven items in total, with higher scores
indicating that the patient was more likely to have depressive symptoms. In this study, it had a Cronbach's
alpha coe�cient of 0.776.
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Statistical analysis
Using SPSS 26.0 for statistical description and statistical analysis. Frequencies and percentages were
used to describe general information. Pearson correlation was used to analyze the correlations between
the quality of discharge teaching, depression, self-e�cacy for rehabilitation, and readiness for hospital
discharge. After controlling for age, gender, residential status, education level, number of joint
replacements, and comorbidities, the model 6 in the Process macro program was used to explore the
mediating effects of depression and self-e�cacy for rehabilitation between the quality of discharge
teaching and readiness for hospital discharge. Mediating effects were tested using Bootstrap, with
repeated self-help sampling set to 5000, and if the 95% con�dence interval didn't contain 0, indicating
that the mediating effect was statistically signi�cant at P < 0.05.

Results
A total of 319 effective data were obtained. Patients' ages ranged from 50 to 88 years (66.45 ± 6.98),
most were married females, and lived with their families after discharge. More details were in Table 1.
The Pearson correlation analysis showed that quality of discharge teaching was positively correlated
with RHD, depression was negatively correlated with RHD, and self-e�cacy for rehabilitation was
positively correlated with RHD. The relevant data were shown in Table 2.

The common method bias test was performed using Harman's one-way test analysis in SPSS, and a total
of 13 factors with characteristic roots greater than 1 were extracted from the unrotated exploratory factor
analysis results in this study, while the variance explained by the largest common factor was 23.37% (< 
40%). To sum up, there was no serious common method bias in this study. The mediating effects of
depression and self-e�cacy for rehabilitation in the relationship between quality of discharge teaching
and readiness for discharge in a multiple linear regression model were shown in Table 3. In the
regression, the VIF values of the variables ranged from 1.053 to 1.933, indicating that there was no
covariance problem in this study. The mediation effect test was performed using the plug-in PROCESS
3.5 in SPSS, and Bootstrap was used for signi�cance testing. The results were shown in Fig. 1 and
Table 4. The results of the mediating effects test showed that all three routes in this study were
signi�cant. Depression and self-e�cacy for rehabilitation mediated the relationship between the quality
of discharge teaching and RHD, with a mediating effect value of 0.141, accounting for 62.7% of the total
effect. The mediated effect sizes were 25.8% for depression, 24.4% for self-e�cacy in recovery, and
12.4% for the chain of depression and self-e�cacy in recovery.
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Table 1
Characteristics of participants

Variables Mean ± SD or
n (%)

Variables Mean ± SD
or n (%)

Age (years) 50 ~ 60 77 (24.1%) Per capita income
(RMB)

<2000 165 (51.7%)

61 ~ 70 149 (46.7%) 2000 ~ 
3000

74 (23.2%)

71 ~ 80 89 (27.9%) 3001 ~ 
4000

30 (9.4%)

>80 4 (1.3%) >4000 50 (15.7%)

Sex Male 79 (24.8%) BMI Low or
normal

63 (19.7%)

Female 240 (75.2%) Overweight 118 (37.0%)

Marital
Status

Married 258 (80.9%) Obesity 138 (43.3%)

Divorced 11 (3.4%) Number of joint
replacements

First 281 (88.1%)

Widowed 50 (15.7%) Second 38 (11.9%)

Residence
status

Alone 15 (4.7%) Type of surgery Unilateral
TKA

275 (86.2%)

With family 304 (95.3%) Bilateral
TKA

44 (13.8%)

Residency Rural 178 (55.8%) Number of co-
morbidities

0 83 (26.0%)

Town 47 (14.7%) 1 ~ 2 213 (66.8%)

City 94 (29.5%) ≥ 3 23 (7.2%)

Education
level

Primary and
below

139 (43.6%) Readiness for Hospital Discharge
(score)

91.95 ± 7.01

Junior 110 (34.5%) Quality of Discharge Teaching
(score)

143.45 ± 
7.17

High 62 (19.4%) Depression (score) 3.29 ± 1.94

University and
above

8 (2.5%) Self-E�cacy for Rehabilitation
(score)

80.73 ± 5.97
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Table 2
Correlation analysis between variables (r)

Variables Quality of
Discharge
Teaching

Depression Self-E�cacy for
Rehabilitation

Readiness for
Hospital Discharge

Quality of Discharge
Teaching

1 — — —

Depression -0.281** 1 — —

Self-E�cacy for
Rehabilitation

0.396** -0.652** 1 —

Readiness for
Hospital Discharge

0.377** -0.624** 0.579** 1

Note: **=P < 0.01 (two-tailed); —= Blank items

 
Table 3

Mediating effects of depression and self-e�cacy for rehabilitation

  Model Without Mediators Model With Mediators

Beta SE P Beta SE P

Quality of Discharge Teaching 0.225 0.040 <0.001 0.084 0.036 0.021

Depression — — — -0.268 0.156 <0.001

Self-E�cacy for Rehabilitation — — — 0.225 0.052 <0.001

Age (years) -0.192 0.042 <0.001 -0.175 0.035 <0.001

Sex (female vs male) 0.024 0.644 0.553 0.021 0.528 0.524

Residence Status

(alone vs with family)

0.244 1.317 <0.001 0.174 1.096 <0.001

Education level

(ref. Primary and below)

0.411 0.363 <0.001 0.351 0.301 <0.001

Number of joint replacements

(Second vs First)

0.053 0.864 0.183 0.026 0.710 0.424

No. of comorbidities (ref.0) -0.176 0.537 <0.001 -0.101 0.447 0.004

Note: beta = Standardized regression coe�cients; SE = Standard errors; —= Blank items
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Table 4
Analysis of mediation effects

Routes Standardized
path effect
values

Effect
size
(%)

95%CI

Quality of Discharge Teaching → Depression → Readiness for
Hospital Discharge

0.058 25.8% 0.022 
~ 
0.103

Quality of Discharge Teaching → Self-E�cacy for
Rehabilitation → Readiness for Hospital Discharge

0.055 24.4% 0.026 
~ 
0.090

Quality of Discharge Teaching → Depression → Self-E�cacy
for Rehabilitation → Readiness for Hospital Discharge

0.028 12.4% 0.011 
~ 
0.050

Indirect effects 0.141 62.7% 0.083 
~ 
0.203

Direct effects (Quality of Discharge Teaching → Readiness for
Hospital Discharge)

0.084 37.3% 0.012 
~ 
0.152

Total effects 0.225 — —

Note: CI = Con�dence Interval; —= Blank items

Discussions
Using a large sample of Chinese TKA patients, this study investigated the relationship between the quality
of discharge teaching and RHD, focusing on the mediating role of patients' depression and self-e�cacy
for rehabilitation. With the use of enhanced recovery after surgery, the length of stay for TKA patients has
been reduced and their self-reported RHD needs to be considered[30]. It took several months to recover
after TKA, and the patient's self-reported RHD was important for their compliance behaviors and
symptom recovery[15, 31]. In the clinic, doctors based the discharge time on the exam indicators and the
patient's degree of functional recovery, while paying less attention to the patient's true inner feelings. In
fact, we paid attention to the physical condition of the patients and less to their psychological problems.
The psychological status of TKA patients was also important to their health outcomes[32, 33]. The
results of this study provided relevant data support.

Some TKA patients do experience some psychological problems, such as depression and low self-
con�dence[34, 35], which not only delays the recovery but also increases the incidence of
complications[36, 37]. The results of this study showed that depression and self-e�cacy for recovery
partially mediated the relationship between quality of discharge teaching and RHD in patients with TKA.
That is, nurses can intervene in patients' depression and self-e�cacy through discharge teaching to
improve their RHD. The results of this study were important in improving patient readiness for discharge,
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and there was a need to include psychological status in the nursing assessment. The quality of discharge
teaching had a strong positive correlation with RHD, which was consistent with the results of previous
studies[31, 38, 39]. The direct effect accounted for 37.3% of the total effect. Doctor and nurse discharge
teaching was the main method to improve patients' disease awareness, reduce their uncertainty and
improve their RHD. In addition to this, there was an indirect effect of discharge teaching through
depression and self-e�cacy for rehabilitation, accounting for 62.7% of the total effect. When doing
discharge teaching, it was important to pay attention to the presence of depression in post-TKA patients
and their level of recovery self-e�cacy.

There is a growing concern among researchers about the psychological symptoms of patients because
when the disease is combined with depression, the prognosis is generally poor. Due to the fear of the
unknowable and postoperative knee pain, TKA patients were prone to depression[35, 40]. Depression had
a negative impact on both health outcomes and postoperative satisfaction in patients with TKA[40, 41].
Studies showed that depression and pain often coexist and interact with each other, in�uenced by
molecular neurobiology[42] and that pain can further lead to functional limitations, creating a vicious
cycle. Besides, patients with depression were often reluctant to communicate with others, unable to
communicate effectively with doctors or nurses, resulting in a lack of disease knowledge and a low
willingness to be discharged from the hospital. As a major means of communication between healthcare
professionals and patients, discharge teaching was the best time to provide psychological interventions
to alleviate their depression. Normally, playing some soothing music in the ward was also an important
measure to relieve patients' depression[43, 44].

Self-e�cacy for rehabilitation could effectively reduce the time to �rst bed activity after surgery in TKA
patients, which was an important predictor of their postoperative ability to live and long-term
rehabilitation outcomes[45, 46]. The primary goal of postoperative rehabilitation for patients was to
improve quadriceps strength and increase joint range of motion, which could reduce the incidence of
postoperative complications and shorten the length of hospital stay[47], improving RHD. The results of
Wylde et al[48] showed that the outcome of postoperative rehabilitation of TKA patients was closely
related to self-e�cacy. Rehabilitation self-e�cacy as a modi�able variable could be improved by medical
staff through cognitive-behavioral interventions[49], parallel family education[50], and "teach-back"[51]
during discharge teaching.

Of course, this study also had some limitations. First, the subjects in this study were from Grade 3 A
hospitals, which had a higher level of caregiving, so the data values for the results were higher and
couldn’t be representative of the average hospital. Second, the use of one-on-one questions and answers
to obtain relevant information may have some reporting bias. Therefore, the extrapolation of the results
may be limited.

Conclusions
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Our study results suggested that the quality of discharge teaching can not only directly in�uence patients'
RHD, but also indirectly through depression and self-e�cacy for rehabilitation, with the indirect effects
being more signi�cant. In the background of ever-shortening hospital stays, for the purpose of improving
patients' self-reported RHD, medical staff should pay attention to patients' psychological status in
discharge teaching and add appropriate interventions to alleviate depression and enhance con�dence in
recovery, so as to achieve better preparation for discharge.
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TKA: total knee arthroplasty; RHD: readiness for hospital discharge
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Figure 1

The chain mediating role of depression and self-e�cacy for rehabilitation

Note: These numbers are standardized coe�cients. 0.225 is the coe�cient without mediating variables,
while 0.084 is the coe�cient with the addition of mediating variables. All regression models were
adjusted for age, sex, residential status, education level, number of joint replacements, and number of co-
morbidities. **=P 0.001 *=P 0.05


