
R E S E A R C H Open Access

© The Author(s) 2025. Open Access  This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you 
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the 
licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or 
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit ​h​t​t​p​​:​/​/​​c​r​e​a​​t​i​​
v​e​c​​o​m​m​​o​n​s​.​​o​r​​g​/​l​​i​c​e​​n​s​e​s​​/​b​​y​-​n​c​-​n​d​/​4​.​0​/.

Yang et al. BMC Nursing          (2025) 24:374 
https://doi.org/10.1186/s12912-025-02889-1

BMC Nursing

*Correspondence:
Qianqian Gao
gaoqq@sdsmu.edu.cn
Hongmei Li
hmqq@163.com
1School of Public Health, Shandong Second Medical University, Weifang, 
China
2Rehabilitation Center, Qilu Hospital of Shandong University, Jinan, China
3School of Management, Shandong Second Medical University,  
Weifang 261053, China
4Neurology, Qilu Hospital of Shandong University, Jinan 250012, China

Abstract
Background  According to the “National Nursing Development Plan (2021–2025)” issued by the National Health 
Commission of China, it was crucial to address the limited research available on rehabilitation nursing training. By 
2025, it was expected that at least 90% of urgently needed professional nurses, including rehabilitation nursing, would 
participate in training. Therefore, it was necessary to explore the effects of rehabilitation nursing training for clinical 
nurses and provide reference suggestions for rehabilitation nursing training.

Methods  The Kirkpatrick model was used as an evaluation tool to conduct a questionnaire survey of 79 clinical 
nurses who participated in the 5th term of rehabilitation nursing training in Shandong Province. Paired t tests, factor 
analysis, and qualitative interviews were used to analyze the participants’ responses, learning styles, behaviors, and 
results. Four levels were used to evaluate training effectiveness.

Results  The overall satisfaction rate of the trainees was high. There were significant differences in theoretical scores, 
operational examination scores and related nursing abilities before and after training; these scores before training 
were significantly lower than scores after training (P < 0.05). Four themes were extracted from the semi structured 
interviews: improving relevant capabilities, optimizing training, improving safety management awareness and crisis 
awareness, and expanding career development space.

Conclusions  Rehabilitation nursing training significantly improved the rehabilitation skills and knowledge of clinical 
nurses. Therefore, it was recommended that the methods and programs used in this study be adopted for the 
rehabilitation nursing training of clinical nurses in all specialty areas of nursing to improve their nursing skills.
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Background
Rehabilitation nursing was an important part of the med-
ical process [1, 2]. It was a comprehensive and complex 
form of nursing [3] that involved assessing patients, for-
mulating personalized rehabilitation plans, and provid-
ing treatment and support. It was designed to promote 
recovery and/or adapt to their new norm following ill-
nesses or injuries. To achieve this goal, clinical nurses 
had to receive rehabilitation nursing training to improve 
their capabilities.

However, the comprehensiveness and complexity of 
rehabilitation nursing [3] had led to uncertainty regarding 
the effectiveness of training. This uncertainty stemmed 
not only from the differentiated needs of individual 
patients but was also influenced by the professional 
skills and experience of caregivers. In order to improve 
the effectiveness of training, individualized training pro-
grams had to be developed and optimized through con-
tinuous evaluation and feedback mechanisms. Therefore, 
evaluating the effects of nursing training was crucial for 
improving the utilization of medical resources and medi-
ating the medical-patient relationship [4]. According to 
the “National Nursing Development Plan (2021–2025)” 
[5] issued by China’s National Health Commission, it was 
expected that by 2025, the proportion of urgently needed 
professional nurses, such as rehabilitation nurses, partici-
pating in training would be no less than 90%, which made 
research evaluating the effectiveness of nursing training 
a priority.

Currently, research on nursing training evaluation had 
focused mainly on Narrative nursing (Narrative nursing 
belonged to a kind of narrative medicine, which required 
nurses to respect patients’ life experiences and patiently 
listen to the stories behind their illnesses during the nurs-
ing process, and the core of which was nurses’ empathic 
ability [6–8]. Nurses’ empathic ability was an important 
guarantee for realizing quality care, and some studies 
had shown that the implementation of narrative nurs-
ing training among nurses could effectively improve the 
level of nurses’ empathy [9].), operating room nursing, 
emergency care, and other fields; less research had been 
conducted on rehabilitation nursing training [10, 11]. 
Traditional evaluation methods mainly relied on theoret-
ical examinations and operational skill assessments and 
lacked ways to connect with clinical practice [12]. These 
factors might have been one-sided and affected patient 
care and safety. To solve this problem, researchers had 
proposed various training evaluation methods, such as 
the CIPP (Context evaluation, Input evaluation, Process 
evaluation, Product evaluation, CIPP), CIRO (Context 
evaluation, Input evaluation, Reaction evaluation, Output 
evaluation), and Kirkpatrick models [13]. The Kirkpatrick 
model was a comprehensive and scientific tool widely 
used for evaluating training effects in this field [14, 15]. 

For example, Kyle E. Chang used the Kirkpatrick model 
to evaluate the effectiveness of a comprehensive medical 
Spanish course in a Spanish medical project study [16]. 
Lavilla-Gracia et al. organized nursing students to par-
ticipate in elective nursing courses at Spanish universities 
and used the Kirkpatrick model to classify and evaluate 
the data after the course was completed, demonstrating 
the effectiveness of conducting motivational interviewing 
courses on alcohol abuse [17].

The Kirkpatrick model was a comprehensive evaluation 
method developed in the 1950s by Donald L. Kirkpatrick, 
a professor at the Wisconsin University in the United 
States [18]. The model had been widely used to evalu-
ate the effectiveness of training programs over the past 
60 years, and its reliability had been verified. As one of 
the earliest evaluation models proposed and widely used, 
the Kirkpatrick model was well known for its systematic, 
comprehensive, and scientific characteristics. This model 
emphasized the distinction between learning and behav-
ior. It focused on the transfer of learning into application 
[19]. The Kirkpatrick model simplified traditional com-
plex assessment methods, demonstrated the interaction 
between skills and knowledge, and addressed the lack of 
long-term effect evaluations in previous research meth-
ods. Therefore, the Kirkpatrick model was suitable for 
evaluating hybrid training programmes. Furthermore, to 
fully utilize the four levels of the Kirkpatrick model, each 
level could be flexibly combined with other methods to 
achieve precise research assessments [20]. For example, 
Rasouil et al. used the three levels of response, learning, 
and behavior of the Kirkpatrick model combined with 
quantitative analysis methods to evaluate the effective-
ness of virtual nursing critical care training courses [19], 
which confirmed that virtual training was an effective 
educational method. Based on the two levels of response 
and learning in Kirkpatrick’s model, Fury Maulina com-
bined the phenomenological method to evaluate the 
impact of the workshop on participants’ knowledge and 
skills [21]. The results indicated that the workshop had 
a positive impact. Hence, the Kirkpatrick model was 
important and effective for evaluating the effectiveness of 
medical training. By utilizing this model, medical train-
ing and curricula could be more comprehensively evalu-
ated and improved, enhancing the work capabilities of 
professionals and providing better medical services.

To ensure that the trainees received high-quality train-
ing and achieved ideal rehabilitation nursing training 
effects, we formulated a detailed and comprehensive 
training plan before the training began and carefully 
planned the training process. This study used the Kirk-
patrick model as the evaluation method and theoretical 
basis for measuring the indicators of trainees before and 
after the training process. The purpose of this research 
was to prove the effectiveness of rehabilitation nursing 
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training, evaluate the necessity of carrying out such train-
ing, and provide reference suggestions for future rehabili-
tation nursing training.

Methods
Design
This study, a cross-sectional study, was conducted on 
the participants of the 5th term of rehabilitation nurs-
ing training and their grades in training. When this 
cross-sectional study was approved by the Medical Eth-
ics Committee of Shandong Second Medical University 
(reference number 2024YX-005), clinical nurses were 
invited to participate in the training. The sample included 
clinical nurses from medical institutions in various cities 
and counties in Shandong Province. After providing writ-
ten informed consent, participants began receiving four 
months of rehabilitation nursing training.

Study sample selection
This study investigated clinical nurses in medical insti-
tutions in the cities and counties of Shandong Province. 
This training was conducted through open recruitment 
and voluntary enrollment. Considering that the number 
of trainees would affect the effectiveness of the training, 
this study had limited the number of trainees to 80 and 
below. At the start of the recruitment process, persons 
responsible for recruitment set the recruiting criteria. 
The recruiting criteria were as follows: (1) The need to 
hold nurse qualifications and nurse practitioner certifi-
cates and engage in nursing work; (2) Have some knowl-
edge and skills in rehabilitation nursing, but have not 
received a certificate of training in rehabilitation nursing; 
(3) Ability to present clear solutions in the working pro-
cess, take ownership of tasks and remain efficient, excel-
lent oral and written communication skills. Besides that, 
persons responsible for recruitment also explained the 
recruitment criteria, and if recruiter had one of recruit-
ing criteria, could participate in the enrollment. Nurses 
who did not want to participate or did not meet the cri-
teria were excluded from the study. The exclusion cri-
teria included failure of enrollment materials or failure 
to complete training or failure of training test scores. 
Finally, 79 nurses were included as research participants, 
for a sample size of 79. The response rate was 98.75%.

Implementation of the study
Developed a training plan
The training program in Table  1 strictly followed the 
requirements of the “Training Outline for Nurses in the 
Specialty Nursing Field” [22] of the Ministry of Health 
of China and was formulated based on the actual situa-
tion of the rehabilitation nursing profession in Shandong 
Province.

Established a training team
The training was divided into two parts: theoretical and 
clinical practical training. The theoretical training team 
included teachers from the rehabilitation nursing field, 
such as Qilu Hospital of Shandong University, and reha-
bilitation nursing experts from other medical institu-
tions. The clinical practice training team included clinical 
teachers from each internship base, for example, Jining 
First People’s Hospital, The Affiliated Hospital of Binzhou 
Medical University, The Affiliated Hospital of Qingdao 
University, The Second Affiliated Hospital of Shandong 
University of Traditional Chinese Medicine, Dezhou 
People’s Hospital, The Second Hospital of Shandong 
University and The Affiliated Hospital of Jining Medical 
University. These institutions trained students in multiple 
aspects, angles, and levels to ensure the achievement of 
internship teaching goals of training clinically applied 
rehabilitation specialist nurses with solid theoretical 
knowledge of rehabilitation specialties and proficiency 
in specialized nursing skills and conducted assessments 
based on students’ mastery.

Implemented the training plan
This training was conducted in the form of face-to-face 
teaching and clinical practice, and the students were 
intensively trained. Theoretical training adopted the 
form of face-to-face teaching. Students must participate 
in communication, learning, and answering questions 
in class. Materials and courseware were shared online 
by uploading them to the WeChat group chat. Clinical 
practice training was divided into two phases: the first 
phase was internship in clinical teaching bases, mainly 
focusing on learning from basic theory, condition obser-
vation, clinical operation, and other dimensions. After 
the internship ended, trainees reported to the nursing 
department of each internship base. The second phase 
involved writing rehabilitation nursing-related academic 
papers, with the type of paper being a review. The con-
tent should have covered the development of the cur-
rent situation of rehabilitation nursing, as well as the 
obstacles encountered in the development and the main 
measures to cope with them. Each trainee was requested 
to submit one paper. Students must abide by the training 
requirements and maintain a positive learning attitude 
during the training process. In the clinical practice train-
ing stage, each internship base trained students in basic 
theory, disease observation, and clinical operational skills 
from multiple perspectives and levels through direct 
teaching, practical operations, and internships. After 
the first stage, there was a rehabilitation nursing techni-
cal operation assessment, and students had to submit an 
academic paper before the final week. Teachers at each 
base rated the trainees’ internship performance, and the 
Nursing Department submitted the trainees’ clinical 
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internship evaluation form to the Shandong Provincial 
Association of Rehabilitation Medicine. After the train-
ing, a graduation ceremony was held, and training certifi-
cates were issued.

Training effect evaluation methods
Reactivity level evaluation
Reactive-level evaluation referred to the degree to which 
trainees responded to various elements of training [23]. 
A satisfaction questionnaire was designed to evaluate 
student satisfaction with the training. The questionnaire 
used in this study was developed and designed for this 
study by the researcher after referring to the relevant lit-
erature and consisted of two parts (see supplementary 
file). The first part covered five aspects—teaching meth-
ods, training format, training effect, time arrangement, 
and overall satisfaction—using the Likert 5-point scoring 
method [24]. The content reliability of the questionnaire 

was high (Cronbach’s α = 0.972). The second part was an 
open-ended question designed to collect the trainees’ 
suggestions for this training and further understand their 
level of satisfaction.

Learning level evaluation
Learning-level evaluation involved trainees’ knowledge, 
attitudes, and skills. Measurement scores could be used 
to evaluate student learning before and after training. It 
was important to note that knowledge and attitudes were 
measured differently from skills; however, the measure-
ment methods used before and after training should be 
consistent [23]. Learning level evaluation scores could be 
used to evaluate students’ mastery of the training content 
and also to some extent could reflect the effectiveness 
of the participants’ training. Qilu Hospital of Shandong 
University organized teaching experts to prepare ques-
tions, establish an examination question bank, and 

Table 1  Training content of rehabilitation nurses
Training Course
Name

Objectives and Requirements of Training Courses (partial) Train-
ing 
hours

Introduction to reha-
bilitation and nursing 
management

Familiar with the basic concepts and rehabilitation process, clinical manifestations, basic, drugs, rehabilitation treat-
ment measures, and rehabilitation nursing points of common diseases in the rehabilitation department.

20

Neurological 
rehabilitation

Mastery of basic nervous system anatomy and physiology, self-care ability training, swallowing disorders, psycho-
logical training as it related to rehabilitation, tracheotomy care, indwelling catheterization care, and pressure sore 
prevention and care.

26

Orthopaedic 
rehabilitation

Familiar with the main dysfunction and clinical manifestations of fractures and hand and foot injuries, mastered the 
principles and goals of rehabilitation nursing, nursing measures, and self-exercise methods for patients, and so on.

22

Intensive
rehabilitation

Mastered the indications, complications and nursing precautions of enteral and parenteral nutrition; understood the 
assessment of the state of consciousness, the key points and methods of pupil observation, the grading method of 
muscle strength, the method and precautions of intracranial pressure monitoring, and so on.

12

Cardiac
rehabilitation

Mastered the clinical manifestations of chronic heart failure, main dysfunction, treatment, rehabilitation nursing 
principles and goals, nursing measures and guidance (including daily life guidance, exercise guidance), and so on.

12

Respiratory 
rehabilitation

Understood the concept, clinical manifestations, main dysfunction, treatment, rehabilitation nursing principles and 
goals, nursing measures and guidance of pulmonary embolism.

10

Digestive and endo-
crine rehabilitation

Familiar with the etiology and clinical manifestations of inflammatory bowel disease, pancreatitis, gastrointestinal 
bleeding, gastroesophageal reflux, liver cirrhosis, and diabetic foot, mastered its treatment principles and rehabilita-
tion nursing points, and so on.

18

Paediatric reha-
bilitation, pelvic floor 
rehabilitation

Mastered the treatment principles and key points of rehabilitation nursing for children with cerebral palsy; familiar-
ise yourself with the etiology and clinical manifestations of pelvic floor injury, mastered its treatment principles and 
key points of rehabilitation nursing, and so on.

6

Wound manage-
ment and burns 
rehabilitation

Familiar with the treatment principles of burn scars, mastered the key points of functional rehabilitation nursing; was 
familiar with the responsibilities of professional nurses in burn rehabilitation nursing; mastered pressure sore stages 
and moist healing theory, and so on.

4

Pain management 
and psychological 
rehabilitation

Familiar with the relationship between pain and disease of rehabilitation patients; mastered the psychological 
assessment methods of rehabilitation department; mastered the correct psychological nursing methods and com-
munication skills for rehabilitation patients.

4

Traditional Chinese 
medicine rehabilitation

Understood the application of appropriate techniques of traditional Chinese medicine in the rehabilitation de-
partment; was familiar with the concept of neck, shoulder, waist, and leg pain and the rehabilitation methods of 
traditional Chinese medicine.

8

Nursing
research

Understood the important position of nursing research in the development of nursing disciplines; mastered the 
types and methods of scientific research design, determined research objects, selected or compiled research tools, 
and designed appropriate data collection and analysis programs.

4

Other Theory review, theory test, operation demonstration 12
Total 158
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determine the content of examination papers based on 
the training content, purpose, and expert opinions. The 
same examination question bank was used before and 
after training to build examination paper, for a total score 
of 100 points. The operational assessment standards were 
led by Qilu Hospital of Shandong University. Teachers 
who participated in specialist nurse teaching qualifica-
tion training had unified operational standards and were 
assessed according to these standards, with a total score 
of 100 points. The percentage system was used for the 
full score of both parts, so a participant was considered 
to have mastered this training when the weighted total 
score for both components was ≥ 60. Both the theoretical 
and operational assessments were proctored by full-time 
teachers. The rehabilitation practice ability assessment 
was conducted clinically by teachers at each practice base 
through direct observation to evaluate the nurses’ reha-
bilitation practice ability after taking up their posts.

Behavioral level evaluation
Behavioral-level evaluation involved changes in the train-
ee’s behavior. Measurements could be made before and 
after training or at some time after training (usually three 
months) through model interviews or written surveys 
[23]. The fourth part of the questionnaire that was devel-
oped by Shandong Association of Rehabilitation Medi-
cine, Shandong Nursing Association and Qilu Hospital 
of Shandong University used in this study was based on 
the core competencies of nurses and included 69 indica-
tors, such as “I have a good mastery of basic theoretical 
knowledge related to rehabilitation” and so on to evalu-
ate the extent to which trainees applied the training con-
tent in practice. (Due to the number of indicators on the 
questionnaire, we used factor analysis to create 3 dimen-
sions that changed the behavioral evaluation tool and 
the following findings about the behavioral level would 
be based on these 3 dimensions). A reliability test was 
also conducted among the nurses, and the results were 
good (Cronbach’s α = 0.990). The questionnaire adopted a 
5-point Likert scale ranging from 1 (completely disagree) 
to 5 (completely agree). The higher the total score is, the 
stronger the corresponding ability. The Star Question-
naire was used to fill in and collect questionnaires online 
before and after the training.

Results-level evaluation
The resulting level of evaluation involved changes in 
performance. Assessments were conducted before and 
after training using the same measures, and the results 
were assessed using subject-specific outcome measures. 
It should be noted that the posttest could not be admin-
istered immediately after training. A certain period of 
time (usually 6 months or half a year) must be set aside 
to show the results [23]. Semistructured interviews [25] 

were used to conduct in-depth interviews with trainees 
to understand the changes in their work skills and other 
related abilities after training. With the consent of the 
interviewees, face-to-face interviews were conducted 
with the interviewees using the interview outline devel-
oped for this study (see supplementary file), and the 
entire interview process was recorded and transcribed to 
create the research data. Stratified sampling was used to 
select six rehabilitation nurses, three head nurses from 
the 79 research subjects. The interview outline for ordi-
nary students, teachers, and head nurses included the fol-
lowing content: opinions on whether training was needed 
for rehabilitation nursing work; whether training would 
help them become competent in rehabilitation nurs-
ing work; rehabilitation theoretical knowledge; practical 
skills; whether scientific research, teaching ability, and 
comprehensive ability had changed; and suggestions for 
follow-up training. After the interviews were completed, 
we refined the interview results based on the recordings 
made during the interviews to improve the completeness 
and accuracy of the interview results. Finally, themes 
were extracted by analyzing the interview data.

Statistical methods
Our data came from the questionnaire and we planned 
to process the data using SPSS 22 software. Statisti-
cal descriptive methods were used to describe the par-
ticipants’ baseline information and the results of the 
response level, and paired t-tests to analyze the results 
of the learning level. When analyzing the results of the 
behavioral level, due to the excessive number of indi-
cators, factor analysis was used to dimensionalize the 
indicators, and finally divided the indicators into three 
dimensions, and then the paired t-test was used to ana-
lyze the results of the three dimensions. When analyz-
ing the result level, group discussion method was used.
Members of the subject group conducted interviews with 
interviewees simultaneously in a one-to-one format. At 
the end of the interviews, organized by the tutor, the sub-
ject group members expressed their views on the results 
of the interviews, and four themes were finally extracted 
from the interview results after thorough discussion. 
Besides, reliability analysis was used [26]. The test level 
was α = 0.05.

Results
Baseline information of the research sample (see 
supplementary file 1)
The research subjects were from 14 departments, includ-
ing the Departments of Rehabilitation, Orthopedics, 
Internal Medicine, Physiotherapy, Neurological Rehabili-
tation, and Traditional Chinese Medicine. Among them, 
76 were women and 3 were men; 40 were on contract, 
29 were in the corporate establishment, and 10 were 
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personnel agents. The working experience of the par-
ticipants ranged from 10 to 31 years, with an average of 
12.8 years, their age ranged from 24 to 48 years, with an 
average of 35.3 years, 5 people were unmarried, and 74 
people were married; 2 people had a college degree, 77 
had a bachelor’s degree or above; and a total of 30 people 
have junior titles, 42 people have intermediate titles, 7 
people have senior titles. There were 40 general nurses, 
19 head nurses, and 20 teaching teachers; the hospital 
levels of the research subjects included 1 first-level hospi-
tal, 26 s-level hospitals, and 52 third-level hospitals. The 
types of hospitals where the research participants were 
located included 64 general hospitals, 2 traditional Chi-
nese medicine hospitals, 3 integrated traditional Chinese 
and Western medicine hospitals, 7 rehabilitation hospi-
tals, and 3 other hospitals.

Reaction level evaluation results
The results of the descriptive analysis of training satisfac-
tion in Table 2 showed that 1 person (1.52%) rated it on 
average, 14 (17.74%) rated it as satisfied, and 64 (80.76%) 
as very satisfied. Based on these results, the proportion of 
very satisfied respondents was greater. Notably, none of 
the participants was very dissatisfied or dissatisfied.

Learning level evaluation results
The results of the two-sided paired t test in Table 3 based 
on the students’ theoretical and operational assessment 

scores before and after the training showed a significant 
difference (P < 0.001), indicating that the training of reha-
bilitation nursing specialist nurses achieved significant 
results.

Behavioral level evaluation results
We used factor analysis to downscaled 69 indicators, 
including “I can be proficient in basic theoretical knowl-
edge related to rehabilitation”, to extracted three common 
factors: clinical practice, scientific research and teaching, 
and out-of-hospital service abilities. A paired t test was 
conducted on the scores of these three common factors 
before and after the training. The results in Table  4 as 
showed a significant difference in scores (P < 0.001), indi-
cating that training could improve nurses’ professional 
abilities.

Results level evaluation results
Before starting the discussion on the interview data, the 
subject group restricted the themes to be extracted to 
nurses, competencies, and training based on the purpose 
of the study. Through analysis of the interview data, this 
study identified the following themes: (1) The relevant 
abilities improved, including clinical rehabilitation opera-
tions and interpersonal communication skills; (2) There 
was still room for further training optimization, such 
as less ward management training content and clinical 
training. There were fewer learning opportunities and a 
single teaching mode; (3) safety management awareness 
and crisis awareness improved; and (4) Training broad-
ened the career development space for clinical nurses.

Discussion
The Kirkpatrick model was gradually being used in the 
field of nursing training
Researchers had been studying how to establish scien-
tific, objective, systematic, and comprehensive training 
evaluation methods. As a new method, the Kirkpatrick 
model had been widely used for training evaluation [27] 
to construct a training evaluation index system. For 
example, Li et al. applied the Kirkpatrick model in a 
nurse training program in an emergency surgery depart-
ment based on clinical demand during the COVID-19 
pandemic (coronavirus disease 2019) [28]. Heydari et al. 
used Kirkpatrick’s model to measure the effect of a new 
teaching and learning methods workshop for health care 
staff [29]. The interview method was used to construct 

Table 2  Rehabilitation nurses’ satisfaction evaluation of training 
programs (n = 79) people (%)
Training program Generally Satisfy Very satisfied
Teaching method 1(1.3) 13(16.5) 65(82.3)
Training form 2(2.5) 13(16.5) 64(81.0)
Training results 2(2.5) 15(19.0) 62(78.5)
Schedule 1(1.3) 14(17.7) 64(81.0)
Overall training satisfaction 0(0) 15(19.0) 64(81.0)

Table 3  Comparison of theoretical and operational assessment 
scores of rehabilitation specialist nurses before and after training 
(points, x̅(s))
Time Number of 

people
Theoretical 
grades

Operating 
grades

Before training 79 64.38(9.39) 75.87(6.23)
After training 79 69.54(10.76) 92.43(7.81)
t -16.293 -26.754
P < 0.001 < 0.001

Table 4  Scores of corresponding ability evaluation of rehabilitation nurses before and after training (points, x̅(s))
Time Number of people Clinical practice ability Research and Teaching Ability Out-of-hospital service capabilities
Before training 79 105.28(3.17) 47.54(1.83) 33.72(2.78)
After training 79 133.24(11.40) 59.06(7.31) 41.46(4.83)
t -21.648 -13.799 -11.899
P < 0.001 < 0.001 < 0.001
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an evaluation index system for the standardized training 
of new nurses. These indicator systems could be used to 
evaluate the effectiveness of nurse training. In addition, 
training effects were evaluated. For example, Rasouli et 
al. used the Kirkpatrick model to evaluate the training 
effects of supporting nurses in intensive care wards [19]. 
Ando et al. used the Kirkpatrick model to guide the eval-
uation of airway management training [30]. In summary, 
this research showed that the Kirkpatrick model had 
been well applied in the field of nursing training, could 
provide effective evaluation for training, and could pro-
mote progress in the nursing industry.

Training could improve the rehabilitation nursing 
capabilities of clinical nurses
Although the response-level evaluation results could 
not be used as the main evaluation indicator for train-
ing, this could provide reference suggestions for improv-
ing training. As shown in Tables 2 and 79 trainees were 
satisfied with the program. Learning-level evaluations 
mainly assessed the effectiveness and quality of train-
ing from two perspectives: knowledge and skill mastery 
[31]. There was a significant difference in the students’ 
theoretical and operational performance before and after 
training. The scores after the training were higher than 
those before the training, indicating that the training was 
effective. The behavioral evaluation results showed that 
after the training, the students’ clinical practice, scien-
tific research and teaching, and out-of-hospital service 
abilities significantly improved (P < 0.05), indicating that 
the training of rehabilitation nurses could effectively 
improve related abilities [32]. The evaluation results of 
the outcome layer were consistent with the above levels. 
The interview results showed that standardized reha-
bilitation nursing specialist nurse training could expose 
nursing staff to richer, more professional, and more tar-
geted knowledge; improve the nursing staff’s rehabilita-
tion nursing technical operation level; and thus provide 
patients with better services.

Suggestions for optimizing rehabilitation nursing training 
for clinical nurses
In the current environment of high-quality and rapid 
development of hospitals, it was urgent and necessary 
to strengthen the rehabilitation nursing ability train-
ing of nurses for the rapid recovery of patients, reduce 
the cost of rehabilitation, and improve the rehabilitation 
concepts, professional levels, and professional quality of 
nursing staff [33]. This study used the Kirkpatrick model 
to conduct an empirical analysis of the effectiveness of 
rehabilitation nursing training for clinical nurses. The 
results showed that the training program was scientific, 
effective, and highly practical. Moreover, the Kirkpatrick 
model revealed weak links during training and provided 

a reliable basis for subsequent improvements in training 
projects. Based on this, the following suggestions were 
proposed for future rehabilitation nursing training: (1) 
Improving the training effect evaluation index system; (2) 
Strengthening training implementation management and 
conducting post training follow-up evaluation manage-
ment; (3) Using flexible teaching methods and combining 
online and offline teaching and (4) Paying attention to a 
combination of theory and practice.

Limitations
The small sample size limited the generalizability of the 
results. Further research could improve the reliability 
and validity of this study by increasing the sample size. In 
addition, our trainees varied widely in terms of job title, 
age and work experience, and our study lacked subgroup 
analysis. In the future, we might have consider refining 
the analysis according to trainees’ characteristics, which 
would have made the results of the study more relevant.

Conclusions
This study demonstrated that rehabilitation nursing 
training for clinical nurses could effectively improve their 
skill levels. In particular, there was a level of competence 
in specialized rehabilitation care. Therefore, it was rec-
ommended that the methods and protocols used in this 
study be referred to for the rehabilitation nursing training 
of clinical nurses to improve their nursing skills.
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