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Abstract
Background The incidence of femoral neck fractures in older adults is increasing each year. Active and reasonable 
postoperative rehabilitation exercises can restore the activity of geriatric patients with femoral neck fractures to a 
great extent, while also avoiding bedridden complications and re-fractures. This study explores the perspectives, 
experiences, and recommendations of medical staff regarding the implementation status, existing problems, 
promoting factors, and hindering factors of post-surgical rehabilitation exercises for geriatric patients with femoral 
neck fractures. The ultimate goal is to further optimize rehabilitation exercise programs and to expedite this process 
for patients. 

Methods A qualitative, descriptive phenomenological study was conducted. A total of 21 clinical medical staff were 
selected using the purposive sampling method for semi-structured interviews. A content analysis method was used 
to collate and analyze the collected interview data.

Results A total of 2 themes and 6 sub-themes were defined. The themes consisted of multiple obstacles occurring 
during the implementation of rehabilitation exercises and the scientific cognition of medical staff on these exercises. 
Respondents found that patient initiative during rehabilitation exercises was insufficient, that the comprehensiveness 
and continuity of exercises could not be guaranteed, and that unification between textbook theory and clinical 
practice was incomplete. Moreover, respondents believed that their professional quality should be excellent, 
but that staffing and organizational management required optimization, and that support was required for the 
implementation of rehabilitation exercises.

Conclusion This study investigated the opinions and experiences of medical staff during postoperative rehabilitation 
exercises in geriatric patients with femoral neck fractures. Collaborative efforts should fully engage hospitals, 
communities, and families, enhance the alignment of health education with patient needs, advance the scientific 
development of an integrated medical model by refining the curriculum and teaching system, and significantly 
elevate the level of medical science and technology. This study will serve as a valuable reference for the establishment 
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Hip fractures (HFs) are a global health problem character-
ized by high morbidity, high disability, and high mortality, 
and are a heavy burden to healthcare systems worldwide 
[1]. By 2050, the number of HF cases is expected to rise 
to 6.26 million, of which approximately half are likely to 
occur in Asia, particularly in China [2, 3]. The proportion 
of Chinese patients in this population is 23.79%, and it is 
expected that nearly 7% of older adults aged between 75 
and 84 will have HFs in the next 10 years, as the incidence 
rate increases exponentially with age [4–6]. HFs refer to 
a fracture that occurs within 5 cm from the femoral head 
to the distal end. It is one of the most common fractures 
in older adults, especially in women, and includes femo-
ral neck fractures, intertrochanteric fractures, and sub-
trochanteric fractures, with the latter being less common 
[7–9].

Femoral neck fractures (FNFs) are a major type of HF, 
and consist of a flat cone fracture that connects the femo-
ral head and shaft [10]. FNFs are often predominant in 
patients over the age of 50, particularly in those between 
60 and 70 [11]. The incidence of FNFs in patients over 55 
years old is considered to be the best predictor of osteo-
porosis or osteoporotic fractures. In addition, the inci-
dence of FNFs in older adults is increasing yearly due to 
osteoporosis, obesity, diabetes, and degenerative muscle 
tension [12].

If conservative treatment is performed after FNFs, 
long-term bed rest and continuous traction are required, 
which often leads to a series of serious complications 
such as pressure injury, hypostatic pneumonia, deep 
venous thrombosis of lower limbs, and ischemic necro-
sis, threatening the patient lives. The treatment of FNFs 
includes internal fixation, hemiarthroplasty, or total hip 
arthroplasty. Studies have shown that surgical interven-
tions are the main measure to prevent and treat compli-
cations in geriatric patients with FNFs [13].

To date, there is no consensus on the frequency and 
timing of physical therapy to maximize functional recov-
ery after surgery for FNFs [14]. However, it is undeni-
able that active and reasonable rehabilitation exercises 
can restore patient activity to a great extent, and avoid 
bedridden complications and re-fractures. In the Inter-
national Rehabilitation Research Progress and Clini-
cal Guidelines for Patients with Hip Fracture, it is 
highlighted that in the absence of contraindications, 
progressive, personalized, and periodic functional reha-
bilitation training within 24 h after surgery can promote 
the recovery of motor function and improve the quality 

of life in geriatric patients with FNFs [15, 16]. The mor-
tality risk of patients receiving hospital-based rehabilita-
tion treatment decreased by 60% and 40% at 3 months 
and 1 year after discharge, respectively, when compared 
to those who did not [17]. There is growing evidence 
that exercise rehabilitation interventions have a posi-
tive impact on functional abilities beyond the subacute 
phase and later stages of care, indicating that structured 
exercise can improve overall activity after FNFs [18, 19]. 
Moreover, long-term bed rest, fractures, surgical trauma 
stress, sedative and analgesic treatments will increase the 
mortality of geriatric patients with FNFs.

At present, FNFs in older adults is still a serious chal-
lenge for medical staff and society, and a type of injury 
that cannot eliminate the psychological burden of 
patients and their families. Studies have shown that from 
the age of 50 to 55, the major organ functions begin to 
gradually decline [20]. After the age of 70, the probability 
of postoperative complications is significantly increased. 
In addition, the cognitive level of some geriatric patients 
may be low, which greatly affects the treatment and reha-
bilitation compliance of geriatric patients with FNFs, and 
decreases their postoperative quality of life. In addition, 
doctors, rehabilitation therapists, and nurses play an 
indispensable role in the management of these postop-
erative rehabilitation exercises.

Most studies to date have only evaluated the results 
of patients’ rehabilitation exercises, and disregarded the 
opinions and experiences of medical staff during this 
process. Therefore, the purpose of this study is to con-
duct semi-structured interviews with medical staff to 
investigate their views, experiences, and suggestions on 
the implementation status, existing concerns, promo-
tion, and hindrance factors of postoperative rehabilita-
tion exercises in geriatric patients with FNFs. This will 
comprehensively explain patient experiences, feelings, 
and influencing factors during rehabilitation exercises. 
In order to further understand the necessity and effec-
tiveness of rehabilitation exercises, this study provides 
valuable data support for medical staff to continuously 
optimize rehabilitation programs, accelerate the rehabili-
tation process, improve the participation and compliance 
of patients, and improve the quality of life of patients.

Material and methods
This study was conducted in a tertiary hospital in Zheji-
ang from December 2023 to January 2024. The hospital 
follows the orthopedic rehabilitation standard proposed 

of future professional, and personalized rehabilitation programs tailored for geriatric patients with femoral neck 
fractures.
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by the Chinese Orthopedic Rehabilitation Expert Com-
mittee [21]. This involves using rehabilitation medical 
methods such as physical therapy, occupational therapy, 
prosthetics, orthotics, and other auxiliary devices to 
improve or compensate for patients’ impaired body func-
tions. These are based on orthopedic clinical diagnoses, 
treatments, and functional assessments. Inclusion cri-
teria for this study included: no obvious fever, nausea 
or vomiting; well-controlled pain; stable vital signs; sat-
isfactory position of the prosthesis confirmed by post-
surgery X-ray reexamination with no complications 
such as fracture or dislocation; ability to walk normally 
or with crutches; mastery of functional exercise method 
conditions by either the patient or the home caregiver. 
In addition, the hierarchical diagnosis and treatment 
guidelines for femoral neck fractures in China provide 
detailed referral criteria for orthopedic patients [22]. 
These criteria were formulated based on the context of 
China’s medical system and policies. Among them, the 
transfer criteria from urban tertiary hospitals or urban 
secondary/county-level hospitals to hospitals at the 
same level or lower for rehabilitation included: patients 
who still exhibited significant dysfunction after receiv-
ing early rehabilitation treatment (i.e., early bedside 
rehabilitation treatment in the hospital where the opera-
tion is performed) or not, and required continued hos-
pitalization for rehabilitation. The transfer criteria from 
orthopedic departments of urban tertiary hospitals or 
urban secondary/county-level hospitals to community-
based or home-based rehabilitation were as follows: 
patients’ postoperative condition was stable, with mild 

dysfunction in the operated joint, minimal or no pain, 
adequate joint motion and muscle strength to meet daily 
living needs without requiring hospitalization for further 
rehabilitation.

Research method
A purposive sampling method was used to select 21 med-
ical staff members from the hospital, including 6 ortho-
pedists, 5 rehabilitation therapists, and 10 nurses. The 
inclusion criteria of respondents were: (1) voluntary par-
ticipation in the interview and signed informed consent; 
(2) good language expression abilities; (3) 5 years or more 
of specialist work experience in the treatment or care of 
geriatric patients with FNFs; (4) professional title is inter-
mediate or above. Exclusion criteria were: (1) off- duty 
during the study period, including sick leave, maternity 
leave, study abroad, business trips, rural services, and 
so on; (2) non-hospital in-service medical staff, includ-
ing interns, standardized trainees, other trainees, and 
so on. Two individuals were interviewed after the data 
were repeated, and no new topics were presented during 
the data analysis as the sample saturation standard. The 
basic principle follows the qualitative research literature 
mentioned above [23]. All medical staff agreed to the 
interview, and no individual withdrew midway. The basic 
information of respondents is shown in Table 1.

Interview outline
Based on previous studies [24, 25], and after expert con-
sultation, the following interview outline was developed: 
(1) According to your clinical work experience, how do 
you think geriatric patients with FNFs cope with post-
operative rehabilitation exercises? (2) How do you guide 
patients to perform daily rehabilitation exercises during 
work? (3) What problems do you think exist for current 
medical staff when guiding patients to perform reha-
bilitation exercises? How were they solved? (4) What 
factors do you think will affect patient compliance with 
rehabilitation exercises? (5) What factors do you think 
affect communication and cooperation among multi-
disciplinary team members? (6)What are your opinions 
and suggestions on rehabilitation exercises for geriatric 
patients with FNFs?

Data collection methods
The interview location was selected by interviewees to 
ensure a relatively quiet environment without interrup-
tions. Before the formal interview, the researcher intro-
duced the purpose, content, and significance of the study 
to respondents, and committed to strictly abide by the 
principle of confidentiality. The 21 respondents were 
anonymized as A-U based on the interview order. After 
obtaining signed informed consent of each respondent 
the interviews were recorded, and the interview site was 

Table 1 Demographic characteristics of respondents (n = 21)
Variable Frequency %
Gender
Female 13 61.90
Male 8 38.10
Age (years; mean and range) 38.10(28–54)
Clinical working years
(years; mean and range)

11.38(5–26)

Departments
Orthopedics department 13 61.90
Rehabilitation department 8 38.10
Standard of culture
Doctor 5 23.81
Master 6 28.57
Bachelor 9 42.86
Junior college 1 4.76
Professional title
Chief physician 4 19.05
Attending doctor 2 9.52
Rehabilitation therapist 5 23.81
Supervisor nurse 4 19.05
Senior nurse 6 28.57
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noted. During the interview, respondents were encour-
aged to fully express their opinions and ideas, using lis-
tening, confirmation, questioning, and other interview 
skills, and non-verbal information was also captured. 
Each round of face-to-face interviews lasted for 30 to 
50  min until no new topics appeared in all respondent 
materials.

Data analysis methods
A descriptive phenomenological research method was 
used, and data collection and analysis were carried out 
simultaneously. The recording was transcribed within 
24  h of the interview. The qualitative analysis software 
QSR NVivo 12 was used to encode, identify, and sum-
marize non-numerical data (interviews, audio, etc.) [26].
The content analysis method was used to analyze, col-
late, and summarize data [27]. Two researchers repeat-
edly read the interview data, and used the same method 
to analyze the interview content individually after they 
were entirely familiar with it. Analysis included extract-
ing meaningful statements that were closely related to 
the purpose of this study, encoding and classifying recur-
ring descriptions, phenomena, and problems to form a 
theme, analyzing the characteristics of the topic and the 
relationship between topics, classifying the topic group, 
performing a loop analysis and classification, and finally 
returning the information to the interviewee to verify the 
identified themes and sub-themes. The demographic data 
of respondents were analyzed using descriptive statistical 
methods.

Quality control methods
The interviewers received systematic training in qualita-
tive research and possessed interview skills. The entire 
process was supervised by an associate professor pro-
ficient in qualitative research methods. The research-
ers completed transcription of each interview within 
24 h, and ‘standardized’ the text data, deleting colloquial 
or repetitive words, and meaningless data. After each 
interview, the interviewees were contacted to verify the 
resulting data and ensure its authenticity, integrity, and 
accuracy. Furthermore, the researchers assessed their 
potential impact on the results, and revised the interview 
outline to minimize these effects.

Results
The respondents in this study included 8 males and 13 
females, aged between 28 and 54 years, with an aver-
age age of 38.10 ± 7.71 years. Clinical experience ranged 
from 5 to 26 years, with an average of 11.38 ± 7.43 years. 
After performing the qualitative data analysis, the inter-
view content could be summarized into 2 themes and 6 
sub-themes.

The implementation of rehabilitation exercises faces 
multiple obstacles
Patient initiatives during rehabilitation exercises are 
insufficient
Individual initiative is an internal driving force that 
affects the initiation, purpose, and persistence of patient 
rehabilitation exercise behaviors [28]. An area of concern 
for medical staff is the extent of a patient’s knowledge 
of their disease and of rehabilitation exercises. Notably, 
most patients lack relevant knowledge and have limited 
access to education, showing insufficient understanding 
and management of their own diseases and rehabilitation 
exercises.

Respondent C: There is an old saying in China that 
‘one hundred days for bone and muscle injuries’, in 
other words, if a fracture or muscle injury occurs, it 
takes at least three months to recover. Some patients 
can’t understand how important rehabilitation 
exercises are, and often think that once surgery is 
done, rest is the best way to recover. (Sighs helplessly)

Some studies suggest that individuals need to overcome 
instinctive emotional responses to adverse stimuli during 
social interactions, but that when losing psychological 
resources, emotional control failure will lead to a vicious 
circle [29]. Medical staff stated that some patients and 
their families did not have enough trust in the hospital 
itself, including doctors, rehabilitation therapists, and 
nurses. In addition, the subjective initiative of patients 
for rehabilitation exercises may be affected by age, cost, 
and adverse psychological conditions.

Respondent D: Some patients are not particularly 
cooperative with rehabilitation exercises. They will 
doubt whether each treatment is necessary and 
whether the cost is reasonable, so we have to explain 
it in detail before treatment.
Respondent I: Some patients are older, and they have 
an unnecessary negative attitude towards rehabili-
tation exercises. When we help them with rehabili-
tation exercises, their feedback is limited, and it is 
difficult for us to grasp their accurate rehabilitation.

The uncertainty of the comprehensiveness and continuity of 
rehabilitation exercises
Postoperative rehabilitation exercises in geriatric patients 
with FNFs involves multidisciplinary cooperation. Geri-
atric patients are prone to pulmonary infections after 
surgery due to a decline in bodily function and a poor 
tolerance. This may be related to anesthesia airway 
spasms, surgical stress, and other factors. However, rou-
tine rehabilitation focuses on the corresponding training 
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of the disease, and the prevention effect on pulmonary 
infections is not ideal, thereby affecting patient progno-
ses [30]. Despite this, most respondents stated that the 
focus on pulmonary rehabilitation was far less than on 
musculoskeletal rehabilitation exercises.

Respondent G: Rehabilitation exercises are about 
comprehensive rehabilitation and patient initiative, 
which requires cooperation between teams. In addi-
tion to musculoskeletal rehabilitation exercises, pul-
monary rehabilitation is also crucial. We will guide 
basic chest expansion exercises and breathing meth-
ods, but pulmonary rehabilitation is not our focus.

Family and community areas are the main places for dis-
charged patients to carry out rehabilitation exercises. 
However, due to limited human and medical resources, 
patient follow-up is inadequate, which leads to the con-
tinuous interruption of patient rehabilitation exercises. In 
addition, due to insufficient information of rehabilitation 
exercise referrals, the willingness of patients to cooperate 
is reduced, and the workload of medical staff is increased.

Respondent J: Patients and their families do not fully 
grasp exercise angles. While we recommend that all 
come back after outpatient visits, only few patients 
will actually come.
Respondent M: Some patients are not locals, and 
are not happy to come to the hospital each time for 
a review. Therefore, I hope that a referral system can 
be developed, and that detailed follow-up records 
can be accessible. The patient would choose the hos-
pital closest to their home, and that way their reha-
bilitation exercise would not be interrupted.

Textbook theory and clinical practice are not completely 
unified
Since the Ministry of Health organized the national 
compilation of textbooks in the 1980s, Chinese medical 
textbooks have had a long history. By the end of the year 
2000, a total of 112 medical textbooks had been published 
in the 21st century, and the vast majority of these have 
continued to be used after several editions. Some senior 
medical staff stated that they simultaneously worked in 
the hospital and taught in undergraduate colleges. Dur-
ing teaching, they would often consciously supplement 
content to reflect clinical practice, or refer to other text-
book editions to supplement charts and enhance under-
standing. Medical staff also mentioned that teaching 
materials were not the only source of content. In addi-
tion to these, there were many other knowledge sources, 
such as the latest academic journals, expert consensuses, 
guidelines, etc.

Respondent B: Some guidelines have several editions, 
but textbooks still use content from 10 years ago. The 
person responsible for the compilation of teaching 
materials should be the national leader in this field, 
and the update of teaching materials should be more 
timely.
Respondent G: Rehabilitation exercises must be dif-
ferent from person to person, as each individual is 
different. Blindly copying from textbooks will only 
hinder the development of the discipline and the 
rehabilitation of patients. What we need to do is 
judge the rehabilitation exercise that the patient can 
perform based on their situation, and adjust accord-
ingly.
Respondent Q: Many doctors and nurses acquire 
knowledge by consciously learning and correcting 
misconceptions after attending the clinic but there 
are still many who do not have this awareness.

Medical staff ‘s scientific cognition of rehabilitation 
exercises
The necessary professional quality of medical staff
Professional quality is a code of conduct that human 
beings need to abide by in social activities, including 
professional ethics, professional behavior habits, profes-
sional skills, and so on. The professional quality level of 
medical staff directly affects clinical treatment and nurs-
ing, and reflects the quality of medical services in hospi-
tals [31]. Therefore, researchers asked medical staff what 
level of professional quality they should have.

All respondents had experience treating or caring for 
geriatric patients with FNFs. 17 respondents stated that 
excellent professional skills in rehabilitation exercises 
were essential, and a small number mentioned that pro-
fessional ethics was also indispensable.

Respondent D: The most important thing to master 
is basic theoretical knowledge and rehabilitation 
skills, to lay the foundation for future career devel-
opment.
Respondent N: Professional skills are important, but 
professional ethics cannot be ignored. In the process 
of rehabilitation exercises, we need to show a sense 
of care, to respect patients, care for patients, and 
protect the privacy of patients.

Personnel allocation, organization, and management 
requiring optimization
The National Institute for Health and Care Excellence 
(NICE) in the United Kingdom (UK) issued guidelines in 
2011 advising that patients should be assessed by a reha-
bilitation therapist the day after surgery. This includes 
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observing their ability to sit or get up, and to carry out 
activities at least once a day from then onwards [32]. 
However, if patients have specific clinical features, such 
as irritability or rejection caused by dementia or delirium, 
hypotension, and poor pre-fracture activity, communica-
tion difficulties between medical staff and patients will 
increase, and patient compliance will be greatly reduced.

Respondent A: Facing some patients with special 
conditions, such as dementia, delirium, etc., is a 
great test of our patience and professional knowl-
edge, but also to their family members, which will 
increase the difficulty of follow-up treatment and 
rehabilitation.

Some medical staff mentioned that the number of profes-
sionals providing rehabilitation exercises was short and 
that the setting was inadequate. The assistance they can 
provide to patients is often limited by time and workload. 
This is consistent with Catherine’s view [33]. However, all 
respondents stated that doctors, rehabilitation therapists, 
and nurses coordinated with each other, performed their 
duties, communicated smoothly, and cooperated well.

Respondent L: As a nurse, I have too much work to 
do, and I can only remind them to do rehabilitation 
exercises in the morning and during ward visits.
Respondent P: Doctors, rehabilitation therapists, 
and nurses perform their duties with mutual coop-
eration. This is good, and enables us to communicate 
the patient ‘s situation at any time, helping resolve 
patient concerns promptly.

Implementation of rehabilitation exercise requires 
multifaceted support
Studies have shown that accidental falls usually lead to 
insecurity and fear of falls. Poor psychological conditions 
may have a negative impact on patients’ participation in 
daily activities, resulting in poor long-term functional 
recovery [34]. It has been reported that social support 
can also affect functional recovery [35]. Therefore, in 
addition to the support provided by medical staff, family, 
and friends play an important role in increasing patients’ 
confidence and encouraging them to resume their previ-
ous activities.

Respondent P: Patients are very eager to be accom-
panied by family. If children or spouses are more 
supportive of them, their confidence will increase, 
as will their willingness to carry out rehabilitation 
exercises.

In addition, resource support such as equipment, per-
sonnel, and funds are key factors that cannot be ignored 
for the seamless implementation of rehabilitation exer-
cises. All respondents said that rehabilitation exercises 
after FNF surgeries in older adults were dependent on 
the technical support of professionals and the use of 
advanced equipment. Some medical staff also proposed 
that the implementation of rehabilitation exercises 
requires collaboration between hospitals and the govern-
ment for the provision of support.

Respondent H: Rehabilitation exercises must not 
stop, and neither can we. Of course, it is better if 
equipment can keep up. In fact, this requires advo-
cates to engage with government decision makers to 
seek support.

Discussion
The results of this study showed that patient initiative in 
performing postoperative rehabilitation exercises in geri-
atric patients with FNFs was insufficient. Some medical 
staff found that patients could easily understand early 
postoperative rehabilitation exercises as a direct out-of-
bed activity, but were prone to fear and a decline in reha-
bilitation exercises. At the same time, patients’ awareness 
of the disease affected their compliance with rehabilita-
tion exercises, which is consistent with the results of Her-
bert’s study [36]. Medical staff stated that rehabilitation 
exercises that patients need to carry out are explained in 
detail to patients and their families, but that this is depen-
dent on education level and family support. According 
to the patient’s disease awareness, medical staff can use 
images instead of text to develop education materials to 
strengthen the education of patients and their families. 
Its content should enable patient cooperation and the 
performance of early rehabilitation exercises. Before sur-
gery, pre-rehabilitation exercises are performed based on 
the patient’s condition and the importance of post-sur-
gery rehabilitation exercise is explained. It is emphasized 
that lack of rehabilitation will weaken their ability and 
endurance of physical activities, and increase pain levels, 
in order to gradually improve the patient’s cooperation 
and their compliance awareness.

From the conducted interviewees, it was determined 
that patient initiative to carry out rehabilitation exercise 
may also be affected by age, costs, and adverse psycho-
logical statuses. This is defined as self-perceived bur-
den by Yeung et al [37, 38]. Self-perceived burden is the 
sense of guilt, pain, and responsibility caused by patients’ 
dependence on others in terms of care and emotional 
support due to their own diseases and nursing needs. 
Studies have shown that a patient’s self-perceived bur-
den has a negative impact on their physical fitness and 
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mental health recovery, while also affecting interactions 
between patients and the family with society, as well as 
other cognitive and emotional activities [39]. In addi-
tion, due to age restrictions, patients’ self-care ability is 
generally low, and they often rely on others to take care 
of them. It is particularly common for geriatric patients 
to have self-perceived burden [40]. Therefore, medical 
staff need to evaluate a patient’s self-perceived burden, 
understand the confusion and concerns of patients dur-
ing rehabilitation exercises, give adequate guidance, and 
encourage patients to express and propose solutions. 
Medical staff, patients, and their families should jointly 
participate in the formulation of rehabilitation exercise 
programs, in order for medical staff to obtain the trust 
and cooperation of patients, evaluate the timely effect of 
rehabilitation exercises, and adjust the program at any 
time if needed.

The comprehensiveness and continuity of rehabilita-
tion exercises are an essential component to improve 
motor function recovery and quality of life in geriat-
ric patients with FNFs [15]. Most geriatric patients also 
have comorbidities. In addition, due to changes in organ 
physiological structure and functional decline caused by 
aging, geriatric patients are prone to pulmonary infection 
during postoperative bed rest [41]. Studies have shown 
that for geriatric patients with FNFs occurring after hip 
replacement surgery, the first rehabilitation focus should 
be cough, deep breathing training [42]. A study in Tai-
wan carried out a pulmonary rehabilitation program 
for geriatric patients with HFs. This program included 
deep breathing training, incentive vital capacity mea-
surements, chest physical therapy, and cough-assisted 
movement training. It concluded that the incidence 
of pneumonia in geriatric patients with HFs receiving 
pulmonary rehabilitation program was low [43]. Some 
researchers believe that abdominal breathing drives dia-
phragm movement, thus affecting the state of the pelvic 
floor muscle, increasing the ambient temperature around 
the hip joint, and enhancing the body’s balance and exer-
cise capacity [44]. Therefore, functional exercises, such as 
ankle pump training and isometric contraction of quad-
riceps femoris, should also be combined with respiratory 
adjustment training, such as deep inhalation when the 
toe is hooked up and exhalation when stepping down, or 
deep inhalation when the thigh muscle is taut and slow 
exhalation when it is relaxed.

This study determined that the main reasons for the 
continuous interruption of patients’ rehabilitation exer-
cises were the increased inconvenience of transportation 
for patients’ follow-up, and increasing difficulties of the 
rehabilitation exercise referral service, which weakens 
the patient’s willingness to return. Most rehabilitation 
exercises for geriatric patients with FNFs occur in the 
community and with family. Therefore, it is practical to 

establish a multi-dimensional continuous nursing model 
of hospital-community-family. This model relies on the 
adequate and complimentary sharing of information 
among hospitals, communities, and families. This could 
greatly improve the physical performance and quality of 
life of patients. It is worth noting that the establishment 
of a feedback mechanism to ensure timely and effective 
communication is essential for the development of this 
model. In addition, a ‘telehealth’ system could be estab-
lished to optimize patient referrals, promote the syncing 
of high-quality resources, and achieve interconnection 
between regions. The connection between platforms 
from primary medical institutions and general hospitals 
would not only benefit residents, but also facilitate diag-
nosis and treatment.

With the continued development of medical educa-
tion, China has had many achievements. Several medical 
colleges and universities have made pioneering advance-
ments in the development of study curriculum and the 
teaching system, accumulating experience, and forming 
basic curriculum and teaching patterns. However, the 
results of this study show that China’s medical education 
warrants improvement at the curriculum and teaching 
level, and that there is lack of consensus between text-
book theory and clinical practice. Chen believes that a 
good textbook should fully meet the requirements of 
textbook construction, including “three basics” (basic 
knowledge, basic skills, basic theory) and “five character-
istics” (ideological, scientific, advanced, enlightening, and 
applicable). In addition, the content of textbooks must be 
acknowledged and current in the industry [45]. The prin-
ciples of pedagogy show that the regular reform of curric-
ulum and teaching materials is the core, the development 
of teachers is the key, and the modification of educational 
concepts is the guide [46]. Among the many links and 
elements of the education system, teaching materials 
are the basic carriers for teaching, the basic support for 
education, and the basic role for talent training. There-
fore, the compilation of teaching materials should be 
re-examined by experienced clinical medical experts, 
including theoretical workers and front-line workers. 
Under the leadership of the Ministry of Education and 
the Health Commission, dated teaching materials should 
be re-examined to fully reflect the characteristics of the 
“three basics” and the “five characteristics”. Moreover, it 
is necessary to broaden talent training, strengthen curric-
ulum, professional, and educator development, improve 
curriculum and teaching systems, cultivate clinical senior 
talents, carry out scientific research, and improve clinical 
practice.

With the development of society and the improve-
ment of people’s living standards, the medical and 
health industry has put forward higher requirements for 
the professional quality of medical staff. This requires 
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medical staff to have excellent professional qualities, to 
continuously improve their professional ethics, and to 
have strong professional norms. Therefore, talent train-
ing in medical colleges and universities should aim to 
cultivate the professional quality of medical and nurs-
ing students and to construct a scientific and reasonable 
talent training method. Firstly, ideological and political 
education requires strengthening and establishment of 
a curriculum system for professional quality training. 
Secondly, theoretical teaching and practical teaching 
require further attention. Medical colleges and universi-
ties should build relevant rehabilitation training centers 
according to current medical scenarios. A simulated 
working environment and teachers’ guidance may help 
students to become familiar with characteristics of the 
job early, exercise professional skills, and strengthen pro-
fessional behavior and ethics. Finally, by strengthening 
the construction of a campus culture, the professional 
quality of medical care can be integrated into the school 
spirit, teaching style and learning style in order to create 
an atmosphere conducive of professional quality [47].

The “role” concept was first introduced into the field 
of sociology by sociologist and social psychologist Mead, 
with the purpose to explain the predictable interactive 
behavioral pattern in communication and the relation-
ship between individuals and society [48]. When medi-
cal staff were asked if they were clear about their own 
role in the process of rehabilitation exercises, most 
stated that they were very aware of their own role and 
responsibilities. The main roles of doctors and rehabili-
tation therapists are as therapists and decision makers, 
while the roles of nurses are as supervisors, supporters, 
and instructors. The close interaction and cooperation 
of rehabilitation team members is a key factor affecting 
the successful implementation of rehabilitation exercises 
after FNF surgery in older adults. Inadequate coopera-
tion between staff will reduce the efficiency of rehabilita-
tion exercises, aggravate patient problems, and adversely 
affect patients and the healthcare system. Some research-
ers have proposed a doctor-nurse integration model, 
which is a model in which doctors, rehabilitation thera-
pists, and nurses jointly carry out clinical work, scientific 
research, and teaching [49]. Many studies have shown 
that an integrated medical care model can promote bet-
ter cooperation between doctors and nurses, where care 
and rehabilitation programs are conducted simultane-
ously. Patient satisfaction can this be improved, and med-
ical staff feel valued [50–52]. At present, there are limited 
studies on an integrated model of medical care in China, 
and specific implementation and evaluation methods are 
different in hospitals at different levels and fields. There-
fore, it is necessary to explore a more reasonable inte-
grated model of medical care. In addition, integration 
challenges include effective cooperation of medical staff 

in the rehabilitation exercises of geriatric patients with 
FNFs, and the scientific evaluation of each treatment 
measure.

The results of this study show that in addition to patient 
factors, caregiver support, social support, and multi-form 
resource support are promoting factors for rehabilita-
tion exercises. Caregivers play a key role in the treatment 
and rehabilitation of geriatric patients with FNFs. They 
care for patient’s physical and emotional needs, and are 
encumbered by the associated medical and financial bur-
den [53]. Previous studies have shown that caregivers of 
geriatric patients with FNFs should be given more atten-
tion and support from healthcare professionals, such 
as professional training and psychological counseling, 
in order to help caregivers obtain positive outlooks and 
reduce their care burden [54]. Therefore, it is necessary 
for medical institutions and governments to introduce 
new measures and policies, such as strengthening reha-
bilitation skills and refining rehabilitation exercise guid-
ance. In addition, the government should also increase 
emotional support, pension support, and rehabilitation 
equipment, contributing funds to scientific research, 
attracting medical enterprises widely involved in equip-
ment research and development to increase financial 
investment, improving the work efficiency of medical 
staff, and reducing medical expenses to patients and their 
families.

The consensus among Chinese orthopedic rehabili-
tation experts [21] indicates that China’s rehabilitation 
medical service system is not comprehensive. Most treat-
ment rehabilitation options and aids are not covered by 
medical insurance, resulting in out-of-pocket expenses, 
and limiting access to rehabilitation services. In the UK, 
geriatric patients with FNFs decide whether to return 
home or transfer to a rehabilitation unit, residential care, 
or nursing care after discharge based on their individual 
recovery needs [55]. In Switzerland, in addition to inpa-
tient rehabilitation, certain geriatric patients with FNFs 
also have the opportunity for early discharge within 24 h 
following outpatient total hip arthroplasty (OTHA) [56, 
57]. Thus, there is no doubt that OTHA can significantly 
expedite patient recovery, enhance patient satisfaction, 
and reduce costs to the healthcare system. Establishing 
an OTHA center and implementing OTHA represents 
a significant shift towards modern hospital development 
models. However, despite initial implementation in some 
medical institutions, OTHA has not gained widespread 
popularity in China. Therefore, there is still a need for 
substantial improvements and vigorous promotion of 
the OTHA system to provide a more effective option for 
geriatric Chinese patients with FNFs [58].

In 2009, IBM proposed the concept of “Smart Earth”, 
which integrates the Internet of Things through super-
computers and cloud computing, and fully applies the 
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generation of IT technologies. Since then, smart health-
care has emerged as an important support platform for 
patient outcomes. The ultimate goal of smart healthcare 
is to build a systematic, holistic, and synergistic inte-
grated medical service system to provide efficient, con-
tinuous, and convenient medical services. It is essential 
to promote mutual cooperation between hospitals and 
service providers at different levels, break through bar-
riers, and reduce costs, in order to seek the best combi-
nation of resources and obtain the optimal allocation of 
limited medical resources [59]. Currently, AI technology 
can be used to complete prescription image recognition, 
prescription verification, and so on, creating animations 
of prescription effects, such as the application of the 
Sora technology. In the future, with the incorporation of 
digital technology into medical treatment, we can expect 
medical staff to fully integrate AI technology to construct 
a comprehensive and personalized rehabilitation exercise 
program for geriatric patients with FNFs after surgery. 
Moreover, AI technology may assist or even replace some 
manpower to complete rehabilitation exercises. Hence, 
it is tempting to speculate that the medical technology 
industry has room for future development which can 
greatly enable efficient healthcare systems.

Limitations
This study is subject to some limitations due to the small 
number of medical staff interviewed and the involvement 
of only one hospital in southeastern China. In future 
studies, the scope of interviews can be broadened, a more 
diverse range of subjects can be recruited from various 
regions and hospitals, or randomized controlled trials 
can be conducted to facilitate multi-center studies to fur-
ther substantiate the results of this study.

Conclusions
This study focuses on the opinions and experiences of 
medical staff during postoperative rehabilitation exer-
cises in geriatric patients with FNFs. Medical staff should 
accurately assess the patient’s symptoms, exercise capac-
ity, and quality of life, broaden their avenues for health 
education, improve the degree of matched health edu-
cation and patients’ needs, and develop professional, 
comprehensive, and personalized rehabilitation exercise 
programs. The cooperation of hospitals, communities, 
and families is essential during this process, in order to 
improve the curriculum and teaching system, to promote 
the scientific development of an integrated medical and 
nursing model, to greatly improve the level of medical 
sciences and technology, to build an optimal rehabilita-
tion exercise support system for geriatric patients with 
FNFs, and to accelerate the rehabilitation of patients.
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