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1 Introduction 
 

1.1 Osteoarthrosis epidemiology 

 

Osteoarthrosis (OA) is the most common musculoskeletal disorder, defined as a chronic disease 

affecting all components of the joint, leading to pain and progressive deterioration of motor 

function. The main pathomorphological abnormalities are deterioration, fragmentation and 

thinning of the articular cartilage structure, sclerosis of the subchondral bone, accompanying 

chronic synovitis and soft tissue inflammation and isomatrophy. All these together lead to pain, 

instability and deterioration of functional status. (1) It has a prevalence of 6% in 20-30 year 

olds, while it affects more than one third of the adult population and its prevalence increases 

with age, with a prevalence rate of almost 80-90% in people over 80 years of age. (2) According 

to 2019 statistics, OA is the third most common chronic disease in Hungary. In the total 

population, 15% of the population (13% of men and 17% of women) live with articular cartilage 

disease. (3) With the increase in global life expectancy, both the incidence and prevalence of 

the disease are increasing. 

OA is the third most common cause of disability in Hungary and the second most common 

cause of disability in the United States. The cost to the health system of treating a patient with 

OA is 30% more than for other diseases. Because of OA as an underlying disease, and also 

because of the development of these comorbidities, 60% of patients need the help of others (2) 

 

1.2 Classification of arthrosis 

 

As mentioned above, hip joint OA (also known as coxarthrosis) can also be primary or 

secondary, the latter being caused in the vast majority of cases by congenital hip disease, 

femoral head blood supply disturbance, inflammation or mechanical factors. If an inflammatory 

component accompanies the progression of OA, the synovial membrane becomes inflamed, 

which may lead to an accumulation of synovial fluid, with associated capsular strain and pain. 

Deterioration of cartilage quality and partial or complete loss of cartilage cover increases 

friction and can also cause mechanical pain. In advanced cases, deformity of the femoral head 

can further increase pain and functional impairment (5). 

 

1.3 Therapy options 

 

Future potential options include treatments to regenerate cartilage tissue, reduce 

inflammation, ageing cartilage cells and eliminate pain.  These treatments are not widely 

available to patients and therefore the analysis of these methods was not the subject of my 

research, which will be followed by a description of the treatment options currently used in 

everyday practice. 

 

1.3.1 Pharmacotherapy 

 

The first step in drug therapy is local treatment (hyperaemic rubs, topical non-steroidal anti-

inflammatory ointments and transdermal patches). If these are ineffective, paracetamol may be 
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used, followed by ibuprofen at analgesic doses (maximum 1200 mg per day) and then weak 

opiates (most commonly tramadol, codeine or dextrapropoxyphene). In the case of 

inflammatory symptoms, full doses of systemic NSAIDs may be justified, and in refractory 

cases, the use of the tramadol-paracetamol-NSAID triad in various combinations as part of 

multimodal analgesia has become increasingly common. 

 

1.3.2 Physiotherapy treatments 

 

Among the treatments for osteoarthrosis, physiotherapy options play a very important role in 

addition to drug therapy. Among the various movement therapy professionals, physiotherapists, 

electrotherapists and physiotherapeutic massage therapists are the most involved in the 

treatment of patients with osteoarthritis. 

 

 

 

The role of a physiotherapist 

 

Physical exercise should be performed at all stages of the arthrosis process. If the arthrosis is 

so advanced that there is a restriction of movement in the joint, stretching and dynamic exercises 

should be given priority. This can be done with active exercise. The patient is fully active in the 

exercise programme or, if the contracture is already so severe, the physiotherapist himself 

performs the joint stretching with the patient's help, either actively guided or with the patient 

being a passive participant in the therapy and the physiotherapist passively moving the joint to 

the point of movement and pain. Manual soft tissue techniques may also be used. In case of 

muscle weakness, mainly isometric exercises should be dictated to the patient. Here the patient 

is an active participant in the treatment. The active exercises can be made more difficult by 

changing the body position and by using different devices such as rubber bands, small and large 

balls, Velcro to attach weights of different kilograms to the body. If the patient's condition 

allows, they can also undergo underwater throat training or ride an indoor bike to achieve better 

results. For the physiotherapist there are various contracture release techniques e.g. PNF, PIR. 

(8) 

 

The role of the electrotherapy assistant 

 

 The aim of electrotherapy treatments in arthrosis is to relieve pain. This is particularly 

important for physiotherapy, because if the movement is less painful, the patient can participate 

more actively in the exercise programme and the contracture will be easier to stretch. In many 

cases, it is not only the pain from the joint itself that prevents the patient from moving, but also 

the pain from the tightness and binding of the muscles surrounding the joint. We have 

distinguished several forms of treatment within electrotherapy. (2) 

 

 High frequency treatment: the deeper area is heated, so the joint and surrounding 

muscles relax, pain is reduced and movement becomes easier. 

 



2 

 

 Low frequency treatment: 

 

o Diadynamic current: it can be used for its analgesic effect, it dilates the blood 

vessels, thus increasing the circulation and the metabolism of the muscles, which 

causes relaxation in the muscles. 

o Tens: its analgesic effect is beneficial for the most important muscles 

surrounding the joint, which will reduce the pain when the joint moves. 

 

 Ultrasound treatment: used to relax and relieve pain in the muscles surrounding the 

joints. This treatment can also be used to apply ointments and fluids containing 

medications. 

 

 

 

The role of the medical masseur 

 

Massage can release stiff muscles, which can reduce pain and increase joint movement. Within 

balneotherapy, mud wraps can also be used by medical masseurs, the idea being that the heat 

loosens the soft tissues, loosens the contracture and reduces the constriction of the joint 

movement. Anti-inflammatory wraps are applied to inflamed joints to reduce the patient's need 

for medication. During the spa treatments, it is also possible to apply weight baths and tangentor 

treatments. 

 

1.4 Surgical solutions 

 

In the last stage of arthrosis, when conservative and drug treatments are no longer effective, the 

implantation of a prosthesis is the last resort. 

 

1.5 Prehabilitation 

 

In many countries, it is becoming common practice for patients to undergo so-called 

"prehabilitation" before endoprosthesis surgery. The aim of prehabilitation is to reduce post-

operative recovery time and the number of days spent in hospital after surgery. The theory of 

prehabilitation is based on the idea that patients with better functional abilities and a higher 

level of knowledge are better able to tolerate surgical procedures. Research has shown that 

patients with higher levels of fitness have lower rates of post-operative complications and better 

functional and psychosocial outcomes. Several studies have been conducted to evaluate the 

effectiveness of preoperative exercise in patients undergoing knee or hip replacement surgery. 

Jungae An and colleagues investigated the effect of preoperative telerehabilitation in patients 

undergoing knee replacement surgery. The programme looked at knee range of motion (ROM) 

and the functional status of the patients. (24) The intervention lasted for 3 weeks and the patients 

underwent movement therapy in their homes with the help of physiotherapists. The results 
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showed that the programme improved muscle strength, ROM and preoperative functional 

outcomes, which in turn contributed to better functional recovery after arthroplasty. (24) 

Oosting E. and colleagues investigated the effectiveness of exercise programmes prior to hip 

replacement surgery on functional movement and walking ability. Their postoperative results 

showed significant improvements compared to the control group in the 6-minute walk test and 

the time to stand up from a chair test. (25) Majid and colleagues summarised research published 

between 2003 and 2013 on the effectiveness of patient education in patients awaiting 

orthopaedic surgery. They looked at length of hospital stay, patient satisfaction, pain levels, 

cost of care, knowledge, anxiety and changes in quality of life and functional ability. The study 

found that preoperative patient education along the lines described above had a markedly 

positive impact on the success of the rehabilitation programme. (26) Rajrishi Sharma and 

colleagues used Medline, PubMed, Embase, Central, Cinahl and Ageline to review articles that 

examined the importance of prehabilitation for patients undergoing unicondylar knee 

replacement surgery. (27) The aim of the study by Pascale Gränicher and colleagues was to 

assess the impact of preoperative physiotherapy on functional, subjective and socioeconomic 

parameters after total knee replacement. (28) Jones et al and Huang et al found positive changes 

in costs and length of hospital stay after prehabilitation. (29,30) Huifen Chen and colleagues 

also investigated how prehabilitation exercises affect hospital length of stay following 

rehabilitation and improvement in knee range of motion (ROM). (31) Robert Topp's colleagues 

also support the conclusion that prehabilitation is important. (32) Swank and colleagues found 

positive results in a trial of a 4-8 week functional improvement prehabilitation programme. (33) 

 

1.6 Patient education 

 

"Patient education is defined as all educational activities directed towards patients, including 

therapeutic information, health education and clinical health promotion". (35) 

 

An adequate level of patient education and information is essential for increasingly high quality 

patient care. In 2015, the World Health Organization published a global strategy calling for 

people-centred and integrated health services. (4,35) In the current context, health policy aims 

to achieve the best possible health outcomes, taking into account cost-effectiveness. High 

quality patient education is essential for all health professionals. Literature has shown that the 

outcome of planned treatments and operations can be positively influenced by the prior 

preparation of patients. This is also very important in the preventive phase, in order to avoid 

the development of diseases. Even in the case of established diseases, the higher the level of 

knowledge, the more an individual can do for himself, thus speeding up the time of his own 

treatment. It is important that the educational material available to acquire knowledge is safe 

and that the source of information is credible and science-based. 

 

If the patient knows and understands the process of his or her own care, he or she can prepare 

for the difficulties and problems ahead and become an active participant in the intervention. In 

this case, both the patient and the care system can expect a more successful outcome and higher 

health gains.  According to Marc O' Reilly and colleagues, patient education prior to hip and 

knee replacement surgery reduces length of hospital stay, improves positive outcomes for 
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patients post-operatively, and even shows cost-effectiveness. Midlands Regional Hospital, 

Tullamore, introduced a pre-operative 'joint school' in 2012 and it has been running successfully 

ever since. The lectures consisted of a series of integrated talks (4 sessions) (a combination of 

PowerPoint presentations, instructional videos and model demonstrations) with 

multidisciplinary team members: nurse, anaesthetist, surgeon, physiotherapist, occupational 

therapist. The average length of the presentations was 90 minutes. Each patient was given a 

written educational handout on all aspects of the surgery on admission to the programme, and 

patients were encouraged to ask questions at any stage of the session. At the end there was time 

for further discussion. There was also an opportunity for family members to attend the sessions, 

reducing anxiety and thus helping to understand and retain information more accurately. Their 

aim was to gauge their understanding of their patients and to ensure a sustained high level of 

patient care and quality assurance. They compared the data recorded at the first and last visit in 

relation to patients' knowledge. They found a significant result based on patient responses to 

the post-preparation session survey (p<0.001). (36) In their summary paper, Pierluigi Sinatti 

and colleagues investigated the impact of patient education on pain and hip and knee joint 

function. In 84% of the clinical trials they reviewed, appropriate patient education significantly 

reduced joint pain in patients undergoing knee and hip surgery. (37) 

 

 

One of the principles of patient education is to tailor health-related educational materials to the 

reading and comprehension skills of the patient. Stenquist and colleagues examined previous 

patient education materials and found that, although they required only an eighth-grade reading 

level, they were not suitable for conveying new information. Therefore, they developed a new 

patient education material that required no more than a fifth-grade reading level and was 

therefore effective in helping patients absorb new information. Many healthcare facility 

management recommended that patient education materials should not exceed a reading level 

of sixth to eighth grade. It should also be mentioned here that the requirement for the 

information to be comprehensible to all also reduces the depth and amount of accurate and 

relevant information that can be conveyed. Patients' health-related knowledge is influenced by 

their basic literacy and knowledge of the health care system. It is important to note that poorer 

health literacy increases the frequency of emergency care use. Inadequate patient information 

also has a significant economic impact, as the health care costs of patients with limited literacy 

are approximately four times higher than those with adequate health literacy. Poor 

communication between doctors and patients can increase the chances of medical malpractice. 

While effective communication can reduce patient anxiety and improve adjustment, it can also 

positively affect clinical outcomes. According to the Hungarian Standard for Health Care 

(MEES), which came into force on 31.01.2007, there must be professionals in the health care 

institutions involved in inpatient care who are authorised to inform patients, obtain patient 

consent and document this. Patient education can take different forms. Patients can receive a 

DVD, information booklet, brochure. Patients request the creation of pre-operative counselling 

groups, and also benefit from being able to talk to a fellow patient who has already undergone 

the operation or treatment and ask questions about the medical procedure. They are more 

accepting of information from a fellow patient as it is perceived as more realistic and authentic. 

Many people also use the internet to search for educational material. And men even prefer to 

watch operations, while women expressly reject the latter. (28, 29, 48, 49) 
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1.7 Working hypotheses, objectives 

 

 Working hypotheses  

We assumed that the patient information leaflet we edited would contain a large amount of 

new information for patients, would be easy to understand and use for older people.   

We hypothesised that the impact of the leaflet would reduce patients' fear of surgery.  

We hypothesised that as a result of the prehabilitation programme, patients who receive the 

intervention will, over the same period of time, have better functional abilities than patients 

who undergo prosthetics in the traditional care setting (only after surgery and then enter the 

rehabilitation programme).   

We hypothesised that the information material developed would be effective in helping all 

participants to return to their daily lives and thus improve their quality of life. 

  

It was assumed that the prehabilitation programme would result in shorter periods of 

postoperative rehabilitation institutionalisation for patients participating in the intervention.   

 

Objectives  

The main objective of our study was to develop a new "patient pathway" for patients 

undergoing knee and hip replacement, including prehabilitation interventions. Secondarily, 

we aimed to investigate the effectiveness and benefits of this new patient pathway in a 

hospital setting.  To this end, we created a paper-based patient information leaflet for patients 

undergoing knee (TKA) and hip arthroplasty (THA), which we incorporated into the new 

patient pathway system to assess the feasibility and effectiveness of using the leaflet in this 

format and to collect data on the effectiveness of prehabilitation 

 

2. Methodology  
 

In May 2018, we developed a completely new patient pathway for patients undergoing knee 

and hip replacement surgery at the Kenézy Gyula Hospital of the University of Debrecen. This 

new option for the patients was discussed and approved by the Medical Director of the Hospital, 

the Head of the Department of Rehabilitation and the Head of the Department of Traumatology 

and Hand Surgery and was implemented as a new institute protocol. The first phase of the new 

patient pathway was the coordination of the surgical appointment and the end was the 

completion of post-operative rehabilitation. The novelty of the programme was the inclusion of 

a prehabilitation programme for patients undergoing knee and hip replacement surgery in the 

6-5 weeks prior to surgery, which was delivered in one of the departments of the Rehabilitation 

Unit. 

At the same time, we also introduced a new paper-based patient information leaflet for knee 

and hip replacement patients, which we edited, containing new information about the surgery, 

pre- and post-operative rehabilitation and lifestyle advice for patients post-operatively. 

 



6 

 

2.1 Target group 

 

The target group of our study were patients of the DE KEK Department of Traumatology and 

Hand Surgery, who were scheduled for knee or hip endoprosthesis surgery. Data collection 

took place between May 2018 and November 2019, and between February 2023 and 2023. 

The intervention group included those who agreed to participate in a prehabilitation 

programme before surgery and agreed to complete the overall questionnaire. The control 

group consisted of patients who did not agree to participate in the programme or to complete 

the questionnaire and who were not sure that they would spend their postoperative 

rehabilitation period in the Rehabilitation Unit. 

 

The inclusion criteria for the patients included in our study were: 

 

They undertook to: 

 

 DE KEK Department of Traumatology and Hand Surgery performs your knee or hip 

endoprosthesis surgery 

 will spend their post-operative rehabilitation at the Rehabilitation Department of 

Kenézy Gyula Hospital 

 read and study the patient information leaflet given to them at the beginning of the trial 

and complete an assessment questionnaire at the end of the post-operative rehabilitation 

programme 

 

Patients who agreed to participate in the intervention group beyond the inclusion criteria 

were: 

 participate in the new prehabilitation programme under the pilot protocol 

 completion of a fear of surgery questionnaire at the beginning and end of the 

preoperative rehabilitation programme 

The control group consisted of patients who met the inclusion criteria but did not participate 

in the prehabilitation programme. 

 

The exclusion criteria for our study were: 

 

 Rejection of our leaflet 

 After surgery, you want to participate in post-operative rehabilitation in a non-hospital 

setting. 

 a co-morbidity of previous limb amputation, paralysis of central or peripheral origin, or 

chronic arthritis not involving the operated joint. 

 lack or poor cooperation with the rehabilitation team and lack of rehabilitation goals, 

assessed on the basis of a personal interview. 
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2.2 Detailed description of the research 

 

The process started with an appointment with the patient, on the basis of which the specialist 

set the date of the surgery, discussed surgical techniques and the type of prosthesis. At this 

meeting, the members of the intervention team were given the patient information booklet that 

we had prepared. We recruited 180 participants for our study. 44 patients did not receive an 

educational booklet, they became members of control group 1. 136 patients received a patient 

information booklet, they became members of the intervention group n= 44 and members of 

control group 2 n=92. The prehabilitation programme took place in a department of the 

Rehabilitation Unit during the 6th and 5th week before surgery. If the patient agreed to 

participate, a consultation with the rehabilitation specialist took place in the outpatient 

department of the Rehabilitation Unit and it was decided together which department would be 

the most suitable for the patient to undergo the prehabilitation programme. There were two 

options for patients to choose from: 1. outpatient care 2. inpatient care. There were also two 

options within inpatient care. One was care requiring full ward admission and the other was of 

the day hospital type. If the patient preferred day hospital care, he/she received only a hospital 

bed and one meal a day for the duration of treatment, and thus did not use the full inpatient 

hospital service. Inpatient care was only recommended by the rehabilitation specialists in 

consultation with the patient if the patient was unable to make daily visits to the hospital. 

Whichever option was chosen, patients received the same high quality of physiotherapy care in 

all cases. During the prehabilitation programme, patients had the opportunity to ask questions 

to the rehabilitation team members (doctor, physiotherapist, nurse, psychologist, occupational 

therapist) in addition to the physiotherapy. After knee and hip replacement operations, patients 

returned to the Rehabilitation Unit for the post-operative rehabilitation period. The patients in 

our study underwent questionnaire and physical examination in the prehabilitation and 

postrehabilitation period. The Surgical Fear Questionnaire-SFQ and the Oxford Hip and Knee 

Score questionnaires were used in the prehabilitation programme participants. For the members 

of the intervention group, we measured knee and hip joint movements and walking distance 

during the physical examination. The SFQ was assessed before and after prehabilitation for the 

intervention group. Patients prepared for surgery individually at home after medical 

consultation and prehabilitation, with or without the help of the educational material or with 

knowledge acquired in prehabilitation rehabilitation. In order to increase the effectiveness of 

the patient information material, we added another measure to our study. A subset of the control 

group (control group 1) was also administered the SFQ questionnaire at bedtime the day before 

surgery. In the post-operative period, both the intervention and control groups were assessed 

with a questionnaire, a physical assessment and the number of days spent in hospital. The 

Oxford Hip and Knee Score and a questionnaire measuring the effectiveness and usability of a 

self-reported patient information leaflet were included as questionnaire measures. Physical 

status was assessed by back-testing, knee and hip joint movements and walking with an 

assistive device. 
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2.3 Patient Guide 

 

The implantation of a total hip or knee endoprosthesis is preceded by a long painful process, 

characterised by difficulty in walking, problems with using the stairs, and limitations in 

everyday life. In many cases, well-chosen mobility therapy postpones the surgery date, but in 

most cases the definitive solution to alleviate symptoms is implantation of the prosthesis. The 

surgery also provides long-term pain relief and improved function. We have produced a written 

patient information leaflet for each type of prosthesis separately for patients undergoing lower 

limb prosthesis. Our aim in creating the educational material was to familiarise patients with 

the hip and knee replacement surgery process, what patients should do before and after surgery, 

and to help them develop a good lifestyle after surgery. The patient education material did not 

include a diagram, we preferred the text based guide. 

 

The guide covered four main areas:  

 

1. The first part described knee and hip prosthesis types, the expected lifetime of re-

placements, and the factors that affect their lifetime.  

 

2. The second part focused on the importance of pre-operative programmes. In order to 

avoid pain, patients load their healthy side more, resulting in a changed posture. Pa-tients do 

not use the appropriate muscles while walking, which results in a decrease in muscle strength 

and muscle tone on the painful side, which in turn makes post-operative rehabilitation longer 

and more difficult. In this part we also informed patients that pre-operative exercises under the 

supervision of a physiotherapist could help strengthen, or, if necessary, relax the affected 

muscles around the joint to be re-placed, which may shorten the rehabilitation period after 

surgery. They can also learn exercises that we deem important to start immediately after the 

surgery. Pa-tients were also informed about the walking aids that they would have to use after 

surgery if they decided to participate in our program. The patient material also in-cluded 

information on where our preoperative program would be available for pa-tients waiting for hip 

and knee arthroplasty surgeries.  

 

3. In the third part our patients received useful advice on lifestyle, such as how to get out 

of bed after surgery and how to use a high bed and chair after surgery. The infor-mation also 

highlighted the use of a burlap or elastic bandage. The leaflet also de-scribed the near and far 

aids to use after surgery. It also explained how to transport patients to their homes immediately 

after surgery or from post-operative rehabilita-tion. They also described options for patients to 

continue regular exercise and sports activities (swimming, cycling, or driving) after the post-

operative rehabilitation peri-od.  

 

The information leaflet for hip replacements also recommends putting a firm, long, large pillow 

between the knees after the operation.  

Patients waiting for a hip replacement should be made aware that before the opera-tion they 

should find out about the movements that should not be used at all after the operation (forbidden 

movements): 
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• Intensive stretching of the hip, leaning forward (if it is necessary to bend down, slide 

your operated leg backwards extended, and bend your healthy leg) 

• Crossing legs in any posture 

• Supination and pronation of the operated leg with straight legs 

• Twisting the torso standing with straight legs (the leg must be moved in the direction of 

the rotation in sync with the body). 

 

4. The fourth part offered a general description of post-operative rehabilitation, which is 

further divided into two stages: early and late rehabilitation. The former begins on the day the 

operation at the Department of Traumatology. Based on the recommenda-tions of the surgeon 

in terms of load, a physiotherapist teaches patients how to do tailored exercises and how to use 

their mobility aids. In the late rehabilitation stage, when a patient has left the department where 

the operation was performed, rehabili-tation may be continued either at the Department of 

Rehabilitation or in the home of the patient in the form of home patient care, based on the 

recommendation of the specialist who performed the surgery. The first phase of late 

rehabilitation can be car-ried out more efficiently in a hospital setting because of the availability 

of equipment there that supports the restoration of joint functionality and facilitates quicker 

recov-ery. 

 

The first three pages of the 4-page, A5-size guide provided patients with new infor-mation, 

while for those patients who did not understand something (patients with learning difficulties) 

about the patient education material, contact details were provided: the physiotherapists of the 

department, the investigator in charge of the study, so that any questions about the patient 

information leaflet could be answered for patients. 

 

 

2.4 Prehabilitation, preoperative programme 

 

During the prehabilitation programme we developed, patients received education, 

physiotherapy, electrotherapy and drug therapy. 

During the preoperative education, patients met with a doctor, physiotherapist, physiotherapy 

assistant, physiotherapist and, if the team deemed it necessary, a psychologist. The main part 

of the complex physiotherapy programme for the target group was the exercise programme. 

Exercise focused on improving functional status and breaking down muscle imbalances in the 

lower limbs using various physiotherapy techniques. The exercises were performed gradually 

according to the patients' individual abilities. Patients participated in 30 minutes of individual 

exercise every day for two weeks. In addition to the exercise programme, the intervention 

included electrotherapy and massage treatments to reduce pain and provide targeted muscle 

relaxation. The programme included education of patients on the correct use of post-operative 

equipment. Together, doctors and physiotherapists provide patients with advice on lifestyle 

changes that patients can use after discharge from hospital, helping them to cope with everyday 

life. 

 

During the prehabilitation program for hip and knee joints daily exercise lasted for 30 minutes. 

It consisted of 4 parts:   
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I. Introduction 

 

Patients were in a relaxed state, resulting in reduced muscle tension caused by pain. We 

increased circulation in the lower extremities using leg presses and ankle circles. We asked 

patients to perform breathing exercises, mobilizing the upper extremities and the chest. The aim 

of these exercises was to prepare the cardio-vascular system for physical load, to support tissue 

oxygenization and to achieve psychological stress relief. 

 

II. Increasing range of motion in the affected hip or knee joint: 

 

1. Hip joint: 

 

• At first, improvement of flexion was performed by patients in the supine position and 

pas-sive/assisted active movements guided by a physiotherapist, starting with short lever arm 

followed later by active movements also with short as well as long lever arm. In the lateral 

position we had patients practise active flexion movements only.  

 

• Abduction and adduction movements were carried out by patients in the supine and lat-

eral positions. At first abduction was performed against gravity and then, to increase re-sistance, 

smaller ankle weights /0.5 kg) or flexible rubber bands were used to make the ag-onist-

antagonist reflex muscle relief effect more effective.  

 

• Extension movements were performed in the supine position using isometric exercises, 

mainly through activation of the gluteal muscles, and in the lateral position, through active 

movements, and finally, for a short period of time ( 5-10 min max) with the patients posi-tioned 

in the prone position. 

 

• A síkok mozgásainak gyakorlása közben, nagy hangsúlyt fektettünk a korrigált rotációs 

középhelyzet megtartására. 

 

• During practising plane movements, great emphasis was placed on keeping the 

corrected rotation middle position. 

 

 

 

2 Knee joint: 

 

 

• During increase of the range of flexion–extension movement all three positions were 

used (supine, prone, and lateral), using only active relaxation and stretching techniques (post 

isometric relaxation; reciprocal innervation; contract-relax pnf stretching). In case of exten-sion 

particular attention was paid to practising while keeping full range of motion. 
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III. Increasing muscle strength: 

 

Here emphasis was on strengthening the extensor and abductor muscles as well as m. 

quadriceps. In case of the hip joint, our aim was to correct the muscle imbalance caused by 

typical flexion and abduction contracture. To this end, the most frequently used positions were 

the classical horizontal positons (supine, prone, lateral, and all fours) and the alterna-tive 

variants of these, e.g. when the patient is lying on the therapy bed in the prone position hip 

height and the two lower extremities are positioned on the floor, hanging from the end of the 

bed.  In this position concentric and excentric movement of the hip extensors can be easily 

performed and the effectiveness of the training can be further increased using less resistance. 

In addition, if the patients’ general condition made this possible, they per-formed muscle 

strengthening exercises using wall bars. During these exercises, concentric and excentric 

strengthening of the abductors performed in a corrected position was mainly practised using 

different sizes of resistance.   

A further aim of our study was to strengthen the quadriceps muscles, which are character-ised 

by considerable weakening in degenerative diseases of both the hip and the knee joints. 

Typically, strengthening was carried out with patients in the supine position, in the affected leg, 

using extended hip joint in starting position, working with short and long lev-er arm. We 

increased load gradually by increasing the number of repetitions of the exercis-es, using gravity 

only or in some cases weaker rubber bands as resistance. In order to avoid paracoordination or 

compensatory movements, the pelvis was always stabilized by posi-tioning the other lower leg, 

or, if necessary, manual fixing by the physiotherapist.  

The intensity and strength of the exercises, as well as the number of repetitions were de-

termined in every case by the current condition of the patient; we made sure we were not causing 

or increasing pain during the movements.  

The tools used during the exercise program helped maintain patients’ interest and made the 

exercises more varied. Soft Balls, rubber bands of different strengths, Dynair cushions, and Fit 

Balls were used. 

 

 

IV. Cooldown: 

 

The last stage of the exercise program featured gradual load decrease as well as relaxing 

exercises, active stretching and breathing exercises to restore circulation.   

During the prehabilitation program members of the intervention group also received elec-

trotherapy and therapist massage in addition to the exercises. Electrotherapy treatments were 

meant to reduce pain in the given area, improve circulation and activate and strengthen the 

muscles around the joints. To this end, interferential therapy, the applica-tion of selective 

stimulation, and electromagnetic therapies were also incorporated in the program.     
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In using classical therapist massage we intended to increase range of motion of the joint, 

improve circulation and relaxing painful, adhesions.   

 

 

 

2.5 Physical examinations 

 

To describe patients’ functional status, we measured the active and passive ranges of motion 

of the hip (flexion, extension, abduction) and knee (flexion, extension) joints and walking 

distance without rest. 

 

2.5.1 Motion range tests 

 

Active and passive ranges of motion of the joints were measured using a goniometer. 

Measurements were performed at the beginning and end of both the preoperative and 

postoperative exercise program in the intervention group, and at the beginning and end of 

postoperative rehabilitation in the control group. Measurements were made three times and 

averaged 

 

2.5.2 Measuring walking distance 

 

The data were recorded in a normal hospital corridor with a physiotherapist present. The patient 

was asked to walk on a flat surface with an assistive device appropriate to his/her physical 

condition and also at a recorded speed selected according to his/her condition, without rest until 

the onset of pain. We used this method because it allowed us to visualise the situation of 

everyday life. Inge van den Akker -Scheek and colleagues have also measured walking distance 

in hip prosthesis patients before and after surgery, also using a normal living situation. The 

distance walked was proportional to the functional status of the patient. When measuring 

walking distance, patients were divided into three categories based on their performance. The 

first category was 0-50 metres, the second category was 51-200 metres and the third category 

was longer than 200 metres. 

 

2.6 Questionnaire 

 

2.6.1 Surgical Fear Questionnaire (SFQ) 

 

The Fear of Surgical Intervention is a ten-question questionnaire validated in Hungarian and 

used since 2011. Patients were asked to mark their level of fear between zero and ten. Zero 

meant they were not afraid at all and ten meant they were very afraid. This gives a total score 

of between 0 and 100. The lower the score obtained, the less fearful the patient was of the likely 

complications of the surgery to be performed. Patients completed the questionnaire before the 

prehabilitation programme started and after the programme was completed. For some of the 

control group, it was only taken at the time of admission before surgery. The results suggest 

that the content of the paper-based "Patient Information Leaflet", which was given to the 
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patients beforehand, was able to reduce their anxiety about the surgical procedure they were 

about to undergo. 

 

 

 

2.6.2 Oxford Hip and Knee Score 

 

The changes in patients’ quality of life were evaluated using a questionnaire method. The 

internationally used, validated Oxford Knee and Hip Score quality of life scale was used for 

data collection. The intervention group completed the questionnaires after both the preoperative 

and postoperative rehabilitation programs, while the control group did so only after the 

postoperative program. Completed by patients, the Oxford Hip and Knee Score contains 12 

questions about pain and functional ability over the previous four weeks. Questions are scored 

with numbers between 1 and 5, with 5 meaning normal func-tion and 1 meaning severe 

difficulty. Scores are summed to give a total score between 12 and 60. A lower score indicates 

a more severe condition 

 

2.6.3 Self-designed questionnaire to measure the effectiveness and usability of Patient 

Information Leaflet 

 

We used a questionnaire of our own design to assess the usability and comprehensi-bility of the 

leaflet. It included 12 closed-ended questions and one open-ended question related to the four 

sections of the guide. Based on the answers we gathered information on the amount of new 

information provided by the Leaflet, its comprehensibility, and usabil-ity. 

Patients had three options to choose from with every question, and could give a maximum of 

12 points, which meant that the guide was easy to understand and provided new information.   

 

Patients completed the questionnaire at the end of the post-operative rehabilitation programme 

on a voluntary basis. 

We helped patients understand the questions when necessary. 

 

 

2.7 Postoperative rehabilitation programme 

 

On the 8th to 10th day after surgery, after suture removal, patients were transferred to the 

rehabilitation ward for a medical consultation and functional status assessment on the same day. 

Hip flexors and extensors were strengthened in the supine and lateral recumbent position with 

isometric and isotonic exercises, with great attention to gradual loading. This was followed by 

increasing the range of motion of the hip joint with guided guided active and active exercises. 

In patients undergoing knee replacement surgery, the main objective was to strengthen the knee 

flexors and extensors and increase range of motion. CPM was used to increase the range of 

motion, while electrotherapy devices were used to strengthen the muscles. Occupational 

therapy was another important component of the postoperative programme to improve 

functional movement and self-care. 
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3. Results 

3.1 Demographical data 

 

A total of 103 patients participated in our study. Of the total number of patients, 60 patients 

were waiting for hip replacement surgery, 41 women and 19 men; the median age was 71 years, 

and 43 patients were waiting for knee replacement surgery, 31 women and 12 men; the median 

age was 70 years. There was no significant difference between the THA and TKA groups in 

terms of gender (p=0.682). There was no significant difference between the median age of men 

and women in the TKA group (p=0.085), but a significant difference was observed in the THA 

group (p≤0.05). 
 

3.2 Range of motion of hip and knee joints 

 

For both hip and knee joint movements, the intervention group achieved better results by the 

end of the postoperative period. When determining flexion in hip surgery patients, we measured 

a significantly better value in the intervention group after the operation compared to the control 

group (median 75° (IQR 70-80°) n=27 vs median 60° (IQR 50-70°), n=30). In knee surgery 

patients, flexion showed a significant difference compared to con-trols only at the endpoint of 

rehabilitation (median 100° (IQR 95-100°), n=14 vs median 90° (IQR 90-90°), n=28). 

Extension values in both hip and knee surgery patients tended to be better in the intervention 

groups compared to control patients, but they failed to reach statistical significance. Regarding 

hip abduction values, patients in the intervention group showed better results; however, neither 

at the beginning nor at the end of the rehabilitation were we able to show a significant difference 

between the intervention and the control groups. 

 

 

 

3.3 Walking distance 

 

In the case of hip replacement surgery, 84% members of the intervention group were able to 

walk less than 50m and 16% more than 50m at the beginning of postoperative re-habilitation. 

In comparison, however, only 7% of the members of the control group were able to walk 

more than 50m at the beginning of rehabilitation. At the end of rehabilitation, 68% of the 

intervention group belonged to the second (51-200m) and third (>200m) catego-ries; 14 

patients performed between 50m and 200m, while 3 patients were able to walk more than 

200m without rest. In the control group, the proportion of patients falling into the second and 

third categories was only 50%. 

In the case of knee endoprosthesis surgery, at the start of the rehabilitation program only 7% 

of patients could walk more than 50m in the control group, while in the interven-tion group all 

the patients belonged to the first category. At the end of rehabilitation 61% and 57% of the 

control and intervention patients could walk more than 50m without rest, respectively. 

 

 

 

3.4 Surgical Fear Questionnaire (SFQ) 
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This questionnaire is informative if completed by the patient in the preoperative period, so it 

was only possible to include patients undergoing prehabilitation at the beginning. The 

questionnaire was completed at entry to the programme (prehabilitation) and after 

prehabilitation. The questionnaire was completed by 44 patients: 68% female, mean age 

67.9±11.3.  

For patients undergoing knee replacement (n=14, 22% male, mean age 71.5±7.33), we found 

that fear of intervention and rehabilitation was significantly lower at the end of the 

preoperative programme (median 20.00, IQR 16.25-24.00 points) than at the beginning of the 

programme (median 26, (IQR 30.75-39.75 points) (p<0.01, Cohen= 1.76). Similar results 

were also recorded for patients undergoing hip prosthesis with reduced fear at the end of 

prehabilitation compared to the beginning of prehabilitation (n=30, 36% male, mean age 

66.23±12.5, median 34.50 IQR 28.00-42.00 vs. median 20.00 IQR 16.00-22.00 points, p<0.01 

Cohen's d= 1.76). We also examined fear of surgery among men under 70 and men over 70 at 

the end of the prehabilitation exercise programme. We found that fear levels were 

significantly reduced in both age groups (p<0.01). 

 

We complemented our study with another comparison, where we administered the SFQ 

questionnaire to the control group immediately before surgery and compared this with the 

SFQ measures of the intervention group after prehabilitation. The results demonstrate the 

extent to which face-to-face education and repeated review of printed patient education 

material reduces fear of surgery. The SFQ score was significantly (p<0.001, Cohen's d = 1.76) 

lower in the intervention group (TKA and THA, n=44) (median 20.00 IQR 16.00-24.00, 

median 20.00 IQR 16.00-22.00) than in the control group (TKA and THA, n=44) (median 

64.50 IQR 54.00-82.00, median 73.00 IQR 56.00-81.00). 

 

3.5 Oxford Hip and Knee Score 

 

In the patients with hip endoprosthesis surgery the Oxford Hip and Knee Score in the 

intervention group was significantly (p <0.001) higher than in the control group (median 33 

(IQR 31.5-35), n=27 vs. median 25 (IQR 25-30), n=30). In knee endoprosthesis surgery patients 

the Oxford Hip and Knee Score was also significantly (p <0.05) higher in the in-tervention 

group than in the control group (median 35 (IQR 33-35), n=14 vs. median 30.5 (IQR 30-35), 

n=28 ). 

 

3.6 Effectiveness of patient information 

 

Of the 136 people who met the inclusion criteria, 29 were no longer in post-operative 

rehabilitation care and were discharged to their homes immediately after surgery, so they were 

not able to complete the follow-up questionnaire. Thus, 107 patients (hip and knee replacement 

combined) completed the questionnaire, of which 103 were finally processed. Four people were 

excluded from the analysis because they did not complete the questionnaire correctly.  

The evaluated questionnaires were distributed according to surgery type, age and gender as 

follows: 72% of patients who underwent knee replacement surgery (n= 43) were female; mean 

age 70.49±7.34, 68% of patients who underwent hip replacement surgery (n= 60) were female; 

mean age 68.93±10.88.  
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Evaluation questions 

In the evaluation of the newly introduced patient information leaflet, we found that all 

participants (n=103) scored a median of 12 out of 12 (IQR 11.00-12.00) on the question of how 

well they understood parts of the leaflet. For the question on the content of the new information, 

respondents scored a median of 12 out of 12 points (IQR 11.00-12.00), and for the question on 

use and application in postoperative rehabilitation, respondents scored a median of 12 out of 12 

points (IQR 11.00-12.00). 

 

The results by prosthesis type and age were as follows: 

 

Patients awaiting knee replacement (n=43, 31% female, mean age 70.49±7.34) scored a median 

of 12 out of 12 points (IQR 11.00-12.00) on the question of how well they understood parts of 

the newly introduced patient information leaflet. Those aged under 70 scored better compared 

to those aged 70 or over (median 12 (IQR 12.00-12.00) vs median 12 (IQR 11.00-12.00)).  

The same group scored a median of 12 (IQR 11.00-12.00) for new information content.  Our 

patient education booklet provided more novelty to the 70+ age group (median 12 (IQR 11.00-

12.00) vs median 11 (IQR 11.00-12.00)). 

In post-operative rehabilitation, patients gave a median score of 12 (IQR 11.00-12.00) for use 

and application. Again, a difference by age group was observed for patients under 70 years 

(median IQR 12 (11.75-12.00) points) and patients aged 70 years and over (median IQR 12 

(11.00-12.00) points). 

 

Patients waiting for hip replacement (n=60, 32% male, mean age 68.93±10.88) gave a median 

score of 12 (IQR 11.00-12.00) for the clarity of the information. A higher score was obtained 

for those under 70 years (median 12 (IQR 12.00-12.00) vs median 11 (IQR 11.00-12.00)).  

For new information content, the THA group scored a median IQR of 12 (11.00-12.00). For 

this questionnaire, we were able to provide more new information for those under 70 (median 

11 (IQR 11.00-12.00) vs median 12 (IQR 10.75-12.00)). 

The extent to which they were able to use and apply the patient information leaflet was rated 

at a median of 11 (IQR 11.00-12.00). The results by age group show that the younger age 

group was better able to use the information, with a median score of 12 (IQR 11.75-12.00) for 

those under 70 and a median score of 11 (IQR 11.00-12.00) for those aged 70 or over. 
 

3.7 Days spent in hospital and healthcare costs 

 

In patients with hip prosthesis implantation the postoperative hospital stay was sig-nificantly 

(p <0.01) shorter in the intervention group than in the control group (median 31.5 (IQR 26.5-

32.5) n=27 vs. median 28 (IQR 21-28.5), n = 30). In the intervention group, the number of 

inpatient days after surgery decreased, resulting in a reduction of postoper-ative costs of 

approximately 26%. Another favourable outcome of preoperative prepara-tion was that 5 

patients did not require postoperative rehabilitation in a hospital setting. They used the in-

home physiotherapy service in their own home, in their family environ-ment, further reducing 

the cost of hospital care. 



17 

 

Among patients with knee prosthesis implantation postoperative hospital stay was 

significantly (p <0.05) shorter in the intervention group than in the control group (median 

36.5 (IQR 28-42) n=14 vs. median 29 (IQR 26-32.5) n=28)). Similar to hip prosthesis pa-

tients, a reduction in postoperative costs of approximately 16% was observed in those who 

underwent knee surgery due to shorter hospitalization. 

 

4 Discussion 

 

A new patient pathway for patients waiting for hip and knee replacement at the Kenézy Gyula 

Hospital of the University of Debrecen has been developed, which has been extended with two 

new elements compared to the previous one. On the one hand, participants had the opportunity 

to participate in a prehabilitation, pre-operative physiotherapy programme, and were also given 

a printed patient information booklet to study and consult with the specialist staff during the 

pre-operative period. In our research, we looked at the positive effects of this new patient 

pathway, both for patients and for the care system. 

 

This programme has allowed patients to improve the functionality of the hip and knee joint, 

thereby improving the effectiveness of surgery. Prehabilitation was achieved through the use 

of a personalised gymnastics programme and other physiotherapy treatments, and during the 

prehabilitation programme, the patients were introduced to the gymnastic exercises to be 

performed in the postoperative period, the prohibited postoperative movements and the aids to 

be used immediately after surgery and in the postoperative period. Another positive impact of 

the intervention programme was that patients were able to meet the team members with whom 

they would work in the post-operative period in the Rehabilitation Unit. Prehabilitation took 

place in the 6-5 weeks before surgery. We had to plan the timing of the prehabilitation 

programme carefully, as it had to be far enough away from the surgery date to fit in the 

mandatory tests (goitre, anaesthesia), but not too close to the surgery date, because if the patient 

gets an iatrogenic infection during the programme, the surgery has to be postponed.  

Our research has shown that a patient who has undergone prehabilitation will have better 

functional abilities in the postoperative period in a shorter time.  

Based on the analysis of the data collected in our study, we found that the intervention 

programme had a positive effect on both physical and mental health in our patients.  

Based on the analysis of the evaluation questionnaires, the patient information leaflet we 

prepared proved to be effective, it contained new information, was understandable and usable 

for the patients, 44 of whom preferred the prehabilitation part of the newly designed patient 

pathway.  

Our results also showed that the patient information booklet we designed significantly reduced 

fear of surgery and rehabilitation among patients undergoing total knee and hip endoprosthesis 

during the prehabilitation programme. 

A surprising result of the data analysis by age group was that we were able to provide more 

new information for those under 70 years of age among those who underwent hip replacement, 

although we would have expected them to have more knowledge about all the details of the 

expected intervention. 
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We can say that the educational material we prepared met the expectations of the literature, as 

patients understood and could use the information contained in the leaflet. Similar to the results 

of Kennedy et al, the participants in our study also liked the written material very much. They 

did not have to memorize the information immediately once they had read it, but could take out 

the printed leaflet at any time and reread what had been written. (4) In general, developing 

appropriate leaflet materials is an important part of patient education. This is particularly 

important in the patient population under study, as the proportion of elderly people in the 

population is increasing with the rise in the average age and, in parallel, the number of elderly 

people undergoing lower limb arthroplasty is increasing (58) 

For physical status, the results of the range of motion measurements showed that the 

intervention group was able to achieve better functional abilities during postoperative 

rehabilitation despite a shorter hospital stay. 

 This result was also confirmed by data from the quality of life scales. The efficacy of our 

prehabilitation programme was further confirmed by the fact that three of our hip replacement 

surgery patients did not need hospital rehabilitation at all due to their favourable functional 

status, but were able to continue their movement rehabilitation in the form of home-based 

specialist care in their own homes after the surgery. 

In our study, patients who participated in the prehabilitation programme were able to leave the 

hospital an average of 7.5 days earlier than patients in the control group during the postoperative 

rehabilitation process. The shorter hospital stay reduced the cost of hospital care, resulting in 

financial savings for the healthcare system. In our study, the postoperative costs of hip and knee 

replacement implants were reduced by 26% (THA) and 16% (TKA), respectively. 

Our results are consistent with those of other researchers. In their review, Widmer and 

colleagues compared two forms of prehabilitation: exercise therapy and patient education in 

patients undergoing hip arthroplasty. (59) They concluded that in the postoperative period, 

patients treated with exercise-based prehabilitation had better functional test scores than 

patients without prehabilitation. (59, 60) The same was confirmed by Gränicher P and Plenge 

et al. (28, 61) Myers et al. also found in their study that if patients are admitted to surgery in 

better general and physical-functional condition, they have better postoperative outcomes and 

fewer surgical complications. (62) Moyer and colleagues also found in their systematic meta-

analysis that prehabilitation of patients undergoing total hip and knee replacement surgery 

significantly improved postoperative function and reduced length of hospital stay. (64) A 

similar conclusion has been reached independently by several working groups (Dlott et al, 

Sharma et al, Jones et al, Huang et al, and Butler, Konnyu et al. (63, 27,29, 30, 64,65) 

As can be seen, several previous studies and synthesis reports have examined the effectiveness 

of prehabilitation in hip and knee replacement patients.(61,63) However, the results are 

inconclusive, probably due to differences in the types of interventions used during 

prehabilitation and the length of the prehabilitation period. The importance of the timing of 

prehabilitation has been highlighted by Widmer P et al. The efficacy of prehabilitation is 

strongly associated with the length of intervention and the intensity of therapies (59). It is 

important to investigate whether the efficacy of prehabilitation is influenced by 

sociodemographic factors (e.g. age, gender). However, the role of these factors has not been 

demonstrated in hip replacement patients (59).  
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In the literature, it has been found that increased stress and anxiety result in poorer physical 

performance, which may impair the success of surgery. Cerasola D and colleagues have 

highlighted in their research that in patients with chronic disease, frequent anxiety and stressful 

situations can lead to an increased inactivity state. (66) 

In our study, we also processed the results by type of prosthesis and by age (the under-70 and 

over-70 age groups). We chose the age of 70 because in Hungary, according to the current law, 

workers retire at 65, but due to the socio-economic situation, many retired people are still 

actively working full or part-time on a daily basis until the age of 70. (67, 68) Thus, it may be 

of great importance whether and how soon the still working retired people will be able to 

continue working after the surgery. 

Rohringer et al. have previously found that patients' own health literacy levels play a key role 

in patient education as part of total knee or total hip arthroplasty rehabilitation (TKA/THA).(69) 

Bitzer et al. have described how patient education in an institutional setting can be effective in 

increasing health literacy levels, enabling patients to take a greater role in their own 

rehabilitation process. (70) Rackwitz et al. conclude that comprehensive information and 

education in the pre-operative period of hip and knee endoprosthesis surgery plays a central 

role in preparing for surgery and affects recovery in the postoperative period. It has been 

postulated that preoperative education can help to reduce patients' fear of surgery and minimise 

the need to take analgesics in the postoperative period.(71) Clarius et al. found similar results 

regarding the importance of patient education.(72) 

 

 

5  Limitations 

 Estimating and accurately determining the financing of patient care 

In our study, we focused on the number of days patients spent in the rehabilitation ward after 

surgery when examining the costs of hospital care. One of the main questions of the study is 

whether the prehabilitation programme will reduce the length of postoperative hospital stay. 

This has been achieved and proven. However, if we take into account the fact that the patients 

who benefited from the prehabilitation programme also chose inpatient hospital care, it is clear 

that the cost of their care increased with this time and that the reduction in funding was therefore 

no longer fully justified. The best cost-effectiveness could be achieved if patients chose 

inpatient or maximum day hospitalisation during prehabilitation. 

Another distorting factor in terms of funding is that the patients we studied stayed longer in the 

rehabilitation ward than in other European countries. There are several reasons for this. In 

Hungary, the physiotherapy treatments provided in home care are underfunded, which means 

that providers cannot employ sufficient numbers of rehabilitation specialists and 

physiotherapists. This results in long waiting lists, which in turn leads to delays in starting 

therapy. Patients therefore find it safer to spend their rehabilitation period in hospital, where 

they can be assisted 24 hours a day by the Rehabilitation Unit staff (nurses, physiotherapists 

and doctors). This is enabled and funded by the health care system. 
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 The small size of the intervention team 

 

The number of patients in the intervention group was limited by the presence of exclusion 

criteria. Many did not wish to participate in any form of prehabilitation programme or simply 

did not agree to complete the questionnaires. 

 

 The high age of participants 

 

The median age of patients undergoing endoprosthesis surgery in our study was 70 years. These 

patients were particularly distressed by being away from their families and therefore refused 

the option of a preoperative hospital stay, and were unable to manage outpatient care on a day-

to-day basis, so they were also excluded from the intervention group. 

 

 Cooperation with the doctors performing the surgery 

 

The surgeons feared that prehabilitation in hospital could lead to an increased risk of 

nosocomial infections, which in turn could result in the planned surgery being postponed. 

Therefore, for patients who were already at high risk of surgical complications, preoperative 

hospitalisation was not recommended for inclusion in the programme. 

 

 Limitations in completing the fear of surgery questionnaire 

 

Patients undergoing knee and hip replacement in the pre-operative programme were only able 

to complete the fear of surgery questionnaire because the questionnaire was only taken in the 

pre-operative period. Thus, for patients who arrived at the hospital only in the afternoon before 

the surgery or on the day of the surgery, we were not able to collect the questionnaire because 

of the surgical preparations. 

 

6. Summary 

 

6.1. New results, main findings 

Our research confirmed that: 

 

 Prehabilitation is effective in helping to restore functional ability in the postoperative 

period, mainly through significant improvements in hip and knee movements. 

 

 Quality of life scales show significantly better outcomes in the postoperative period in 

both intervention groups. 

 

 The provision of patient education and patient information material adapted to the target 

group prior to total hip and knee replacement surgery reduced fear of surgery and had a 

positive impact on the postoperative period.  
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 As a result of the prehabilitation programme before total hip and knee replacement 

surgery, the length of hospital stay after surgery was significantly reduced, which 

influenced the reduction of patient care costs. 

 

 

6.2. Conclusions 

 

On this basis, the importance of physical and psychological preparation before elective lower 

limb prosthesis surgery cannot be overemphasised. This process should be integrated into the 

preoperative period according to a carefully defined timing. The use of traditional paper-based 

documents is of considerable help in psychological preparation (taking into account the 

advanced age of the patients). All these can help to reduce the patient's anxiety about surgery 

and post-operative rehabilitation time, and to improve functional status.  

 

 

 

We are committed to continuing and incorporating the new patient pathway we have developed 

into the care protocol of the Rehabilitation Clinic of the University of Debrecen Clinical Centre, 

further increasing the efficiency of the institution and the level of patient satisfaction. 

 

7 References 

 

1. Gaál J. Osteoarthritis 2022 : újdonságok a pathogenezisben és a kezelésben Oszteológiai 

Közlemények. - 2022 : 1-2 (2022), p. 1-7.  

2. Vekerdy-Nagy Zsuzsanna Rehabilitációs orvoslás Budapest, Medicina Könyvkiadó Zrt 2010 

547-560 ISBN 978 963 226 276 5 

3. Központi Statisztikai Hivatal: Tehetünk az egészségünkért 

https://www.ksh.hu/docs/hun/xftp/idoszaki/elef/te_2019/index.html felkeresve 2023.02.27 

4. Kennedy D, Wainwright A, Pereira L, Robarts S, Dickson P, Christian J, et al. A qualitative 

study of patient education needs for hip and knee replacement. BMC Musculoskelet Disord. 

2017 Dec;18(1):413. 

5. Lakatos J., Szendrői M. A csípőízület betegségei Szendrői Miklós Ortopédia Budapest 

Semmelweis Kiadó 2006 341-349 

6. Y.V. Raghava N., Madhura B., Purvi S. Hip Muscle Strengthening for Knee Osteoarthritis: 

A Systematic Review of Literature J Geriatr Phys Ther.2020 Apr/Jun;43(2):89-98. doi: 

10.1519/JPT.0000000000000214. 

7. Katz J. N, Arant K. R., Loeser R. F. Diagnosis and treatment of hip and knee osteoarthritis: 

A review JAMA. 2021 Feb 9; 325(6): 568–578. doi: 10.1001/jama.2020.22171 

8. Stathopoulos N, Dimitriadis Z, Koumantakis GA. Effectiveness of Mulligan's Mobilization 

With Movement Techniques on Range of Motion in Peripheral Joint Pathologies: A Systematic 



22 

 

Review With Meta-analysis Between 2008 and 2018 J Manipulative Physiol Ther. 2019 

Jul;42(6):439-449. PMID: 31324377 DOI: 10.1016/j.jmpt.2019.04.001 

9. Dorsey J, Bradshaw M. Effectiveness of Occupational Therapy Interventions for Lower-

Extremity Musculoskeletal Disorders: A Systematic Review  Am J Occup Ther. 

2017;71(1):7101180030p1-7101180030p11. doi: 10.5014/ajot.2017.023028. 

10. Katona F. A rehabilitáció gyakorlata Budapest, Medicina Könyvkiadó Rt 2004 83-91 

11. Az Egészségügyi Minisztérium szakmai protokollja a porcfelszín-károsodások ellátásáról 

https://www.doki.net/tarsasag/sebesz/upload/sebesz/document/traumtaologia_porcfelszin_kar

osodasok.pdf?web_id= felkeresve 2023.02 

12. Darabosné T. I., Mayer Á., Ober Á. Traumatológiai fizioterápia II. 427-428 

13. Az Egészségügyi Minisztérium szakmai protokollja Coxarthrosis Készítette: Az Ortopédiai 

Szakmai Kollégium http://ftsz.pte.hu/docs/protokollok/ORTCoxarthrosis_P.pdf felkeresve 

2023.02.28 

14. Fisher J. C., FREng, FIMECHE, FIPEM, CEng, CSci, Tribology of Hip Prostheses, Wear 

Performance and Reliability, Effect of Materials and Head Size Total Hip Arthroplasty pp 3–7 

DOI: 10.1007/978-3-642-27361-2_1 

15. Van den Akker-Scheek I,Stevens M., Bulstra K. S.,  Groothoff J. W.,Van Horn R. J.,Zijlstra 

W Recovery of gait after short-stay total hip arthroplasty Arch Phys Med Rehabil 2007 

Mar;88(3):361-7. doi: 10.1016/j.apmr.2006.11.026. 

16. Youm T, Maurer SG, Stuchin SA. Postoperative management after total hip and knee 

arthroplasty. J Arthroplasty.  2005;20(3):322-4. doi: 10.1016/j.arth.2004.04.015. 

17. Restrepo C, Mortazavi S, Brothers J, Parvizi J, Rothman R. Hip dislocation: are hip 

precautions necessary in anterior approaches? Clin Orthop Relat Res .2011;469(2):417-22. doi: 

10.1007/s11999-010-1668-y. 

18. Peak EL, Parvizi J, Ciminiello M, et al. The role of patient restrictions in reducing the 

prevalence of early dislocation following total hip arthroplasty. A randomized, prospective 

study. J Bone Joint Surg Am. 2005 ;87(2):247-53. doi: 10.2106/JBJS.C.01513. 

19. Varacallo M, Luo TD, Johanson NA. Total hip arthroplasty techniques. InStatPearls 

[Internet] 2022 Sep 4. StatPearls 

Publishing.Available:https://www.ncbi.nlm.nih.gov/books/NBK507864/ (accessed 8.12.2022) 

20. Alecci V, Valente M, Crucil M, Minerva M, Pellegrino C, Sabbadini DD. Comparison of 

primary total hip replacements performed with a direct anterior approach versus the standard 

lateral approach: perioperative findings. J Orthopaed Traumatol 2011;12:123-129. 

21. Youm T, Maurer SG, Stuchin SA. Postoperative management after total hip and knee 

arthroplasty. J Arthroplasty.  2005;20(3):322-4. doi: 10.1016/j.arth.2004.04.015. 

22. Howard-Wilsher S, Irvine L, Fan H, Shakespeare T, Suhrcke M, Horton S, et al. Systematic 

overview of economic evaluations of health-related rehabilitation. Disabil Health J. 2016. 

Jan;9(1):11–25. doi: 10.1016/j.dhjo.2015.08.009. 

23. Snow R, Granata J, Ruhil AVS, Vogel K, McShane M, Wasielewski R. Associations 

Between Preoperative Physical Therapy and Post-Acute Care Utilization Patterns and Cost in 

Total Joint Replacement. J Bone Jt Surg. 2014. Oct 1.;96(19):e165. doi: 

10.2106/JBJS.M.01285. 

24. An J, Ryu HK, Lyu SJ, Yi HJ, Lee BH. Effects of Preoperative Telerehabilitation on Muscle 

Strength, Range of Motion, and Functional Outcomes in Candidates for Total Knee 



23 

 

Arthroplasty: A Single-Blind Randomized Controlled Trial. Int J Environ Res Public Health. 

2021. Jun 4.;18(11):6071. doi: 10.3390/ijerph18116071 

25. Oosting E, Jans MP, Dronkers JJ, Naber RH, Dronkers-Landman CM, Appelman-de Vries 

SM, et al. Preoperative Home-Based Physical Therapy Versus Usual Care to Improve 

Functional Health of Frail Older Adults Scheduled for Elective Total Hip Arthroplasty: A Pilot 

Randomized Controlled Trial. Arch Phys Med Rehabil. 2012. Apr;93(4):610–6. doi: 

10.1016/j.apmr.2011.11.006. 

26. Majid N, Lee S, Plummer V. The effectiveness of orthopedic patient education in improving 

patient outcomes: a systematic review protocol: JBI Database Syst Rev Implement Rep. 2015. 

Jan;13(1):122–33. doi: 10.11124/jbisrir-2015-1950. 

27. Sharma R, Ardebili MA, Abdulla IN. Does Rehabilitation before Total Knee Arthroplasty 

Benefit Postoperative Recovery? A Systematic Review. Indian J Orthop. 2019. Feb;53(1):138–

47. doi: 10.4103/ortho.IJOrtho_643_17. 

28. Gränicher P, Stöggl T, Fucentese SF, Adelsberger R, Swanenburg J. Preoperative exercise 

in patients undergoing total knee arthroplasty: a pilot randomized controlled trial. Arch 

Physiother. 2020. Dec;10(1):13. doi: 10.1186/s40945-020-00085-9. 

29. Jones CA, Martin RS, Westby MD, Beaupre LA. Total joint arthroplasty: practice variation 

of physiotherapy across the continuum of care in Alberta. BMC Health Serv Res. 2016. 

Dec;16(1):627. doi: 10.1186/s12913-016-1873-9. 

30. Huang SW, Chen PH, Chou YH. Effects of a preoperative simplified home rehabilitation 

education program on length of stay of total knee arthroplasty patients. Orthop Traumatol Surg 

Res. 2012. May;98(3):259–64. doi: 10.1016/j.otsr.2011.12.004. 

31. Chen H, Li S, Ruan T, Liu L, Fang L. Is it necessary to perform prehabilitation exercise for 

patients undergoing total knee arthroplasty: meta-analysis of randomized controlled trials. Phys 

Sportsmed. 2018. Jan 2.;46(1):36–43. doi: 10.1080/00913847.2018.1403274. 

32. Topp R, Swank AM, Quesada PM, Nyland J, Malkani A. The Effect of Prehabilitation 

Exercise on Strength and Functioning After Total Knee Arthroplasty. PM&R. 2009. Aug 

;1(8):729–35. doi: 10.1016/j.pmrj.2009.06.003. 

33. Swank AM, Kachelman JB, Bibeau W, Quesada PM, Nyland J, Malkani A, et al. 

Prehabilitation Before Total Knee Arthroplasty Increases Strength and Function in Older Adults 

With Severe Osteoarthritis. J Strength Cond Res. 2011. Feb ;25(2):318–25. doi: 

10.1519/JSC.0b013e318202e431. 

34. Kósa I. , Kincses Gy. , Soós Gy. , Grózli Cs. , Hohmann J. A betegszerep felértékelődése a 

21 századi egészségügyi ellátásban: Öngondoskodás támogatása, egészség- magatartás 

fejlesztése complex ellátási rendszerben Magyar Tudomány 181(2020)7, 968–982 DOI: 

10.1556/2065.181.2020.7.13 

35. Hibbard JH. Patient activation and the use of information to support informed health 

decisions. Patient Educ Couns. 2017 Jan;100(1):5–7.  

36. O’ Reilly M, Mohamed K, Foy D, Sheehan E. Educational impact of joint replacement 

school for patients undergoing total hip and knee arthroplasty: a prospective cohort study. Int 

Orthop. 2018 Dec;42(12):2745–54. 

37. Sinatti P, Sánchez Romero EA, Martínez-Pozas O, Villafañe JH. Effects of Patient 

Education on Pain and Function and Its Impact on Conservative Treatment in Elderly Patients 



24 

 

with Pain Related to Hip and Knee Osteoarthritis: A Systematic Review. Int J Environ Res 

Public Health. 2022 May 19;19(10):6194. 

38. Stenquist DS, Ready LV, Ghazinouri R, Beagan C, Wisdom A, Katz JN. Development of 

Patient Education Materials for Total Joint Replacement During an International Surgical 

Brigade. JAAOS Glob Res Rev [Internet]. 2020 Oct [cited 2022 Nov 2];4(10). Available from: 

https://journals.lww.com/10.5435/JAAOSGlobal-D-20-0007 

39. Yi MM, Yi PH, Hussein KI, Cross MB, Della Valle CJ. Readability of Patient Education 

Materials From the Web Sites of Orthopedic Implant Manufacturers. J Arthroplasty. 2017 

Dec;32(12):3568–72. 

40. Badarudeen S, Sabharwal S. Assessing Readability of Patient Education Materials: Current 

Role in Orthopaedics. Clin Orthop. 2010 Oct;468(10):2572–80. 

41. Weiss BD, Blanchard JS, McGee DL, Hart G, Warren B, Burgoon M, et al. Illiteracy among 

Medicaid Recipients and its Relationship to Health Care Costs. J Health Care Poor 

Underserved. 1994;5(2):99–111. 

42. Koivisto JM, Saarinen I, Kaipia A, Puukka P, Kivinen K, Laine KM, et al. Patient education 

in relation to informational needs and postoperative complications in surgical patients. Int J 

Qual Health Care. 2020 Apr 21;32(1):35–40. 

43. Doinn TO, Broderick JM, Abdelhalim MM, Quinlan JF. Readability of Patient Educational 

Materials in Hip and Knee Arthroplasty: Has a Decade Made a Difference? J Arthroplasty. 2020 

Nov;35(11):3076–83. 

44. Oroszi J. Professional protocol of the Ministry of Health on nurse- infection control, 

National Spine Centre [Internet]. 2022. Available from: 

https://gerinces.hu/kezeles/konzervativ-kezeles/betegoktatasrol/ 

45. Shnaekel AW, Hadden KB, Moore TD, Prince LY, Lowry Barnes C. Readability of Patient 

Educational Materials for Total Hip and Knee Arthroplasty. J Surg Orthop Adv. 2018 

Spring;27(1):72–6. 

46. Doering S, Katzlberger F, Rumpold G, Roessler S, Hofstoetter B, Schatz DS, et al. 

Videotape Preparation of Patients Before Hip Replacement Surgery Reduces Stress: 

Psychosom Med. 2000 May;62(3):365–73. 

47. Dekkers T, Melles M, Groeneveld BS, de Ridder H. Web-Based Patient Education in 

Orthopedics: Systematic Review. J Med Internet Res. 2018 Apr 23;20(4):e143. 

48. Kruzik N. Benefits of preoperative education for adult elective surgery patients AORN J 

2009 Sep;90(3):381-7. doi: 10.1016/j.aorn.2009.06.022. 

49. Syx R. L. The Practice of Patient Education The Theoretical Perspective Orthopaedic 

Nursing 27(1):p 50-54, January 2008. | DOI: 10.1097/01.NOR.0000310614.31168.6b 

50. Calatayud J, Casaña J, Ezzatvar Y, Jakobsen MD, Sundstrup E, Andersen LL. High intensity 

preoperative training improves physical and functional recovery in the early post-operative 

periods after total knee arthroplasty: a randomized controlled trial. Knee Surg Sports Traumatol 

Arthrosc. 2017. Sep;25(9):2864–72. doi: 10.1007/s00167-016-3985-5. 

51. Professional protocol of the Ministry of Health on physiotherapy of knee arthroplasty 

[Internet]. National Healthcare Service Center.  https://old-

kollegium.aeek.hu/conf/upload/oldiranyelvek/ORT_terdarthrosis%20ellatasarol%20(arthrosis

%20deformans%20genus)_mod1_v0.pdf felkeresve  2022.10.04. 



25 

 

52. Holm I, Bolstad B, Lütken T, Ervik A, Røkkum M, Steen H. Reliability of goniometric 

measurements and visual estimates of hip ROM in patients with osteoarthrosis. Physiother Res 

Int. 2000. Nov;5(4):241–8. doi: 10.1002/pri.204. 

53. Clarkson HM. Musculoskeletal assessment: joint range of motion and manual muscle 

strength. 2nd ed. Philadelphia: Lippincott Williams & Wilkins; 2000. 432 pp. ISBN 13; 978-0-

683-30384-1 

54. Ko Y, Lo NN, Yeo SJ, Yang KY, Yeo W, Chong HC, et al. Rasch analysis of the Oxford 

Knee Score. Osteoarthritis Cartilage. 2009. Sep;17(9):1163–9. doi: 

10.1016/j.joca.2009.04.004. 

55. Wittmann V, Csabai M, Drótos G, Lázár G. A Sebészeti Beavatkozástól Való Félelem 

Kérdőív magyar nyelvű változatának reliabilitás- és validitásvizsgálata sebészeti 

beavatkozáson átesett páciensek körében. Orv Hetil. 2018 Nov;159(47):1988–93. 

56. Kruzik N. Benefits of preoperative education for adult elective surgery patients AORN J 

2009 Sep;90(3):381-7. doi: 10.1016/j.aorn.2009.06.022. 

57. Syx R. L. The Practice of Patient Education The Theoretical Perspective Orthopaedic 

Nursing 27(1):p 50-54, January 2008. | DOI: 10.1097/01.NOR.0000310614.31168.6b 

58. Katics L, Lőrinczy D. Az erőedzés biomechanikája, mozgásanyaga és módszerei. 1. 

Budapest: Akadémia Kiadó; 2010. ISBN 978 963 05 8843 0 

59. Widmer P, Oesch P, Bachmann S. Effect of Prehabilitation in Form of Exercise and/or 

Education in Patients Undergoing Total Hip Arthroplasty on Postoperative Outcomes—A 

Systematic Review. Medicina (Mex). 2022. May 30.;58(6):742. doi: 

10.3390/medicina58060742. 

60. McDonald S, Page MJ, Beringer K, Wasiak J, Sprowson A. Preoperative education for hip 

or knee replacement. Cochrane Musculoskeletal Group, Cochrane Database Syst Rev [Internet]. 

2014. May 13. doi:10.1002/14651858.CD003526.pub3. 

61. Plenge U, Nortje MB, Marais LC, Jordaan JD, Parker R, van der Westhuizen N, et al. 

Optimising perioperative care for hip and knee arthroplasty in South Africa: a Delphi consensus 

study. BMC Musculoskelet Disord. 2018. Dec;19(1):140. doi: 10.1186/s12891-018-2062-2. 

62. Myers JN, Fonda H. The Impact of Fitness on Surgical Outcomes: The Case for 

Prehabilitation. Curr Sports Med Rep. 2016;15(4):282–9. doi: 

10.1249/JSR.0000000000000274. 

63. Moyer R, Ikert K, Long K, Marsh J. The Value of Preoperative Exercise and Education for 

Patients Undergoing Total Hip and Knee Arthroplasty: A Systematic Review and Meta-

Analysis. JBJS Rev. 2017. Dec;5(12):e2–e2. doi: 10.2106/JBJS.RVW.17.00015. 

64. Butler GS, Hurley CAM, Buchanan KL, Smith-VanHorne J. Prehospital education: 

effectiveness with total hip replacement surgery patients. Patient Educ Couns. 1996. 

Nov;29(2):189–97. doi: 10.1016/0738-3991(96)00883-x. 

65. Konnyu KJ, Thoma LM, Bhuma MR, Cao W, Adam GP, Mehta S, és mtsai. Prehabilitation 

and Rehabilitation for Major Joint Replacement [Internet]. Agency for Healthcare Research and 

Quality (AHRQ); 2021 Nov. doi: 10.23970/AHRQEPCCER248 

66. Cerasola D, Argano C, Corrao S. Lessons From Covid-19: Physical Exercise Can Improve 

and Optimize Health status 2022 May DOI: 10.3389/fmed.2022.834844 

67. Act LXXXI of 1997 on social security pension [Internet]. Dec 1, 2021. Available from: 

https://njt.hu/jogszabaly/1997-81-00-00 requested 31/10/2022 



26 

 

68. Veres D. Hundreds of thousands of Hungarian pensioners forced to work They have 

devastating opportunities. Available from: https://www.portfolio.hu/gazdasag/20191028/tobb-

szazezer-magyar-nyugdijas-kenytelen-dolgozni-lesujto-lehetosegeik-vannak-404899# 

69. Rohringer M, Kellerer JD, Fink C, Schulc E. The role of health literacy in orthopaedic 

rehabilitation after total knee and hip arthroplasty: A scoping review. Int J Orthop Trauma Nurs. 

2021 Feb 1;40:100793. 

70. Bitzer EM, Spörhase U. Gesundheitskompetenz in der medizinischen Rehabilitation und 

die Bedeutung für die Patientenschulung. Bundesgesundheitsblatt - Gesundheitsforschung - 

Gesundheitsschutz. 2015 Sep;58(9):983–8. 

71. Rackwitz L, Reyle-Hahn SM, Nöth U. Präoperatives Management und Patientenschulung 

in der Fast-Track-Endoprothetik. Orthop. 2020 Apr;49(4):299–305.  

72. Clarius M, Rackwitz L, Nöth U, Clarius J, Clarius LM. Prästationäres Management in der 

Fast-Track-Endoprothetik. Orthop. 2022 May;51(5):352–7. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



27 

 

8 Publication list

 

 



28 

 

 

9 Acknowledgements 

 

I am grateful to my supervisor Dr. Ilona Veres-Balajti who gave me the opportunity to do my 

research. She provided me with great professional support throughout our research. In any 

difficult situation she gave me calmness and patience. 

 

Special thanks to Dr. Balázs Lukács, Assistant Professor, for his professional support in writing 

the papers. 

 

I would like to thank my current supervisor Dr. habil Zoltán Jenei Zoltán, Director of the 

Department of Medical Rehabilitation and Physical Medicine, University of Debrecen Clinical 

Centre, for his support to complete my research after the integration. 

 

I am grateful to the head of the Rehabilitation Department of the former Kenézy Gyula Hospital 

and to the medical specialists for providing me with the research space and the patient material 

included in the research. 

 

I would like to thank Judit Seres, the Director of Nursing of the former Kenézy Gyula University 

Hospital of the University of Debrecen, Dr. Zsolt Lampé, the Director of the Hospital, and Dr. 

Zoltán Mikó, the Medical Director, for their permission and support for my research. 

 

I would also like to thank my former and current colleagues who helped me a lot in carrying 

out my work. 

 

I would like to thank my colleague and friend Enikő Király, for her emotional support and 

useful advice throughout the research. 

 

Finally, I would like to thank my husband, my children and my parents for their support, 

encouragement and understanding during the time I spent on this research. 

 

 

 

 

 

 

 

 

 


