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Valorisation 

In this chapter, we will focus on the valorisation (potential) of the clinical innovation and 
research as presented in this PhD thesis. The primary goal was to improve surgical outcomes 
in patients who chose to have total knee replacement (TKR) by focusing on individual patient 
preferences and values concerning their daily (physical) functioning and, more in general, 
preventing functional decline during the hospitalization period. To do so, we undertook 
actions aimed to optimize patients’ physical functioning throughout the whole trajectory, from 
indication up until recovery of physical functioning. These actions were augmented by 
elements of shared decision making as part of the care continuum. As a result, patients, their 
relatives and healthcare professionals constantly collaborate on well-defined, personal goals 
related to the patients physical, social and mental living context.1 

In this chapter, we will estimate the impact of the research for the Nij Smellinghe hospital 
(NS). First, we will outline the original situation and care transition in the Nij Smellinghe 
hospital. Then we will present the methods that we have used to determine this impact. Finally, 
we will present and discuss the potential impact for other hospitals in the Netherlands and 
valorisation possibilities elsewhere. 

 
Original situation 

The author of this thesis has worked as a physiotherapist and clinical health scientist in the Nij 
Smellinghe hospital in Drachten, the Netherlands. Nij Smellinghe is a regional hospital with 
320 beds. The orthopaedic ward has 17 clinical beds and provides primary TKR to 150 patients 
and primary total hip replacement to 250 patients annually. The healthcare team in charge of 
the treatment of patients scheduled for elective total joint replacement and other major 
elective and traumatic orthopaedic surgery consists of 5 orthopaedic surgeons, 2 nurse 
practitioners, 1 physician assistant, 3 physiotherapists, and 35 nurses. 

At the start of the healthcare transition, the Joint Care® clinical pathway was the care 
regime in NS. Working with this clinical pathway meant that patients and healthcare 
professionals worked together on discharge homewards or an inpatient rehabilitation facility, 
following a rather strict timetable for all patients. Certain activities took place at certain time 
points. For example, patients transferred from their bed for the first time on the day after 
surgery between 10:00 am and 11:30 am. They walked for the first time with crutches on the 
second day after surgery. Climbing stairs was not allowed before the third day after surgery. If 
no complications arose, patients were discharged from the hospital after five days. Organising 
the care following a timetable already meant a big change of the care process and progress in 
the planning of care logistics and available resources.2,3 Before the introduction of the Joint 
Care® pathway, the care for patients who underwent TKR surgery was organized fragmentarily 
and financed accordingly. There was almost no cooperation between the different healthcare 
professionals. Moreover, no overall treatment goals were defined. The length of stay for 
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patients after TKR in the period before the introduction of Joint Care® was, however, 11 days 
on average, indicating that the Joint Care® pathway was already a big improvement. 

In 2008, Oosting et al. showed that physiotherapy regimes for patients who were treated 
in Joint Care® pathways had ample room for improvement. This publication and consecutive 
debates formed the start of the projects and processes described in this thesis.  

 
Care transition 

In line with the recommendations of Oosting et al., we set out to further optimise the clinical 
care pathway in NS for patients having TJR, with the department of Physiotherapy as initiator 
and driving force. As outlined in more detail in the general discussion, we took the following 
steps: 
 

1. Preoperative risk stratification 
We developed and consequently implemented a preoperative screening tool  
—complementary to the medical screening performed by the anaesthesiologist— to 
determine whether patients have an increased risk for delayed recovery. This model 
has been described in a Dutch guideline for physiotherapists on the management of 
patients having TKR surgery.  

2. Monitor progression of functional recovery 
We implemented the modified Iowa Levels of Assistance Scale (mILAS). This scale 
measures delayed functional recovery and allows physiotherapists to monitor a 
patient’s discharge readiness. 

3. Personalized functional goal-setting 
Based on the previous step, we were able to introduce personalized functional goal-
setting during hospitalisation. This goal-setting strategy helped stimulate patients to be 
more physically active and to achieve meaningful goals that needed to be reached in 
order to be discharged home. 

4. Focussed and tailored peri-operative information 
We replaced the one-size-fits all group session before the TKR surgery with continuous 
shared decision-making —on the basis of functional outcome measurements— through-
out the peri-operative care process. 

5. Early mobilization 
We introduced fast-track mobilization at the orthopaedic ward. Mobilization now starts 
four hours after surgery at the latest. 

6. Adequate pre- and postoperative personalized therapeutic regimes 
These regimes are based on the risk stratification and introduction of fast-track surgery 
and pre- and postoperative therapeutic training. They aim to optimize and personalize 
the patient’s functional outcomes and to prevent a complicated recovery process. 
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Determining the impact of the care transition for Nij Smellinghe hospital 

Since the start of the pre- and postoperative screening, we have stored all the data obtained 
from the measurements in a database. These data gave us valuable insight into the entire 
patient population and into the characteristics and experiences of each individual patient 
during his or her care trajectory. Moreover, the database has allowed us to continuously 
monitor the effectiveness of the care transition over time. 

 
Implications of the transition of care 

We have already shown in chapter 2 that stimulation of the patient’s activities aligned by 
personalized functional goal-setting during hospitalisation resulted in a larger proportion of 
the patients (82%) undergoing TKR being discharged home compared with the Joint Care® 
period (70%). Moreover, we found that the time to inpatient recovery of activities was 
shortened by half a day and the period of hospitalization was shortened by one day after the 
introduction of this function-tailored pathway.4 

To date, the database contains data from all 958 patients who underwent TKR between 
April 2009 and May 2017. During this eight-year period, the clinical care pathway was updated 
twice. First, it was changed from a Joint Care® pathway3 (May 2009 – Dec 2010) to a function-
tailored pathway4 (Jan 2011 – Oct 2013). Then, it was changed from the function-tailored 
pathway to a fast-track pathway5 (Nov 2013 – May 2017). To investigate the implications of 
these transitions of care on patient outcomes and costs, we repeated the research 
methodology and statistical analysis described in chapter 2 but this time using our extended 
database. The goal was to investigate the comparative effectiveness of the care transition to 
the fast-track pathway compared with the original situation at the start of the data collection in 
2009.  

 
How did we investigate the comparative effectiveness?  

We used the same observational study design that was described in chapter 2. We compared 
outcome measures of the TKR patient groups taken in for surgery before and after introduction 
of the function-tailored pathway and the fast-track pathway respectively. Preoperative 
characteristics, prospectively collected during the screening, were used in the analysis to 
ensure comparability of the patient groups over time. Data were anonymously retrieved from 
the medical files of all 958 patients who underwent elective primary TKR between 1 April 2009 
and 1 May 2017 (n = 171 in the Joint Care® period, n = 360 in the function-tailored period and 
n = 427 in the fast-track period).  
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Results 

Comparative effectiveness 

The preoperative characteristics and postoperative outcomes of the patients who underwent 
TKR in the Joint Care® period, in the function-tailored care period and in the fast-track period 
are presented in Table 1. 

 
Table 1. Characteristics of the patients scheduled for TKR at preoperative screening and during their 

postoperative recovery, divided over the three clinical pathways. 
 

 Joint Care® period 
2009-2010 

 function-tailored period 
2010-2013 

 fast-track period 
2013-2017 

 

  n mean/% SD   n mean/% SD   n mean/% SD   
             
age (years) 171 71.0 8.4   360 69.2 9.8   427 70.1 8.5   
BMI (kg/m2)  169 29.8 5.3   357 30.1 5.0   427 29.2 4.5   
ISAR (0-6 points) 156 1.2 1.2   353 0.9 1.0   422 0.8 0.9   
TUG (time in s) 170 12.1 7.1   353 11.4 5.8   419 9.2 5.7   
DEMMI (0-100 points) 155 77.1 17.1   344 76.2 16.6   410 83 15.0   
LOS (days) 124 4.8 1.3   295 4.0 1.2   388 3.4 1.1   
IROA ( days) 124 4.3 0.9   295 3.5 0.9   388 2.9 0.9   
discharge destination 
(% home) 171 69.6     338 82.0     388 91.0     

 

BMI: Body mass index; DEMMI: De Morton Mobility Index; IROA: time to inpatient recovery of activities, measured 
by mILAS; ISAR: identification of seniors at risk; LOS: length of hospital stay; TUG: Timed up and Go test 

 
Between May 2009 and May 2017, a total of 958 people underwent primary TKR and were 
screened preoperatively (Table 1). Characteristics of patients who were included during the 
Joint Care® (n = 171), function-tailored (n = 360) or fast-track (n = 427) period are presented in 
Table 1.  

To investigate what the impact of the care transition was on the speed of inpatient 
recovery of activities, we have to adjust for baseline differences between the three groups of 
patients (Joint Care®, function-tailored care and fast-track care) in the analysis. Therefore, we 
used a multivariate regression model to test if the tailored-care pathway and the fast-track 
pathway reduced the number of days needed for recovery of relevant inpatient activities. We 
used tobit regression because some patients left the hospital (to a nursing home or 
rehabilitation facility) before they completely recovered their activities and had therefore a 
missing IROA that was treated as right-censored in the tobit analysis.   

Due to several preoperative missing values (mostly on the DEMMI), 895 patients were 
included in the regression analysis. In the analysis there were 136 right-censored observations 
in total. This means that data for recovery of physical functioning after surgery, as assessed with 
the mILAS, was available for 84% of the patients (70%, 82% and 91% in the Joint Care®, 
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function-tailored care and fast-track care groups, respectively). Table 2 shows that patients in 
the tailored care group attained inpatient recovery of activities 1.5 days earlier than the 
patients in the Joint Care® group (p <0.01). The patients in the fast-track care group attained 
inpatient recovery of activities 2.1 days earlier than the patients in the Joint Care® group (p < 
0.01) (Table 2).  

 
Table 2. Differences in the number of days to inpatient recovery of activities (IROA) before and after the 

introduction of the function-tailored care pathway and the fast-track pathway respectively compared to 
Joint Care, adjusted for preoperative patient characteristics (multivariate tobit regression, n=895). 

 
independent variable coefficient (days) P 95% CI 
     
Patient groups/periods     
function-tailored vs Joint Care -1.45 <0.01 -2.00 -0.90 
fast-track vs Joint Care -2.07 <0.01 -2.61 -1.53 
Preoperative patient characteristics     
TUG time (s) 0.16 <0.01 0.11 0.21 
BMI (Kg/m2) 0.01 0.81 -0.04 0.05 
DEMMI score (0-100 points) -0.02 <0.01 -0.04 -0.01 
ISAR score (0-6 points) 0.47 <0.01 0.25 0.69 
age (y) 0.05 <0.01 0.02 0.07 
     
BMI: Body mass index; DEMMI: De Morton Mobility Index; ISAR: identification of seniors at risk; TUG: Timed up 
and Go test 

 
 

A multivariate logistic regression model was used to test whether the proportion of people 
going to an inpatient rehabilitation facility changed after implementation of the function-
tailored care pathway and the fast-track pathway. In total, data of 895 patients were included 
in the analysis. Both the function-tailored care pathway and the fast-track pathway were 
associated with a change in the probability of discharge to a rehabilitation facility (odds ratio 
0.49, 95% CI 0.29–0.83 and odds ratio 0.31, 95% CI 0.18–0.55 respectively). For details see 
Table 3. 
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Table 3. Odds ratios for referral to an inpatient rehabilitation facility before and after the introduction of 

respectively the function-tailored care pathway and the fast-track pathway compared to Joint Care, 
adjusted for preoperative factors (multivariate logistic regression, n=895). 

 
independent variable Odds ratio P 95% CI 
Patient groups/periods     
function-tailored vs Joint Care 0.49 <0.01 0.29 0.83 
fast-track vs Joint Care 0.31 <0.01 0.18 0.55 
Preoperative patient characteristics     
TUG time (s) 1.08 <0.01 1.03 1.13 
BMI (Kg/m2) 1.02 0.50 0.97 1.06 
DEMMI score (0–100 points) 0.98 <0.05 0.96 0.99 
ISAR score (0–6 points) 1.37 <0.01 1.10 1.69 
age (y) 1.05 <0.01 1.02 1.09 
BMI: Body mass index; DEMMI: De Morton Mobility Index; ISAR: identification of seniors at risk; TUG: 
Timed up and Go test 

 
 

Economic impact  

In 2010, approximately 20,000 patients in the Netherlands choose to have a TKR6.  
The total cost of TKR is about €10,000 per patient. Additional costs are caused by discharging 
patients to a nursing home or an inpatient rehabilitation centre (approximately  30% of the 
patients)4. But also more general costs are caused by remaining hospitalization-related 
disability of mostly frail elderly patients that affects their independency in daily activities. 

The transitional process in NS has resulted in, on average, a two-day reduction of the 
time it takes to achieve inpatient recovery of activities. If patients are discharged two days 
earlier due to this increased recovery speed, this amounts to a savings of €1,200 per patient 
(one day in NS costs approximately € 600 per patient). In addition, the number of patients 
discharged to an inpatient rehabilitation centre decreased. In the Joint Care® period, 30% of 
the patients were discharged to an inpatient rehabilitation centre; in the function-tailored 
period this decreased to 18% and in the fast-track pathway only 9% of the patients were 
discharged to an inpatient rehabilitation centre. From a report published in 2013 
(Zorgverzekeraars Nederland) we know that the price for one day in a rehabilitation centre is € 
254 per patient and  mean stay of TKR patients in inpatient rehabilitation is 42 days.7 Patients 
from our hospital that were discharged to an inpatient rehabilitation centre stayed there 
however 21 days on average (source: hospital information system). The reduction from 30 to 
9% of the TKR patients is estimated to have resulted in a savings of €5,334 (€ 254 x 21 days) 
for each patient who went home instead of to the rehabilitation centre. Therefore a crude 
estimate of the total cost reduction for all patients undergoing TKR in Nij Smellinghe hospital 
amounts to €348,0021 per year (150 patients x €1,200 + 21% of 150 patients x €5,334 = 
€348,021).  
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By extrapolating the economic results of Nij Smellinghe to the 20,000 patients 
undergoing TKR surgery in the Netherlands every year, we see that the possible benefits could 
be €26,240,280 per year (20,000 patients x €1,200 + 21% of 20,000 patients x €5,334 = 
€26,240,280). 

 
 

Sharing knowledge, insights and experiences 

During the development of this thesis, we created knowledge and insights that possibly could 
be relevant for national and international care improvement initiatives. By being a learning 
health system, in which all the healthcare professionals involved gain insight and experience 
together, knowledge and insights are widely supported in our organization. Due to this broad 
support in our hospital, we were able to organise several national and international 
educational initiatives both in our hospital as well as in other hospitals or universities.  

Moreover, results and recommendations obtained from our studies are shared within 
scientific journals and national and international symposia or congresses (see for an overview 
appendix 1).  

Embedded science is a learning-by-doing approach in which co-creation and integration 
are the key issues. Besides co-creation and integration on a micro level (the physiotherapy 
department of Nij Smellinghe) or on a meso level (interdisciplinary teams in Nij Smellinghe), 
this co-creation can also be organized on a macro level (regional or national). For valorisation 
of our scientific progression on a larger scale, the Dutch BiBo “community of practice” (CoP) is 
a good example. In this CoP, 25 embedded scientists in 14 other hospitals in the Netherlands 
are involved and are sharing knowledge and experiences together, aiming to enhance the 
quality of research and therefore the quality of care for patients undergoing major surgery. 
This initiative started 10 years ago, on the initiative and under the supervision of Nico van 
Meeteren (formerly of TNO, nowadays of Maastricht University). The community of practice 
meetings are organized every 6 weeks in Utrecht, the Diakonessenhuis, where one of the BiBo 
CoP-members works as a physiotherapist and embedded scientist as well.  

A specific product of this community of practice is the development of a national 
physiotherapy guideline “Better in Better out”, a prehabilitation program for patients 
undergoing total hip or total knee replacement.8  

Besides sharing knowledge and experiences with other care professionals, it is perhaps 
even more important to share this knowledge with (potential) patients. Therefore, we 
organized in Nij Smellinghe, in cooperation with the NDC media group (Leeuwarden), a public 
academy with a focus on personalization of peri-operative care and how patients can improve 
their self-management possibilities in their own patient journey. This event gained 700 visitors 
from the Drachten community on the 20th of March 2017. 
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The fact that Nij Smellinghe hospital has become a model of how perioperative care can 
be organized is demonstrated by the attention it has received from national and international 
media. Besides articles in regional and national newspapers, it also received attention from 
National Dutch TV and radio broadcasting. Moreover, the German ZDF and ARD made items 
about the peri-operative care in Nij Smellinghe for TV broadcasting.    

 
Preoperative physiotherapy interventions 

We hypothesised that fragile older patients can prevent adverse events and a complicated 
recovery by participating in focused prehabilitation interventions. However, it is known that 
there is conclusive evidence that for the low risk patients prehabilitation does not improve their 
outcomes and there is inconclusive evidence for the merit of prehabilitation in people with 
high risk profiles undergoing TKR.9–12 According to Hoogeboom et al., the main reasons for 
the limited evidence of the latter are the scarce experiments in high risk patients and the 
moderate methodological quality of these clinical trials and of the physiotherapy interventions 
applied in these trials.13  

In chapter 5, we have shown that poor preoperative functional mobility does hamper 
inpatient recovery of activities in TKR patients, which can lead to hospital-related disability due 
to prolonged hospital stay.14,15 We are one of the first who researched preoperative functional 
mobility as a determinant of inpatient recovery of activities. Functional mobility is modifiable 
in physically frail patients by tailored, supervised physical therapy interventions.16–18 As 
hypothesized by Hoogeboom et al. in 2012 and preliminarily demonstrated by Hansen et 
al.,19,20 we think that tailored prehabilitation might prevent a delay in inpatient recovery and a 
consequently extended hospital stay in this poorly functioning group of patients.  As the 
upcoming Better in Better out prehabilitation program can be a possible solution, it is 
therefore already implemented in Nij Smellinghe as usual care. The perioperative therapeutic 
exercise intervention is based on previous work, as this intervention was determined safe and 
effective at enhancing preoperative functional abilities.21 In general, the exercise program is 
characterized by personalized and contextualized, neuromuscular, functional training along 
the methods of de Vreede et al.16 Exercise is provided twice a week at a high intensity (Borg 
Scale: 13-15) in the living situation of the patient18. Exercise in the patient’s own living 
environment is deemed essential to: (1) ensure that frail elderly patients will join in the exercise 
program and (2) facilitate the transition of exercises into practice.21 
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Conclusion 

To reach successful surgical outcomes after TKR, state of the art anaesthetic and surgical 
approaches are essential. But only successful surgery does not ensure satisfying patient 
outcomes. The results of this thesis give suggestions on how the care process of patients 
around TKR can be improved, by taking patients’ needs and preferences into account.  

By implementing a stimulating and activating culture and infrastructure on the 
orthopaedic ward and by directing additional personalized pre and postoperative 
interventions based on screening of preoperative functional mobility (TUG, DEMMI) and 
postoperative personalized functional goal setting after surgery we showed that patients 
outcomes can be improved. 

However, a continuous cycle of evaluation and innovation is needed to identify new 
points of improvement and to further optimize the cure and care of patients after TKR surgery 
in the future.   
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Appendix 1 

International publications: 

1. Van der Sluis G, Goldbohm R, Elings J, et al. Prediction and visual presentation of 
inpatient recovery of functional activities after total knee replacement based on pre-
operative patient characteristics; submitted to Journal of physiotherapy 

2. Van der Sluis G, Goldbohm R, Elings J, et al. Pre-operative functional mobility as an 
independent determinant of inpatient functional recovery after TKA during three 
periods that coincided with changes in clinical pathways. Bone Jt J. 2017;99(2):211-217 

3. Elings J, van der Sluis G, Goldbohm S, et al. Development of a Risk Stratification Model 
for Delayed Inpatient Recovery of Physical Activities in Patients Undergoing Total Hip 
Replacement. J Orthop Sport Phys Ther. 2016;Jan(26) 

4. Van der Sluis G, Goldbohm RA, Bimmel R, et al. What augmented physical activity and 
empowerment can bring to patients receiving total knee replacement: content, 
implementation, and comparative effectiveness of a new function-tailored care 
pathway in a routine care setting. Biomed Res Int. 2015 

5. Elings J, Hoogeboom T, van der Sluis G, van Meeteren N. What preoperative patient-
related factors predict inpatient recovery of physical functioning and length of stay after 
total hip arthroplasty? A systematic review. Clin Rehabil. October 2014. 

6. Hoogeboom TJ, Kittelson AJ, van der Sluis G, van Meeteren NL. Evidence-based 
practice in physiotherapy: time to involve the patient? Physiotherapy. 2014 Dec; 
100(4):363-4 

7. Jans MP, Slootweg VC, Boot CR, de Morton NA, van der Sluis G, van Meeteren NL. 
Reproducibility and validity of the Dutch translation of the de Morton Mobility Index 
(DEMMI) used by physiotherapists in older patients with knee or hip osteoarthritis. Arch 
Phys Med Rehabil. 2011 Nov;92(11):1892-9.  

8. Hoogeboom TJ, van den Ende CH, van der Sluis G, Elings J, Dronkers JJ, Aiken AB, van 
Meeteren NL. The impact of waiting for total joint replacement on pain and functional 
status: a systematic review. Osteoarthritis Cartilage. 2009 Nov;17(11):1420-7.  

 
National publications: 

1. Oosting E, Hoogeboom TJ, Elings J, van der Sluis G, et al. Inhoud en methodologische 
kwaliteit van ziekenhuisprotocollen fysiotherapie na TKA. NTvF. 2009;119(6), 186-192. 

2. Van der Sluis G, et al. Fysiotherapie bij THA of TKA: ook een pré? Fysiopraxis. 16 (2): 
24-27, 2007. 

3. Van der Sluis G, et al. Het goede doen, doet er toe. Fysiopraxis 19 (8): 26-28. 
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International podium presentations: 

1. Van der Sluis G, et al. Prediction and viual presentation of speed of inpatient rcovery of 
functinal activities after total knee replacement based on preoperative patient 
characteristics, European Federation of Orthopedics’ and Traumatology (EFFORT) 
congress (June 2018), Barcelona, Spain. 

2. Van der Sluis G, et al. Preoperative functional mobility as an independent determinant 
of inpatient functional recovery after total knee replacement during pathway changes, 
World confederation of physical therapy (WCPT) congress (July 2017), Cape town, 
South Africa. 

3. Van der Sluis G, Goldbohm R, Elings J, et al. Pre-operative functional mobility as an 
independent determinant of inpatient functional recovery after TKA during three 
periods that coincided with changes in clinical pathways, European Geriatric Medicine 
society (EUGMS) congress (October 2016), Lisbon, Portugal. 

4. Van der Sluis G, et al.  What augmented physical activity and empowerment can bring 
patients receiving total knee replacement: Development, implementation and 
comparative effectiveness of a new function-tailored care pathway in a routine care 
setting, European Federation of Orthopedics’ and Traumatology (EFORT) congress 
(June 2014), London, UK. 

5. Van der Sluis G, et al. Preoperative prediction of inpatient functional recovery after a 
total knee arthroplasty, development of a clinical prediction rule, European Federation 
of Orthopedics’ and Traumatology (EFORT) congress (June 2014), London, UK. 

6. Van der Sluis G and Bimmel R. Prediction of functional recovery after TKA, London Knee 
meeting October 2012 (invited speaker), London, UK. 

7. Van der Sluis G, et al. Functional goalsetting after a TKA allows earlier discharge home, 
British Orthopedic Association Congress (September 2012), Manchester, UK. 

 
National podium presentations: 

1. Van der Sluis G, Elings J, Van Lieshout MR, Praktische vertaling van de Better in Better 
out (BiBo) standaard, Nationaal fysiotherapie congres november 2012 (invited 
speaker), Maastricht. 

2. Van der Sluis G, Bimmel R, Goldbohm RA, Hoogeboom TJ, Elings J, van Meeteren NLU, 
Creëren van functionele doelen rondom een totale knie artrplastiek, een kwaliteits-
verbetering. Jaarcongres Nederlandse vereniging voor ziekenhuis fysiotherapie, Juni 
2012, Breda . 

3. Van der Sluis G, Bimmel R, Goldbohm RA, Hoogeboom TJ, Elings J, van Meeteren NLU, 
prediction of clinical functional recovery after Total knee artroplasty, Jaarcongres 
Nederlandse orthopedische vereniging (NOV) Januari 2012 (nominated for the de 
NOV-Ortomed price), Den Haag. 

4. Van der Sluis G, Elings J, Oosting E, Hoogeboom TJ, Fysieke fitheid rondom een Totale 
heup- of Totale knie artroplastiek, Better in Better out congres, Bohn stafleu en van 
Loghum (BSL), December 2011, Utrecht. 

 
 
 



Chapter 8 

 141 

Reference list 

1.  Hulzebos EHJ, van Meeteren NLU. Making the elderly fit for surgery. Br J Surg. 2015:n/a-n/a. 
doi:10.1002/bjs.10033. 

2.  Pilot P, Engelen M, Dreessen F. Critical pathway for hip and knee arthroplasty: Faster home due to 
multidisciplinary cooperation. J Integr Care Pathways. 2006;10:59-62. 
http://icp.sagepub.com/content/10/2/59.short. 

3.  Pilot P, Bogie R, Draijer WF, Verburg AD, van Os JJ, Kuipers H. Experience in the first four years of rapid 
recovery; is it safe? Injury. 2006;37 Suppl 5:S37-40. doi:10.1016/S0020-1383(07)70010-4. 

4.  van der Sluis G, Goldbohm RA, Bimmel R, et al. What augmented physical activity and empowerment can 
bring to patients receiving total knee replacement: content, implementation, and comparative effectiveness 
of a new function-tailored care pathway in a routine care setting. Biomed Res Int. 2015;2015:745864. 
doi:10.1155/2015/745864. 

5.  Kehlet H. Fast-track hip and knee arthroplasty. Lancet. 2013;381(9878):1600-1602. doi:10.1016/S0140-
6736(13)61003-X. 

6.  Otten R, van Roermund PM, Picavet HSJ. [Trends in the number of knee and hip arthroplasties: considerably 
more knee and hip prostheses due to osteoarthritis in 2030]. Ned Tijdschr Geneeskd. 2010;154:A1534. 

7.  Nederland Z. Inkoopgids Geriatrische Revalidatiezorg (GRZ) 2013. 2013:1-8. 
8.  Hoogeboom T. “ Better in , Better out Standaard TKA En THA .” 
9.  Hoogeboom TJ, Oosting E, Vriezekolk JE, et al. Therapeutic validity and effectiveness of preoperative 

exercise on functional recovery after joint replacement: A systematic review and meta-analysis. PLoS One. 
2012;7(5):1-12. doi:10.1371/journal.pone.0038031. 

10.  Ackerman IN, Bennell KL. Does pre-operative physiotherapy improve outcomes from lower limb joint 
replacement surgery? A systematic review. Aust J Physiother. 2004;50(1):25-30. doi:10.1016/S0004-
9514(14)60245-2. 

11.  Kwok IHY, Paton B, Haddad FS. Does Pre-Operative Physiotherapy Improve Outcomes in Primary Total Knee 
Arthroplasty? - A Systematic Review. J Arthroplasty. 2015;30(9):1657-1663. doi:10.1016/j.arth.2015.04.013. 

12.  Jordan RW, Smith NA, Chahal GS, Casson C, Reed MR, Sprowson AP. Enhanced education and 
physiotherapy before knee replacement; is it worth it? A systematic review. Physiother (United Kingdom). 
2014;100(4):305-312. doi:10.1016/j.physio.2014.03.003. 

13.  Hoogeboom TJ, Van Meeteren NLU, Schank K, Kim RH, Miner T, Stevens-Lapsley JE. Risk factors for delayed 
inpatient functional recovery after total knee arthroplasty. Biomed Res Int. 2015;2015:5-9. 
doi:10.1155/2015/167643. 

14.  Sourdet S, Lafont C, Rolland Y, Nourhashemi F, Andrieu S, Vellas B. Preventable Iatrogenic Disability in 
Elderly Patients During Hospitalization. J Am Med Dir Assoc. 2015;16(8):674-681. 
doi:10.1016/j.jamda.2015.03.011. 

15.  Guccione AA, Fagerson TL, Anderson JJ. Regaining functional independence in the acute care setting 
following hip fracture. Phys Ther. 1996;76(8):818-826. 

16.  de Vreede PL, Samson MM, Nl. . Functional-Task Exercise Versus Resistance Strength Exercise to. J. 2005:2-
10. http://scholar.google.com/scholar?hl=en&btnG=Search&q=intitle:Functional-
Task+Exercise+Versus+Resistance+Strength+Exercise+to#4. 

17.  Fleuren M a H, Vrijkotte S, Jans MP, et al. The implementation of the functional task exercise programme for 
elderly people living at home. BMC Musculoskelet Disord. 2012;13(1):128. doi:10.1186/1471-2474-13-128. 

18.  Siemonsma PC, Blom JW, Hofstetter H, et al. The effectiveness of functional task exercise and physical 
therapy as prevention of functional decline in community dwelling older people with complex health 
problems. 2018:1-8. 

19.  Hansen TB, Bredtoft HK, Larsen K. Preoperative physical optimization in fast-track hip and knee arthroplasty. 
Dan Med J. 2012;59(2):A4381. doi:A4381 [pii]. 

20.  Hoogeboom TJ, Oosting E, Vriezekolk JE, et al. Therapeutic validity and effectiveness of preoperative 
exercise on functional recovery after joint replacement: A systematic review and meta-analysis. PLoS One. 
2012;7(5). doi:10.1371/journal.pone.0038031. 

21.  Oosting E, Jans MP, Dronkers JJ, 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;93(4):610-616. doi:10.1016/j.apmr.2011.11.006. 

 



From me needs knee to knee needs me 

 142 

 

  


