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 Long-term effectiveness of behavioral graded activity in patients with osteoarthritis of hip and/or 
knee: the role of exercise adherence. 
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a. Classification: physical therapy, intervention study Duration in years: 22 months 
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dit gaarne 
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5 a. Summary (laymen’s language) DUTCH version 

 
Omvat de algemene 
probleemstelling, 
waarom het onderzoek 
wordt uitgevoerd, wat 
en/of wie wordt 

onderzocht, op welke 
manier, en wat de te 
verwachten resultaten 
zijn. In voor leken 
begrijpelijke taal, 

zowel een Nederlandse 
als een Engelse versie. 
De samenvattingen 
moeten binnen de 
aangegeven kaders 
passen! 

 

Recentelijk is het effect van een gedragsmatige oefentherapeutische behandeling, “behavioral 
graded activity” (BGA), bij 200 patiënten met artrose aan de heup of knie onderzocht en 
vergeleken met “usual care” (behandeling volgens de fysiotherapie-richtlijn artrose). Het 
bleek dat beide groepen, zowel na 13 als na 65 weken, baat hadden bij hun behandeling. Dit 
uitte zich in verbeteringen, binnen de groepen, op de primaire uitkomstmaten pijn, fysiek 
functioneren (gemeten met WOMAC) en zelf ervaren herstel. Met name het gunstige effect 
op de lange termijn was  opvallend aangezien daarvoor tot nu toe geen bewijs was. De vraag 
is hoe lang dit effect gehandhaafd blijft. Tussen de groepen werden echter geen verschillen in 
effect gevonden voor de primaire uitkomstmaten. Wel werden significante verschillen 
gevonden in het patiënt-specifieke fysiek functioneren (gemeten met MACTAR), in de 5 
meter looptest en therapietrouw (om oefeningen uit te voeren), beide ten voordele van de 
behandeling BGA. Na 65 weken bleek 56% van de BGA-patiënten (ten opzichte van 33% van 
de usual care patiënten) thuis nog oefeningen/activiteiten uit te voeren zoals afgesproken was 
met de fysiotherapeut. Dit is een interessante uitkomst aangezien het verhogen van 
therapietrouw één van de speerpunten is binnen het onderzoek naar het effect van 
oefentherapie bij patiënten met artrose. Therapietrouw tijdens de behandeling is een 
belangrijke voorspeller voor een gunstig effect op bijvoorbeeld het fysiek functioneren na 
afloop van de therapie. Te verwachten valt dat therapietrouw die na afloop van de 
behandeling gehandhaafd wordt (lange termijn therapietrouw) ook een gunstig effect heeft op 
het fysiek functioneren in de lange termijn. Dit is echter niet bekend. Om hier meer 
duidelijkheid over te krijgen zullen bovengenoemde patiënten 5 jaar na de start van de 
behandeling een extra meting ondergaan. De vraagstellingen van dit onderzoek zijn: 1. Is er 
een relatie tussen lange termijn therapietrouw en het functioneren van de patiënt op de 
langere termijn?, 2. Wat is het effect van BGA en usual care op de langere termijn (5 jaar na 
inclusie)?. 
 

 b. Summary (laymen’s language) ENGLISH version 

 
Concerns the general 
research focus, reason 
for research, what or 
who will be 

researched, in what 
way, and the expected 
results. In laymen’s 
language. The 
summaries may not 

exceed the given 
space.  

Recently, the effectiveness of behavioral graded activity (BGA) is investigated in patients 
with osteoarthritis of hip and/or knee and compared with usual care (treatment according to 
the Dutch physiotherapy guideline osteoarthritis). The results showed that both groups, both 
after 13 and 65 weeks, reported beneficial within-group effects of their treatment on the 
primary outcome measures pain, physical function (measured with WOMAC) and patient 
global assessment. Especially the beneficial effects in the long term are  remarkable, since so 
far, no evidence was found for long term effectiveness of exercise therapy. The question 
remains how long these beneficial effects will sustain. Between groups, no significant 
differences were found on these outcome measures. Significant differences were found on the 
patient oriented physical function (measured on the MACTAR), 5 meter walking time test, 
and the adherence-rate (to perform exercises/activities) both in favor of BGA. After 65 
weeks, 56% of the BGA patients (compared to 33% of the UC patients) performed 
exercises/activities at home as advised by their physiotherapist. This is an interesting finding 
since improving exercise adherence is one of the major topics within the field of exercise 
therapy in patients with osteoarthritis. Exercise adherence is an important predictor of 
positive treatment effects (e.g. of physical functioning of the patient). It can be expected that 
long term exercise adherence (adherence maintained after the treatment period) also has 
beneficial effects on the long term daily functioning of patients with OA. This has not been 
investigated yet. To investigate the relationship between long term exercise adherence and 
patient outcome, the above mentioned patients will be assessed 5 years after inclusion in the 
study. The research questions of this study are: 1. What is the relationship between long term 
exercise adherence and long term patient outcome? 2. What is the difference in effectiveness 
between BGA and usual over a longer time period (i.e. 5 years after inclusion)?  
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6 a. Theoretical background 

 
Geef hier 
duidelijk aan 
op basis 
waarvan het 
projectvoorstel 

is opgesteld. 
Zonder 
duidelijke 
theoretische 
achtergrond 

maakt een 
project in de 
regel weinig 
kans (behalve 
pilot 
projecten). De 

relevante 
literatuur 
wordt onder 6d 
vermeld. 
 
Please expand 

on the 
theoretical 
background for 
the project. 
Without a clear 
theoretical 

background a 
project usually 
will not be 
granted (pilot-
projects 

excluded). The 
relevant 
publications 
should be 
listed under 
6d. 

Osteoarthritis (OA) is a common joint disorder, causing pain, joint stiffness, muscle weakness, and 
joint instability, and threatening mobility and an active lifestyle. Beneficial short-term effects of 
exercise therapy on pain, physical function and patient global assessment have been demonstrated 
(Dekker et al., 1992; Veenhof et al., 2003; Van Baar et al, 1998). However, in the long term, 
beneficial post-treatment effects of exercise therapy in patients with OA seem to decline and finally 
disappear. Nonadherence to exercises, after the treatment has stopped, is one of the explanations for 
this decline (Van Baar, 1999; Fransen, 2002). To enhance long term effects of exercise therapy, 
integration of exercise therapy with daily performed activities based on cognitive-behavioral 
principles seems promising (Ostelo et al., 2003). Behavioral graded activity (BGA) is a behavioral 
treatment integrating the concepts of operant conditioning with exercise therapy comprising 
boostersessions. The intervention is directed at increasing the level of activities in a time-contingent 
way, with the goal to integrate these activities in the patients’ daily living. Patients carry many 
responsibilities in this treatment; physiotherapists have a more coaching role (Veenhof et al.,2004, 
2006a).  
 Recently, a randomized clinical trial (RCT) was conducted on the effectiveness of behavioral 
graded activity in patients with OA of hip or knee, compared to usual care (UC; treatment according to 
the Dutch physiotherapy guideline for patients with OA of hip/knee (Vogels et al., 2001)). The BGA-
treatment was adapted to patients with OA and was outlined in a complete protocol which included 
written materials (e.g. education messages, activity diaries, performance charts). The treatment 
consisted of a 12-week period with a maximum of 18 sessions, followed by five pre-set 
boostermoments (respectively in week 18, 25, 34, 42, and 55). Results from the RCT indicated that 
BGA-patients reported beneficial effects, both in the short term and long term, on the primary 
outcome measures pain (VAS, WOMAC), physical function (WOMAC) and patient global 
assessment. Unexpectedly, also usual care-patients reported, after 65 weeks, beneficial effects on 
these outcome measures. As a consequence, the differences between both groups in improvement on 
these outcome measures were not statistically significant. However, significant differences, in favor of 
the BGA-treatment, were found on the MACTAR (patient oriented physical function), 5 meter 
walking time test, and the patients’ adherence to perform exercises/activities (after 65 weeks, 56% of 
BGA-patients performed their exercises/activities as was advised compared to 33% of UC-patients) 
(Veenhof et al., 2006a).  
 Since nonadherence is expected to be one of the explanations for a decline of short term 
beneficial effects in the long term, maintenance of exercise adherence is of large importance. Without 
consistent adherence to therapeutic goals, especially exercise, achieving optimal patient outcomes is 
highly unlikely (Marks et al., 2005). Therefore, there is a need for strategies which increase and 
maintain exercise adherence, as was stated in the MOVE consensus (Roddy et al, 2005). The 
intervention BGA succeeded in realising a relatively high exercise adherence rate of 75% directly 
after the first treatment period of 12 weeks. One year later (after 65 weeks), the exercise adherence 
rate was still relatively high, namely 56%. It has been concluded that short term exercise adherence 
(i.e. during the treatment period) is a predictor for beneficial outcomes of therapy (Roddy et al., 2005). 
However, no information is available of the influence of long term adherence (exercise adherence 
after treatment has been stopped) on long term patient outcomes (Marks et al., 2005).  Therefore, one 
of the objectives of our study is to investigate the relationship between long term exercise adherence 
and long term patient outcome (i.e. pain, physical function, and patient global assessment).   
 Another important issue is to investigate whether the long term beneficial effects of BGA and 
UC will sustain over time and whether differences can be found between BGA and UC in a longer 
time period (5 years). 
In conclusion, the proposed project focuses on the following questions:  

1. What is the relationship between long-term exercise adherence (after 65 weeks) and long term 
patient outcome (pain, physical function and patient global assessment; after 5 years) ? 

2. What is the difference in effectiveness between BGA and usual care in patients with OA of 
hip and/or knee over a longer time period (5 years after inclusion)? 
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 b. Preparatory work 

 
Geef hier 
duidelijk aan 
welk eigen 
voorwerk er is 

verricht. 
Zonder 
voldoende 
voorwerk is 
een meerjarig 

project niet 
mogelijk en 
kan alleen een 
1-jarig pilot 
project worden 
ingediend.  

De relevante 
literatuur 
wordt onder 6d 
vermeld. 
 
Please explain 

the amount of 
own 
preparatory 
work that has 
been done. 
Without 

adequate 
preparatory 
work an 
extended 
project will not 
be granted, 

only 1-year 
pilot projects. 
The relevant 
publications 
can be listed 

under 6d.  

Since the present study is a follow-up study of a recently performed randomized clinical trial, most 
preparatory work has been carried out. For example, patients have already been recruited and included 
in the study, outcome measures have been selected and the study was already approved by the Medical 
Ethical Committee. For each of the aspects, patient recruitment, assessment and the Medical Ethical 
Committee, we will explain which preparatory work has been done. 
 
Patient recruitment. A total number of 200 patients was included in the RCT: 97 patients in the BGA 
group and 103 patients in the usual care group. The loss-to-follow up after 65 weeks was around 10%: 
87 BGA patients and 92 usual care patients completed the trial including the follow-up measurements 
after  65 weeks. 
Inclusion criteria of eligible patients were OA of hip or knee according to the clinical criteria of the 
American College of Rheumatology (Altman et al., 1991). Exclusion criteria were: other pathology 
explaining the complaints; complaints in less than 10 out of 30 days; treatment for these complaints 
with exercise therapy in the preceding six months; under 50 or over 80 years of age; indication for hip 
or knee replacement within one year; contraindication for exercise therapy; inability to understand the 
Dutch language; and a high level of physical function, since patients who perform at a high level of 
physical function at baseline do not need to increase their level of physical function (which is one of 
the main objectives of BGA). A high level of physical function was operationalized on a score of less 
than two on the sections walking ability and physical functioning of the Algofunctional index 
(Lequesne et al., 1987). Patients were recruited in two ways. First, patients referred to physiotherapy 
were recruited by the participating physiotherapists at their first visit to the physiotherapist of their 
own choice (November 2001-May 2003). Because the recruitment rate was rather slow, a second 
recruitment strategy was used, i.e. patients responded to articles about the benefit of exercise therapy 
and the performed study, published in local newspapers (November 2002-May 2003) (Veenhof et al, 
2005a). To avoid exchange of information between participating physiotherapists about the two 
different treatments (BGA and Usual Care), randomization was performed at the level of the 
participating physiotherapeutic practices.  
 
Assessments. Assessments were conducted at 0, 13, 39 and 65 weeks. Primary outcome measures were 
pain (VAS, WOMAC), physical function (WOMAC) and patient global assessment (PGA). Secondary 
outcome measures were patient-oriented physical function (MACTAR), walking time (5 meter 
walking time test), adherence to perform exercises/activities, range of motion (goniometer), muscle 
strength (MicroFet), locus of control (MHLC), coping with pain (PCI), quality of life (SF-36). 
Assessments were performed on a test location, in the presence of research assistants who were 
blinded for the assigned treatment; the exception was the assessment at 39 weeks, consisting of only 
questionnaires, which were sent by mail. Patients were treated by the physiotherapists during the first 
12 weeks, and BGA patients also had boostersessions in week 18, 25, 34, 42, and 55.  
 
Medical Ethical Committee. The original trial  was approved by the Medical Ethical Committee of the 
VU University Medical Center, Amsterdam, The Netherlands. A request for a modification in the 
protocol (a follow-up assessment 5 years after the inclusion) will be sent to the Medical Ethical 
Committee for approval. 
  
In conclusion, a lot of preparatory work has been done, which quickens the process of the proposed 
study and increases its chances for a successful completion.  
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6 c. Goal or hypothesis 

 
Geef hier tenslotte aan 
hoe op grond van de in 
6a en 6b gegeven 

informatie de 
hypothese tot stand 
gekomen is. 
 
Please explain how, 
based on the rationale 

given in 6a and 6b, the 
hypothesis for this 
project has been 
developed. 

In the proposed study, we will focus on the following research questions: 
 1.  What is the relationship between long-term exercise adherence (after 65 weeks) and 
  long term patient outcome (pain, physical function and patient global assessment; 
  after 5 years) ? 

2. What is the difference in effectiveness between BGA and usual care in patients with 
OA of hip and/or knee over a longer time period (5 years after inclusion)?  

 
Since nonadherence is one of the explanation for a decline in short term beneficial effects, 
there is a need for strategies to improve and maintain exercise adherence. The intervention 
BGA succeeded in realizing a relatively high adherence rate, both in short term (directly after 
treatment, namely 75% of the patients) and in long term (1 year after the treatment period, 
namely 56% of the patients). The question remains whether this relatively high long term 
adherence rate leads to better daily functioning over time. Daily functioning is 
operationalized as less pain, a higher level of physical functioning and a more positive patient 
global assessment. 
 So far, evidence is found that short term exercise adherence is a predictor for 
beneficial treatment effects, in the short term. However, no information is available on the 
influence of exercise adherence in the long term. We hypothesize that long term exercise 
adherence will be related to a better patient’s daily functioning. 
 Furthermore, contrary to the literature, we found beneficial effects of both treatments 
after 65 weeks. Our  hypothesis is that over a longer time period, i.e. after 5 years, beneficial 
effects still will be found for the treatment BGA. In case the beneficial effects declined over 
time (i.e. the effects after 5 years compared to the effects after 65 weeks), it is expected that 
the effects of BGA will decline less over time, compared to usual care. Therefore, it is 
expected that BGA results in less limitations in activities (WOMAC and MACTAR), better 
patient global assessment and a higher adherence-rate to perform exercises, compared to 
usual care. This hypothesis can be grounded as follows: The results of the RCT demonstrated 
that BGA had significantly beneficial within-group effects, both after 13 weeks and after 65 
weeks. These improvements were also clinically relevant. Contrary to our expectations 
(which were based on the literature), usual care also demonstrated beneficial and clinically 
relevant effects after 65 weeks. As a consequence, the differences between the groups in 
improvement for pain, physical function (WOMAC) and patient global assessment were not 
statistically significant after 65 weeks. However, significant differences, in favor of BGA, 
were found for the patient-oriented physical function, scored on the MACTAR, and 5 meter 
walking test. The main difference between BGA and usual care remains the systematic and 
protocolized application of behavioral aspects in the BGA treatment, leading to an integration 
of a higher level of performed activities in the daily lives of the patients. We expect that this 
systematic application of behavioral aspects and time-contingent increase of the level of 
activities in patients’ daily lives will lead to more beneficial effects in the long term. Since 
BGA patients were motivated to gradually increase their level of activities, regardless of their 
pain, we mainly expect beneficial effects in outcome measures which are related to the 
increase in the level of activities, such as physical function, patient global assessment, 
walking time test and the adherence to perform exercises/activities.  
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6 d. Relevant publications 

Relevante literatuur 
van eigen én andere 

onderzoeksgroepen. 
Alleen reviews 
opgeven is 
onvoldoende. 
 

Relevant publications 
of own and other 
research groups. 
Reviews alone are not 
sufficient.  

Publications on the randomized controlled trial: 
- Veenhof C, Köke AJA, Dekker J, Van den Ende CHM. Protocol GRADIT: Stapsgewijs 

meer bewegen. Utrecht: NIVEL, 2004. 
- Veenhof C, Van den Ende CHM. GRADIT: een graded activity programma voor patiënten 

met artrose van heup en/of knie. In: Dijkstra PU, van Burken P, et al. Jaarboek 
Fysiotherapie Kinesietherapie 2005. Houten: Bohn Stafleu Van Loghum, 2005a. 

-  Veenhof C, Dekker J, Bijlsma JWJ, Van den Ende CHM. Influence of various 
 recruitment strategies on the study population and outcome of a randomized controlled 
 trial involving patients with osteoarthritis of the hip or knee. Arthritis & Rheumatism, 
 vol. 53, 2005b, 375-382.   
-  Veenhof C, Köke AJA, Dekker J, Oostendorp RAB, Bijlsma JWJ, Van Tulder MW, Van 
 den Ende CHM. Effectiveness of behavioral graded activity in patients with osteoarthritis 
 of hip and/or knee: a randomized clinical trial. Accepted for publication in Arthritis Care 
 and Research 2006a. 
-  Veenhof C, Bijlsma JWJ, Van den Ende CHM, Van Dijk GM, Pisters MF, Dekker J. 
 Psychometric evaluation of osteoarthritis questionnaires: a systematic review  of the 
 iterature. Arthritis & Rheumatism, 55(3): 480-92. 
- Coupé VMH,  Veenhof C, Van Tulder MW , Dekker J,  Bijlsma JWJ, Van den Ende CHM. 

The cost-effectiveness of behavioral graded activity in patients with osteoarthritis of hip 
and/or knee. Annals of Rheumatic Diseases, juli 2006. 

- Veenhof C, Van den Ende CHM, Dekker J, Köke AJA, Oostendorp RA, Bijlsma JWJ. 
Which patients with osteoarthritis of hip and/or knee benefit most from behavioral graded 
activity? Accepted for publication in the International Journal of Behavioral Medicine 
2006d. 

Other publications: 
-  Veenhof C, Van den Ende CHM. Wat is het effect van oefentherapie bij artrose van heup 
 of knie? Stimulus 2003;2:134-144. 
-  Van Dijk GM, Dekker J, Veenhof C, Van den Ende CHM. The course of functional status 
 and pain in osteoarthritis of hip or knee: a review. Submitted for publication in Arthritis 
 Care and Research. 
-  van Baar ME, Assendelft WJ, Dekker J, Oostendorp RA, Bijlsma JW. Effectiveness of 
 exercise therapy in patients with osteoarthritis of the hip or knee: a systematic review of 
 randomized clinical trials. Arthritis Rheum 1999; 42(7):1361-1369. 
-  Bijlsma JW. Behandeling bij osteoartrose. Ned T Reum 2005; 1:27-29 
- van Baar ME, Dekker J, Oostendorp RA, Bijl D, Voorn TB, Lemmens JA et al. The 

effectiveness of exercise therapy in patients with osteoarthritis of the hip or knee: a 
randomized clinical trial. J Rheumatol 1998; 25(12):2432-2439.  

- Fransen M, McConnel S, Bell M. Therapeutic exercise for people with osteoarthritis of the 
hip or knee. A systematic review. J Rheumatol 2002; 29:1737-1745. 

- Altman R, Alarcon G, Appelrouth D, Bloch D, Borenstein D, Brandt K et al. The American 
College of Rheumatology criteria for the classification and reporting of osteoarthritis of the 
hip. Arthritis Rheum 1991; 34(5):505-514. 

- Lequesne MG, Mery C, Samson M, Gerard P. Indexes of severity for osteoarthritis of the 
hip and knee. Validation--value in comparison with other assessment tests. Scand J 
Rheumatol Suppl 1987; 65:85-89. 

- Ostelo RW, de Vet HC, Berfelo MW, Kerckhoffs MR, Vlaeyen JW, Wolters PM et al. 
Effectiveness of behavioral graded activity after first-time lumbar disc surgery: short term 
results of a randomized controlled trial. Eur Spine J 2003; 12(6):637-644.  

- Dekker J, Boot B, van der Woude LH, Bijlsma JW. Pain and disability in osteoarthritis: a 
review of biobehavioral mechanisms. J Behav Med 1992; 15(2):189-214. 
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7 a. (Global) work plan for the whole project 

 
Aangeven wat de 
methoden en middelen 
zijn waarmee de 
vraagstelling van het 

project zal worden 
beantwoord; globaal 
tijdschema vermelden. 
 
Bij projecten met een 

looptijd tot 1,5 jaar 
hier het gedetailleerde 
werkplan voor het hele 
project formuleren 
 
 

Give the methodology 
and means that will be 
used to answer the 
hypothesis of this 
project. Give global 
timelines. 

 
For projects with a 
total running time of 
1,5 year or less the 
detailed work plan for 
the complete project 

should be given here. 

The project will last for 22 months. The first 15 months will be used to collect data. Mainly, 
data will be collected by questionnaires. The questionnaire will include the following 
measures (which is identical to the RCT measurements): Visual Analogue Scale (VAS; pain, 
tiredness), Western Ontario and McMaster universities osteoarthritis index (WOMAC; pain, 
physical function), patient global assessment (PGA), Multidimensional Health Locus of 
Control (MHLC; locus of control), Pain Coping Inventory (PCI; pain coping), SQUASH 
(Short Questionnaire to Assess Health Enhancing Physical Activity; physical activity), SF-36 
(quality of life), and the adherence of the patients (a set of questions developed by our own 
research-group). Complementary, questions will be included on the provided care (e.g. by 
physiotherapists, general practitioners, specialists, or surgeries) in the past years. Patients 
were treated by their physiotherapist until week 12 (usual care) or week 55 (BGA). To 
compare the care after the treatment period, the provided care will registered. 
 The questionnaire will be sent to the patients by mail, 1 week before an appointment 
is made for a home-visit. During the home-visits, the research-assistant will collect the 
completed questionnaires and, complementary, the 5-meter walking time test and MACTAR 
(an interview-based questionnaire, which measures patient oriented physical function) will be 
assessed.  
 Based on the date of inclusion, the participants will be allocated to a three-months 
period in 2007-2008 (5 years after inclusion) in order to plan their follow-up measurement.  
 
The remaining 7 months will be spent on data-entry, analysing the data and writing two 
international articles and one national article. Each international article will focus on one 
research question. One article will describe the relationship between long term exercise 
adherence and long term patient outcome, whether the other article will focus on the 
(difference in the) effectiveness of BGA and usual care after 5 years.  



 

Version 05, November 2005, page  8 

 

7. b. Power calculation 

 
Geef hier de 
berekening en 

statistische en 
epidemiologische 
onderbouwing op basis 
waarvan het aantal 
patiënten, vrijwilligers 
of proefdieren is 

bepaald. 
 
Give the power 
calculation and statistic 
and epidemiological 
proof, based on which 

the number of animals 
/ subjects has been 
determined 

As mentioned before, 179 patients (out of 200 included patients) completed the trial up to 65 
weeks. Since we propose to perform an extra follow-up, 5 years after the start of the 
treatment, an increase of the loss to follow-up is inevitable. To restrict the loss to follow-up, 
we will collect the questionnaires at the patients’ home, 1 week after we send the  
questionnaires by mail. During the appointment at the patients’ home, we perform a walking 
time test and assess the MACTAR. Performing assessments at the patients’ home has two 
major advantages. Firstly, visiting patients in their home situation reduces the demands on  
the patients compared to performing assessment on a test location. Secondly, collecting data 
at the patients’ home will reduce the loss to follow-up, especially compared to sending 
questionnaires by mail. Furthermore, we will call the patients by phone before sending the 
questionnaires. During these phone calls we will inform patients about the extra follow-up, 
we will convince them to participate and we make an appointment for the home visit. All 
together, we expect that the final loss to follow-up will be 20% of the original sample, 
resulting in 160 patients participating in the proposed study.  
 
According to the following power calculation, a number of 160 patients will be sufficient to 
find small to medium-sized effects. The number of 160 patients yields to a power of 80% to 
detect a 25% difference in patient global assessment (PGA) and small to medium-sized 
effects (effect-size=0.2-0.4) in the outcome measures pain and physical functioning, at two-
sided significance level of 0.05.  
 
 
 

7. c. Milestones and timelines 

 

Geef hier een 
onderbouwing van de 
geplande tijdsduur; 
met name ook op 
kritische onderdelen 
zoals 

patiëntrekrutering 
 
Explain the expected 
timelines. Give special 
care to an explanation 

of critical elements like 
the expected rate of 
patient inclusion.  

The timelines of the study are: 
From January 2007 until April 2008:  

o Organization of the assessment, and informing patients. 
o Follow-up assessments, which will be performed during home visits. 

From May 2008 until October 2008:  
o Data-entry 
o Analyses of data 
o Publication of results in one international and one national article. 
o Sending individual results of the assessment to the participating patients 

 
The main critical element of this study remains the number of patients willing to participate 
in this extra follow-up assessment. Patients agreed to participate in the RCT and after 65 
weeks we had a loss to follow-up of 10%. In the RCT we performed three assessments at a 
location and one assessment by mail. To prevent a large loss to follow-up, we will inform 
patients by a letter, and we will perform a phone call before we send the questionnaires by 
mail. Besides that, the researcher on the project is familiar with all patients, and we expect 
that he can convince most patients to participate in the follow-up assessment. Still, since the 
average age of the patients in the study is 65 (ranging from 50 to 80 years), and the 
assessment will be performed 4 years after the last assessment (5 years after the start of the 
treatment), we expect a loss to follow-up of 20% (of the 200 initial included patients). 
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7. d. Detailed work plan 1st half of the project 

 
Geef hier een 
gedetailleerde 

beschrijving van de 
uitvoering van het 
onderzoek in de 
periode tot de 
tussenrapportage 
(afhankelijk van de 

looptijd na 1, 1,5 of 2 
jaar). 
 
Please give a detailed 
description of the work 
plan for the first period 

of the project (until the 
interim evaluation at 1, 
1,5 or 2 years) 

The first half of the project will mainly consist of the collection of data. Therefore, in the first 
half of the project, questionnaires will be send to the patients who participated in the RCT 
and home visits will be performed to collect data. For reasons of time-efficiency, the 
assessments will be combined in 3-months periods. 
  
January – March 2007: 

o Adaptation of the questionnaire 
o Writing letters to the participating patients 
o Writing a newsletter to all physiotherapists who participated in the RCT to inform 

them about the follow-up assessment 
o Making phone calls to the patients to plan the home visits 
o Sending the questionnaires to the first group of patients  
o Performing the home visits to the first group of patients, to collect the questionnaires, 

to assess the walking time test and to assess the MACTAR 
 
April - June 2007: 

o Sending the questionnaires to the second group of patients  
o Performing the home visits to the second group of patients, to collect the 

questionnaires, to assess the walking time test and to assess the MACTAR 
 
July - September 2007: 

o Sending the questionnaires to the third group of patients  
o Performing the home visits to the third group of patients, to collect the 

questionnaires, to assess the walking time test and to assess the MACTAR 
 
September - December 2007: 

o Sending the questionnaires to the fourth group of patients  
o Performing the home visits to the fourth group of patients, to collect the 

questionnaires, to assess the walking time test and to assess the MACTAR 
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8. a. Structure and cooperation 

 
Geef hier aan 
binnen welke 
uitgebreidere 
kaders/ 
langlopende 

onderzoekslijnen 
in uw instituut dit 
project ingebed is. 
 
 

Geef tevens aan 
welke 
(internationale) 
samenwerkings-
verbanden er 
eventueel zijn 

This study will be performed within the research programme Allied Health Care of the NIVEL-
institute. Within this research programme there is a lot of expertise on studies involving patients 
with osteoarthritis of the hip and/or knee. As mentioned before, recently we performed a RCT on 
the effectiveness of BGA (Veenhof et al, 2005). At this moment, we are conducting a cohort study 
on the functional performance of patients with OA (CARPA). We also performed a randomized 
clinical trial on the effectiveness of exercise therapy in patients with osteoarthritis (Van Baar et al, 
1998). Furthermore, we conducted several systematic reviews on patients with OA of hip and/or 
knee: the effectiveness of exercise therapy in patients with OA of hip and/or knee (Van Baar et 
al., 1999), the course of functional performance in patients with OA (Van Dijk et al., 2005) and  
the psychometric evaluation of osteoarthritic questionnaires (Veenhof et al., 2005). We also 
published three theses on patients with OA of hip and/or knee (Van Baar, 1998, Steultjens, 2001, 
and Veenhof, 2006). Also, there is a lot of experience on research in the field of exercise 
adherence (Sluijs et al, 1991) 
 
Outside the NIVEL we collaborate with several experts on the field of OA: 

o Prof. Dr. J. Dekker, professor of allied health care, Department of Rehabilitation 
Medicine, Institute for Research in Extramural Medicine, VU University Medical Center 
Amsterdam. Prof. Dr. J. Dekker will be the projectleader for the content of the proposed 
project; he also was the project leader for the performed RCT on the effectiveness of 
BGA.  

o Prof. Dr. JWJ Bijlsma, professor of  rheumatology, Department of Rheumatology and 
Clinical Immunology, University Medical Center Utrecht, The Netherlands 

 

 b. Patient involvement 

• Is this research question in line with demands and expectations of patients? 
 
Obviously, a treatment with beneficial effects in the long term is an important demand of and need 
for patients with OA of hip/knee. So far, no physiotherapeutic treatment with long term beneficial 
effects was found. Furthermore, patients benefit from information on the importance of exercise 
adherence. When long term exercise adherence appears to influence long term patient outcome, 
this might be a motivator for patients to perform their exercises. Apart from this, we conducted a 
qualitative study among patients who participated in the RCT on the effectiveness of BGA. It 
appeared that most patients were very content with the treatment and with the results of the 
treatment. They appreciated the time-contingent gradual increase of activities and integrated these 
activities in their daily lives. They also reported that they would recommend the BGA treatment to 
other patients.  
• Do you include input of patient’s expertise in this study? If so, how? 
 

Since the present study is a follow-up of an already performed study, we do not specifically 
include patient’s expertise in this study. However, one of the reasons to perform this extra follow-
up assessment is the, above mentioned, positive experiences of patients with the BGA treatment. 
 
 

 
Geef bij 

patiëntgerelateerd 
onderzoek aan op 
welke wijze 
patiënten 
betrokken zijn 
geweest bij de 

vraagstelling en 
ontwerp van het 
onderzoek en of 
de 
onderzoeksvraag 
overeenkomt met 

de vragen van 
patiënten. 

• In what phase of the study active involvement of patients and / or patient organizations is 
desirable and feasible? 

 

An expert committee is already involved in this study. This expert committee includes 
representatives from the Dutch patient organization Reuma Patiënten Bond, the Dutch 
Organization for Physical Therapists, and expert on the field of physical therapy and graded 
activity. This expert committee played an important role in the design of the study, the 
development of the treatment and will be involved in the implementation of the study results. 



 

Version 05, November 2005, page  11 

 

9. Relevance: what is the social relevance and what is the gain for: 

• Patients 
Since OA is a slightly progressive disease, patients with OA have a need for treatments with 
beneficial effects in the long term. With such treatments patients have to use less medical care and 
might achieve a higher level of daily functioning. To enhance long-term effectiveness of exercise 
therapy, exercise adherence seems to be a central element. Therefore, there is a need for therapies 
which improve exercise adherence. BGA seems to be an answer to the current need for strategies 
to improve and maintain adherence. At this moment it needs to be investigated whether this high 
long term adherence rate indeed has a positive effect on long term patient outcomes. Therefore, a 
follow-up assessment at a later moment is of major importance. With this follow-up, information 
can be gathered on the duration of the beneficial effects of both treatments and on the relationship 
between long term adherence rate and long term patient outcome. Furthermore, it will contribute 
to a better care of patients with OA. 

• Society 
Nowadays, patients are often treated by exercise therapy, which has beneficial effects in the short 
term. However, in the long term, patients return to their physiotherapists with recurrent 
complaints. To prevent these recurrent complaints, a treatment with beneficial effects in the long 
term is of public interest. This will lead to less costs in physiotherapy treatment and eventually in 
a delay in surgeries (total knee replacement or total hip replacement). Therefore, in the literature, 
the importance of investigating the effects of treatments in the long term is emphasized. Exercise 
adherence has an important role in this process. This present study will contribute to the lack of 
knowledge on the influence of exercise adherence on long-term effectiveness of exercise therapy 
in patients with osteoarthritis. The present study has especially surplus value, since, contrary to 
most studies, beneficial effects of both treatments were already found after 65 weeks and BGA 
patients reported a high adherence rate. Therefore, knowledge on the beneficial effects over a 
longer time period is essential to draw conclusions on the influence of exercise adherence on the 
functioning of patients. If such relationship can be confirmed, this study will contribute to a more 
optimal care of patients with OA, which might lead to less costs (less recurrent complaints, less 
operations). 

 
Geef hier aan 

waarom dit 
onderzoek zou 
moeten worden 
uitgevoerd. Maak 
duidelijk in 
hoeverre het 

onderwerp een 
(wetenschappelij
k) onderbelicht 
gebied zou zijn. 
Neem aspecten 

als 
maatschappelijke 
last en betekenis 
voor beleid 
(algemeen of dat 
van het 

Reumafonds) op. 
Bij interventie-
onderzoek 
effectiviteit en 
eventuele 
kostenbesparend

e factoren van 
de behandeling 
aangeven. 
 

Science:  

Several systematic reviews were performed on the effectiveness of exercise therapy in patients 
with osteoarthritis of hip and/or knee. It was concluded that exercise therapy was beneficial in the 
short term and that these effects seem to decline over time and finally disappear. Furthermore, it 
was concluded that more research was needed on the long term effectiveness of exercise therapy. 
Also, strategies to improve and maintain exercise adherence needed to be developed and research 
had to be done on the relationship between adherence rate and patient outcome. The results of our 
RCT showed that both BGA treatment and usual care were beneficial both in the short term and in 
the long term. Furthermore, it could be concluded that BGA patients reported higher long term 
adherence rates compared to UC patients. The present study will contribute in two ways. First, we 
will investigate whether the long term effectiveness (assessed after 65 weeks) will sustain over 
time (i.e. after 5 years). Secondly, we will investigate the relationship between long term 
adherence and long term patient outcome.  

 

Met opmaak:
opsommingstekens en
nummering
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10. Intended ways of communication to propagate the results 

 
Geef hier ook aan op 
welke wijze de 
resultaten naar 
anderen dan 

vakgenoten zullen 
worden 
gecommuniceerd. 
Geef aan wat naar uw 
mening de PR-
mogelijkheden van 

het onderzoek zijn. 
 
Publicaties in 
vaktijdschriften en 
presentaties op 

congressen ed. worden 
voor vaststaand 
aangenomen. 
 

Results will be presented in two English articles and one Dutch article. One English article 
will describe the relationship between long term exercise adherence and long term patient 
outcome (i.e. pain, physical function and patient global assessment). The other English article 
will describe the effectiveness of BGA and usual care after 5 years. The national article, 
describing the results of the extra follow-up, will be submitted to a Dutch journal, e.g. Dutch 
journal of physiotherapy or the patient journal of the Reuma patiëntenbond. Besides that, the 
results will be presented at national and international conferences. Additionally, all 
participating patients will receive, besides an summary of the results of the study, an 
overview of the individual results of the assessments on the primary outcome measures (pain, 
physical function and patient global assessment), both after 65 weeks and after 5 years.  
 
The international articles will also be published in a PhD thesis on the adherence of patients 
with OA hip and/or knee in the long term. 
 
Depending on the results of the study, we will prepare a plan on the implementation of the 
BGA treatment. 

11. Objects at the end of the study 

 a. Expected ‘product’ at the end of the study 

 
Wat is het tastbare 

resultaat van dit 
onderzoek: kan hier 
een in de praktijk 
bruikbare interventie 
uitkomen, geeft de 
uitkomst een 

mogelijkheid tot 
preventie, wordt een 
nieuw diagnostisch of 
prognostisch 
hulpmiddel 

onderzocht?  
Bij fundamenteel 
onderzoek aangeven 
wat de verwachte 
volgende stap zal zijn.  

So far, behavioral graded activity seems an useful treatment for patients with osteoarthritis of 
hip and/or knee, especially for patients with a low level of physical function at the beginning 
of the treatment. At this moment there is a need for such treatment which enhances beneficial 
effects in the long term. At this moment the superiority of BGA (compared to usual care) is 
mainly demonstrated for patients with an initial lower level of physical function. Furthermore 
BGA results in a higher long term adherence rate.  
However, if the long term adherence rate is a predictor for positive effects of BGA over time, 
as we expect, the need for such treatment is even higher. As mentioned before, the 
experiences of patients with this treatment were very positive. Almost all interviewed patients 
reported that they would advise this treatment to family or friends. With the present study we 
can further investigate how useful BGA is for patients with osteoarthritis. Furthermore, we 
can expand our knowledge on the importance of achieving a high exercise adherence rates in 
patients with OA of hip or knee. 
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 b. Intended follow-up research  

 
Geef aan wat 
bevorderende en 
belemmerende 
factoren kunnen zijn 
bij vervolgonderzoek 

Denk hierbij bv. aan 
financiële 
belemmeringen en 
draagvlak voor de 
toepassing. Geef aan 

of u of anderen al 
tijdens het onderzoek 
stappen kunnen 
ondernemen om op 
financiële 
belemmeringen te 

anticiperen of om het 
draagvlak te 
vergroten. 
 

One of the options  
 

So far, the BGA treatment was given to patients with OA knee/hip by primary care 
physiotherapists. Since BGA is especially beneficial for OA patients with a low level of 
physical function, it is logical to conduct a follow-up study in patients of an intramural setting 
(e.g. rehabilitation center). To optimize the effectiveness of BGA in an intramural setting, 
adaptations need to be made to the recent protocol. Possible adaptations are the involvement 
of other disciplines like physicians, and dieticians.  
 
Another actual problem is the increase of obesity in the society. Since obesity is a risk factor 
for many diseases like osteoarthritis, obesity should be prevented. One of the ways is to 
encourage patients to change their lifestyle into a more active lifestyle. The treatment 
behavioral graded activity could be an useful treatment to gradual increase the level of 
performed activities in this group of patients. Therefore, follow-up research can focus on the 
effectiveness of behavioral graded activity (performed by a combination of physiotherapists 
and dieticians) in obese persons. 
 
Finally, it would be very useful to thoroughly investigate the shift in the treatment by 
physiotherapists of patients with OA of hip and/or knee. In our study we found important 
differences in the recent application of physiotherapy and exercise therapy compared to 10 
years ago. There seems to be a shift towards a more active and functional approach within the 
exercise therapy. However, more research is needed to specifically indicate which changes 
are made within the physiotherapy.  

 c. Implementation of study result/ Possibility of ‘technology transfer’  

De mogelijkheden tot 
implementatie/ 

technology transfer 
aangeven per 
doelgroep: 
professionals, 
deelnemers aan het 

onderzoek en de 
patiëntengroep. 
 
Bij toegepast 
onderzoek aangeven of 
de verwachtte 

resultaten direct in de 
praktijk toepasbaar 
zijn, zo niet aangeven 
welke vervolgstappen 
nog nodig zijn. 
 

Bij fundamenteel 
onderzoek in ieder 
geval aangeven hoe de 
resultaten van het 
project gepresenteerd 
worden aan 

vakgenoten en welke 
middelen hiervoor 
gebruikt kunnen 
worden, naast 
publicaties in 
vaktijdschriften. 

 

Obviously, the implementation activities depend on the results of the study. At this moment 
BGA seems an effective treatment, especially for patients with a low level of physical 
function at the start of the treatment, and to a lesser extent, for patients with a low level of 
internal locus of control (Veenhof, 2006d). Also BGA resulted in a higher exercise adherence 
rate. If these results sustain over time, the BGA treatment should be implemented among the 
physiotherapists. Of course, physiotherapists will be informed about the results of this study. 
 
Furthermore, the Dutch OA guideline for physiotherapists should be adapted. Although the 
use of behavioral graded activity is mentioned as a possible intervention in the guideline, no 
explanation or protocol of behavioral graded activity is presented. At this moment the 
knowledge, of the average physiotherapist, about behavioral graded activity is very limited. 
Therefore, the guideline should be adapted in that way that more attention is given to the 
systematic application of behavioral graded activity. 
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12 Personnel 

 
a. Participants (not to be 

financed) 
Title Specialty Institute (employer) hour/week 

 Mr. F. G. Schellevis 
 
 
 
Mr. J. Dekker 

Prof.  
 
 
 
Prof.  

General Practice, 
multi-morbidity 
 
 
Allied Health 
Care, 
osteoarthritis 

NIVEL 
VU University 
Amsterdam 
 
VU University 
Amsterdam 

1 
 
 
 
0,5 

 
b. Participants to be financed  

(in total max. 1 FTE) 
Title Specialty Institute  (employer) hour/week 

 Mr. M.F. Pisters, junior 
researcher 
 
Mrs. C. Veenhof, senior 
researcher 
 
N.N., research-assistant 
 

 
 
 
MSc 

Physiotherapy 
 
 
Osteoarthritis, 
Allied Health 
Care 

NIVEL 
 
 
NIVEL 
 
 
NIVEL 

20,5 
 
 
4 
 
 
4 

      

 

13 Financial information 

Contact at financial dept.  Name: Mevr. Ir. J.M. Bosman 

Address: NIVEL 
Postbus 1568 
3500 BN 

Place: Utrecht 

Telephone: +31 302729659 

Fax: +31 30 2729729 

 

 

E-mail: j.bosman@nivel.nl 

 

14 Co-financing requested elsewhere: Decision expected on: 
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15 Specification of requested finance 

 A. Salaries (including holiday allowance and social costs = 37%) 

 Periods of 12 months 1st period 2nd period 3rd period 4th period 

 Timeslot from – to: 
 

Start date: 
January 1st 2006 

Start date: 
January 1st 2008 

Start date: Start date: 

  End date: 
December 31th 
2007 

End date: 
October 31th 
2008 

End date: End date: 

 Function description: 
* Junior researcher (10-4) 
 
*Research assistant(8-10) 
 
* Senior researcher (11-4; 
0.11 FTE) 

 
0,31 FTE: 
 €13359,13 
0,11 FTE: 
 €5092,79 
0,11 FTE: 
 €6282,76 

 
0,72FTE: 
 €25856,39 
0,11 FTE: 
 €4243,99 
0,11 FTE: 
 €5235,64 

  

 16% raise for accountable 
extras 

 €3957,55  €5653,76   

 Sub total € 28692,24 € 40989,78 € € 

 B. Specification of materials and/ or animals  

 Description:     

 Sub total € € € € 

 C. Specification other costs: 

 Description: 
*Questionnaires: costs for 
printing, mailing and data 
handling 
*Travel costs 
*Participation of congress 
*Miscellaneous  

 

€ 1000 
 
 
€ 800 
€ 1250 
€   250 

 

€ 250 
 
 
€ 200 
€ 1250 
€  250 

  

 Sub total € 3300 € 1950 € € 

 D. Apparatus and other investments (only in 1st period), price VAT incl. 

 Description: € Explanation of investments: 

 
Total amount per 

period A+B+C+D 
€ 31992,24 € 42939,78 € € 

 Costs in total:    € 74932,02 
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16 Motivation of requested finance for: 

• Personnel  
The study will be performed by a junior researcher, supported by a senior researcher and a 
research assistant. During the first year, the main tasks of the junior researcher is to 
collect data (0.31 FTE); during the second year, the junior researcher will collect data 
(during 3 months; 0.31 FTE) and furthermore he will analyse the data, and write 
publications on the data (during 6 months; 0,89 FTE). The research assistant will assist the 
junior researcher in the organisation of the assessments, and in the data collection. The 
senior researcher will supervise the junior researcher in the data collection, data analysis 
and publication of the results. 

• Materials and / or animals 

Altijd invullen 
 

Always complete this 
section 

• Other costs and apparatus and other investments (if applicable) 
Questionnaires: costs for printing, mailing and data-handling: The collection of data will be 
performed by questionnaires (180 in total) which will be sent to the participating patients. 
Furthermore, all patients will be contacted by phone. 
Travel costs: All patients will be visited at home for their assessment. These home visits 
will be performed by the junior researcher, eventually assisted by the research assistant. 
Participation of congresses: Results will be presented in national and international 
congresses. 

 

17 Questions only to be answered if this is an AIO (PhD) project 

a. Will the AIO have other tasks besides his/her own research? yes/no 

If so, for what percentage of the time? % 

b. name mentor  

Address  
 
 

Post code/place  

 

Telephone/fax  

 c. If the project leader is not the supervisor:  

Name supervisor  

Address  

Post code/place  

 

Telephone/fax  
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Alleen voor intern gebruik 
 
Gelieve referenten op te geven die werkzaam zijn op hetzelfde onderzoeksterrein als waar het projectvoorstel 
betrekking op heeft, maar die geen (recente) samenwerkingsbanden hebben met enig aan het project 
verbonden medewerker. De referent moet in staat worden geacht een objectieve beoordeling van het project te 
kunnen geven. 
 
 
Suggesties voor (internationale) referenten: 

Naam Functie/specialisme Instelling E-mail adres 

    

    

    

    

    

    

    

    

 
 
 
Indien u bepaalde referenten juist niet benaderd wenst kunt u dit hier aangeven: 
 
Naam Functie/specialisme Instelling E-mail adres 

    

    

    

 


