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General introduction

Epidemiology of hip and knee osteoarthritis

Osteoarthritis (OA) is a whole joint disease that is characterized by
local loss of cartilage, remodeling of adjacent bone and associated
inflammation (1, 2). Currently, OA is among most common causes of
disability in older adults worldwide (3, 4) and affects approximately 10-
15% of all adults aged over 60 (5). Due to the aging population and the
increasing number of people being overweight or obese, the numbers of
persons suffering from OA are expected to rise (6, 7). Estimations for the
year 2050 conclude that by then the amount of persons suffering from OA
has increased to 130 million persons globally (8). Of those, the majority
will suffer from OA in the knee, hand or hip (9). In the Netherlands, the
expected numbers of people suffering from hip or knee OA by the year of
2040 are 560.000 and 800.000 persons, respectively (10).

Pathogenesis and risk factors of hip and knee OA

The aetiology and pathogenesis of OA are poorly understood. The
occurrence of OA is considered to be multifactorial, with a number of
risk factors. For both hip and knee OA, risk factors for their occurrence
are ageing (11, 12), female sex (13), congenital or developmental
deformities (such as hip dysplasia and knee malalignment) (6, 11, 12, 14,
15), previous joint injury (16), (repetitive) joint loading activities (mostly
in the context of high-impact sports or employment) (2) and a genetic
predisposition (17-20). Besides, additional risk factors for knee OA are
obesity and increased joint laxity or instability (2, 21). The variation in risk
factors suggests that OA is not a single joint disease, but a final common
phenotype of different disorders (21).

Diagnosis of hip or knee OA

There are various sets of diagnostic criteria for the clinical diagnosis of
either hiporknee OA (22-24). Aconfident diagnosis of OAis based onthree
symptoms and three signs by physical examination. Symptoms include
joint pain (typically intermittent, worst during and after weight-bearing
activities), brief stiffness (in the morning, after inactivity or particularly
in the evening, generally resolving in minutes) and functional limitations
(including limitations in daily activities such as stair climbing) (22-24).
The three signs by physical examination are crepitus (a sensation of
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Chapter 1

crunching or cracking), restricted active and passive movement and bony
enlargement (from joint effusion and/or bony swelling). In addition, to
abovementioned signs by physical examination, some guidelines include
bone margin tenderness and the lack of palpable warmth of the joint (2,
22-24). Radiographic imaging or blood tests are not needed to confirm
the diagnosis of OA (22, 23), but could help confirm the diagnosis of OA
and/or make alternative or additional diagnosis when the presentation is
atypical (25).

In the diagnostic process a holistic approach is recommended (2). As
such, the initial assessment should include the effect of osteoarthritis
on different domains of a person’s life (i.e. function, quality of life,
occupation, mood, relationships and leisure activities) as well as
patients’ preferences and beliefs towards certain treatment options (2).
In addition, patient knowledge of disease and treatment options should
be ascertained as well as previous medical experiences and expectations
towards treatment modalities (2). All of this information should be used to
develop an appropriately tailored management plan informed by patient
expectations, preferences and goals, and existing evidence.

Imaging in hip and knee OA

OA is characterized by several structural changes of the joint. Loss of
cartilage (i.e. joint space narrowing), osteophyte formation, subchondral
sclerosis and bony deformity are important features recognizable
on radiographic images and defining radiographic signs of OA (26).
Radiographic imaging may be used to determine disease severity and
progression (22, 23, 27). However, discordance is observed between
disease severity as measured by radiographic imaging and the severity
of OA symptoms. At the age of 70, the large majority of people has
structural evidence of OA on radiographic images in at least one joint (11,
28). However, not all of them report symptoms of OA (28-30). According
to a systematic review, 15-81% of the persons with radiographic knee
OA reported OA-related knee pain (29). Conversely, of the persons with
symptomatic OA, 15-76% had signs of radiographic knee OA (28, 29).
This implicates that the experienced pain cannot solely be explained by
structural damage of the joint. For this reason, it is not recommended to
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General introduction

make the clinical diagnosis of hip or knee OA on radiographicimaging (31).
As measured by magnetic resonance imaging (MRI), similar moderate
associations were found between OA-related symptoms and structural
evidence of OA (32).

Management of hip and knee osteoarthritis

Currently, there is no cure for OA. Therefore, treatment modalities are
primarily aimed at reducing OA symptoms. Treatment of OA can be
divided into conservative (which consists of non-pharmacological and
pharmacological management) and surgical management. Conservative,
non-pharmacological management includes education and self-
management, weightloss, exercisestoincrease muscle strengthandrange
of motion and the use of functional aids and mechanical assist devices
(suchasawalkingaid ororthotics) (33, 34). Pharmacological management
includes analgesics ant anti-inflammatory agents such as paracetamol,
Non-Steroidal Anti-Inflammatory Drugs (NSAID’s) and tramadol or
tramadol plus paracetamol (33, 34). Opiates are mainly discouraged due
to the small gains weighted against the side-effects and risk of addiction
and overdosage (2). In addition, intra-articular corticosteroids are
recommended and some guidelines consider duloxetine, a serotonin and
norepinephrine reuptake inhibitor with antidepressant for pain reduction
and improvement of function (2). International guidelines and expert-
based opinions unanimously recommend a stepped care approach,
combining conservative treatment modalities in the management of
early OA (33). The evidence underpinning comprehensive management
strategies is however scarce with few appropriately designed randomized
controlled trials (RCTs) or well-designed studies including expert-based
strategies (2, 33). Ultimately, when conservative treatments fail to provide
adequate pain relief or functional improvement, surgical treatment could
be considered (33). The most common surgical treatment option is total
hip or knee arthroplasty (THA or TKA). Other surgical treatment options
consist of arthroscopic debridement, subchondral bone stimulation,
osteotomy (in case of malalignment), knee joint distraction (in case of
knee OA) and unicompartmental joint arthroplasty (33). In addition, new
treatment modalities for cartilage repair are developed such as nerve
growth factor antibodies, injectable hydrogel and disease modifying
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Chapter 1

OA drugs (DMOADs), which are in development phase and not current
practice yet (33, 35, 36).

Total Hip and Knee Arthroplasty: indications and outcomes

For hip and knee OA, over 30.000 THA and 25.000 TKA are performed in
the Netherlands every year (37). In parallel with the rising prevalence of
OA, the number of performed arthroplasties has increased over the past
years and is expected to further expand (37). Still the indication criteria for
THA and TKA are based on limited evidence and the diversity of disease
severity at time of surgery is large (38-40). Recently, attempts have
been made to define indication criteria to improve the timing of THA and
TKA, but this research was not conclusive and more empirical research
is needed (41). Selecting the right patient at the right time is of utmost
importance to achieve optimal outcomes and to reduce health care cost.
Until a few years ago, outcome of interventions were determined by
the treating medical specialist, using surgeon-assessed outcomes and
survival analyses of implants. According to these standards THA and
TKA are considered very effective interventions (42-45). However, when
judged by the patients, less optimistic results are seen (46-52). With the
implementation of the concept of value-based-driven health care, where
patient reported outcomes play a central part, the perspective of the
patient has become more and more important in clinical practice.

Outcomes of THA and TKA: Patient perspective and the ICF model

To measure the perspective of patients in the clinical setting, several sets
of patient-reported outcomes measures (PROMS) have been proposed
for TKA and THA. A set that gained much attention is the set published
by the Internal Consortium for Health Outcomes Measurements (ICHOM)
on patient reported outcomes that should be included in joint registries
(53). The set covers approximately all domains of the International
Classification of Functioning, Disability and Health (ICF) model (54).The
ICF model is recognized as an important framework and classification
which contributes to a holistic approach and covers the typical spectrum
of functional problems of patients with a specific health condition and
environmental and personal factors that may have an impact on patient’s
health. Hence, the Outcome Measures in Rheumatology Clinical Trials
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General introduction

group (OMERACT) and the World Health Organization (WHO) recommend
using various domains that are incorporated in the ICF model (54, 55). The
ICF model assesses the functioning of the whole human being (physically,
mentally and socially) on individual as well as society level including
the interaction with contextual factors (i.e. environmental and personal
factors) (figure 2). Body functions are physical functions of body systems
(including psychological functions) at the level of the body or body parts.
Body structures are anatomical parts of the body such as organs, limbs
and their components. This domain contains all complaints and functional
impairments directly derived from the body or body structure that is
affected by the health condition (54). The activity domain comprises
the physical activities people perform and the difficulties an individual
may have in executing activities. Participation concerns involvement
of people in all areas of life (functioning of a person as a member of
society). An important component is occupational participation. Lastly,
contextual factors include personal factors that influence how disability
is experienced by the individual such as gender, age, lifestyle and the
presence of comorbidities and environmental factors which comprise
the physical, social and attitudinal environment in which people live and
conduct their lives. This encompasses having a social network and the
possibility of making social and occupational adaptions (54).

Health Condition

T
| 1 |

Body Functions

—p Activities e Participation
and Structures

t | f

+ '

Environmental Factors Personal Factors

Figure 1. Bio-psycho-social model of the International Classification of Functioning, Disability
and Health (ICF)
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For OA, a specific ICF core set has been developed (56), which was
modified for hip and knee OA by the Royal Dutch Society of Physical
Therapy (57). With these core sets, the most important symptoms,
health-associated problems and health-related domains of patients with
hip and knee OA can be described. The current thesis focuses on a subset
of factors within these domains namely pain, functional limitations and
knee instability within the body functions and structures domain, and
objectively measured physical activity within the activities domain and
work participation within the participation domain. Thus, the focus of this
thesis contributes to the holistic approach of patients with hip or knee OA
undergoing total joint arthroplasty.

Body functions and structures

Pain and functional limitations

Pain and functional limitations are the most prominent and disabling
symptoms of OA and among the main reasons for patients to undergo
THA or TKA surgery (58). Yet, approximately 15-20% of the operated
patients continues to experience persisting pain or functional limitations
after surgery (46-52) resulting in 5300 THA and 4600 TKA patients
with persisting pain, in the Netherlands alone (37). Persistent pain
and associated disability have a substantial impact on quality of life as
well as mortality, substantiating the urge to identify the patients with a
risk of persistent postoperative pain, prior to surgery. Several studies
focused on the preoperative prediction of postoperative pain and
functional limitations after TKA and THA (59-62). These studies often
included preoperative pain and radiographic OA severity as potential
determinants, as they are important factors for orthopaedic surgeons
to decide to perform surgery on (52, 63-65). Even though, no previous
study investigated if radiographic OA severity modifies the effect of
preoperative pain on postoperative outcome. Despite the previous
attempts, it is currently still not possible to make reliable preoperative
predictions on which patient is prone to have an unfavourable outcome.
Therefore, the focus of research should probably shift towards the
identification of patients with insufficient recovery shortly after surgery
instead of prior to surgery, since these patients might still be influenced
for the better. With early recognition of an unfavourable course, different
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treatment strategies can be applied in order to prevent development of
chronic pain.

Knee instability

Knee instability is considered an important, yet relatively underexposed
factor in patients with knee OA (66). Knee instability is the sensation of
buckling, shifting or giving way of the knee and is reported by 60-80%
of the patients suffering from knee OA (66-68). However, the origin
of the sense of instability in patients with knee OA has not yet been
elucidated. Two causal hypotheses regarding knee stability are based on
the presence of structural damage to the joint: (i) osteophyte formation,
fibrosis of joint ligaments and capsular thickening increase the tightness
of the joint and restriction of movement, resulting in a stiff and stable
knee or (ii) more pronounced joint space narrowing leads to reduced
stress on the ligaments and capsule of the knee, resulting in a less stable
knee joint (69-71). Besides, the sense of knee instability was found to
be associated with pain and activity limitations in patients with knee OA
(72). A previous randomized controlled trial including selected patients
demonstrated that, six months after TKA, 32% of the patients retained
self-reported knee instability (72). Retained self-reported knee instability
was associated with pain and activity limitations (72). In the long run and
in clinical care, it is unknown whether retained knee instability associates
with persistent pain and activity limitations after TKA.

Activities

The impact of OA on patients’ functioning is usually measured in terms
of limitations in specific daily activities or performance-based methods
such as the 6-minute walk test (73). Less is known on how OA affects the
amount of actual everyday physical activity. Physical activity is important to
maintain health and was suggested to have (at least short term) beneficial
effects on pain and function in patients with hip and knee OA (74, 75).
Physical exercise is therefore included in treatment recommendations for
hip or knee OA (76-79). However, from a patient’s perspective, pain could
be perceived as activity-relate, leading to avoidance of physical activities
(80). Indeed, several previous studies showed that perceived hip or knee
related pain was associated with perceived physical activity (74, 81).
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Whether this association also accounts for objectively measured physical
activity, like accelerometers, in patients with an indication for THA or TKA
(end-stage hip or knee OA) remains unknown. In addition, little is known on
the association between patients’ perception of quality of life (QoL) and the
actual amount of objectively measured physical activity in this population.

Participation
Return to work

At time of THA or TKA, 15-45% of the patients is of working age (<65 years
old) (82). These patients are dependent of their job to generate income,
and thus consider return to work as one of the most important outcomes of
surgery (83). The rates of patients who do not return to work postoperatively
are substantial, and varying in the literature from 5-32%, (84). Overall,
knowledge on determinants of partial or no return to work after total joint
arthroplasties and potential differences between THA and TKA is scanty,
especially information on prognostic factors after TKA (84, 85).

Outline of this thesis
In THA and TKA patients, knowledge of certain components of the ICF
domains, specifically knee instability, physical activity and return to work
and their association with pain and function prior to and after THA and
TKA is limited. Therefore, the aims of this thesis are:
1. Toinvestigate associations between radiographic OA severity,
knee instability, pain and function prior to and after THA and/
or TKA
3. To evaluate factors influencing physical activities in patients
with end-stage hip or knee OA.
4. To identify determinants of return to work after THA or TKA.

In Chapters 2-5 the level of the body functions and structures domain
of the ICF is addressed, with the main focus on pain and function. First,
to gain more insight in the effect of radiographic evidence of OA and
preoperative pain on postoperative pain and function, we investigated
if radiographic OA severity modifies the effect of preoperative pain on
postoperative pain and function (chapter 2). Second, to better predict
postoperative outcome, it was investigated if preoperative pain and
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function and theirinitial clinicalimprovement predicted one-year pain and
function (Chapter 3). Furthermore, Chapters 4 and 5 are focused on knee
instability, by determining the prevalence of self-reported knee instability
before and/or one year after TKA and its associations with radiographic
features of OA, pain, function and QoL. Chapter 6, the focus is on activities
domain, with an exploration of the cross-sectional association between
preoperative pain, function and QoL with objectively measured physical
activity. Lastly, regarding participation, particularly return to work, is
addressed in Chapters 7 and 8, by identifying determinants of return to
work, including physical activity and patients’ beliefs and expectations.

LOAS

Most of the research described in this thesis was performed using data
from the Longitudinal Leiden Orthopeadics Outcomes of Osteo-Arthritis
study (LOAS), a multi-center, longitudinal prospective cohort study
(Chapters 2-6, 8) (86). The LOAS study started in 2012 as, at that time,
despite the availability of hip and knee registries and a considerable
number of studies on the outcomes in terms of prosthesis survival, joint
function and quality of life, knowledge on the impact of THA and TKA on
societal participation (physical activity, sports, paid and unpaid work) and
on health care usage, including rehabilitation was scarce. Moreover, at
that time, available studies did not comprehensively include the role of
personal factors on outcome. Therefore, the LOAS study was designed
with the following aims: (1) to describe the midterm and long-term
outcomes of THA and TKA in terms of health status as a whole, including
the levels of body functions and structures, daily activities, participationin
society and health care usage and (2) to determine which factors predict
the outcomes of THA and TKA. Currently, the LOAS is still ongoing, with
7263 patients included by June 2019. Patients complete questionnaires
preoperatively and 6, 12 and 24 months after surgery and every 2 years
thereafter. Participating hospitals are the Leiden University Medical
Centre, Leiden; Alrijne Hospital (former Diaconessenhuis and Rijnland
Hospital), Leiden and Leiderdorp; Groene Hart Hospital, Gouda; Reinier de
Graaf Hospital, Delft (participation from the start of the study up and until
August 2013); LangelLand Hospital, Zoetermeer; Waterlandziekenhuis,
Purmerend (participation from January 2015 up till December 2017).
This thesis used data of patients recruited before June 2015.

19




Chapter 1

References

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

20

Kraus VB, Blanco FJ, Englund M, Karsdal MA, Lohmander LS. Call for standardized definitions
of osteoarthritis and risk stratification for clinical trials and clinical use. Osteoarthritis
Cartilage. 2015;23(8):1233-41.

Hunter DJ, Bierma-Zeinstra S. Osteoarthritis. Lancet (London, England).
2019;393(10182):1745-59.

Lawrence RC, Felson DT, Helmick CG, Arnold LM, Choi H, Deyo RA, et al. Estimates of the
prevalence of arthritis and other rheumatic conditions in the United States. Part II. Arthritis
Rheum. 2008;58(1):26-35.

Laupattarakasem W, Laopaiboon M, Laupattarakasem P, Sumananont C. Arthroscopic
debridement for knee osteoarthritis. Cochrane Database Syst Rev. 2008(1):CD005118.
WHO. Chronic diseases and health promotion: World Health Organization; 2019 [Chronic
rheumatic conditions].

Felson DT, Lawrence RC, Dieppe PA, Hirsch R, Helmick CG, Jordan JM, et al. Osteoarthritis:
new insights. Part 1: the disease and its risk factors. Ann Intern Med. 2000;133(8):635-46.
FelsonDT,Lawrence RC,HochbergMC,McAlindonT, Dieppe PA,MinorMA, etal.Osteoarthritis:
new insights. Part 2: treatment approaches. Ann Intern Med. 2000;133(9):726-37.

United N. World Population to 2300. New York: United Nations; Department of Economic
and Social Affairs; 2004.

NHS. Symptoms Osteoarthritis: National Health Service; 2016 [updated 04/08/2016.
Zorginstituut, Nederland. Rapport Overzicht 50% van de Nederlandse ziektelast. 2018 28-
06-2018.

Felson DT. An update on the pathogenesis and epidemiology of osteoarthritis. Radiol Clin
North Am. 2004;42(1):1-9, v.

Issa SN, Sharma L. Epidemiology of osteoarthritis: an update. Curr Rheumatol Rep.
2006;8(1):7-15.

Srikanth VK, Fryer JL, Zhai G, Winzenberg TM, Hosmer D, Jones G. A meta-analysis of
sex differences prevalence, incidence and severity of osteoarthritis. Osteoarthritis and
cartilage. 2005;13(9):769-81.

Gosvig KK, Jacobsen S, Sonne-Holm S, Palm H, Troelsen A. Prevalence of malformations of
the hip joint and their relationship to sex, groin pain, and risk of osteoarthritis: a population-
based survey. The Journal of bone and joint surgery American volume. 2010;92(5):1162-9.
Jacobsen S, Sonne-Holm S. Hip dysplasia: a significant risk factor for the development of
hip osteoarthritis. A cross-sectional survey. Rheumatology (Oxford). 2005;44(2):211-8.
Gelber AC, Hochberg MC, Mead LA, Wang NY, Wigley FM, Klag MJ. Joint injury in young adults
and risk for subsequent knee and hip osteoarthritis. Ann Intern Med. 2000;133(5):321-8.
MacGregor AJ, Antoniades L, Matson M, Andrew T, Spector TD. The genetic contribution to
radiographic hip osteoarthritis in women: results of a classic twin study. Arthritis Rheum.
2000;43(11):2410-6.

Spector TD, Cicuttini F, Baker J, Loughlin J, Hart D. Genetic influences on osteoarthritis in
women: a twin study. Bmj. 1996;312(7036):940-3.

Huetink K, van der Voort P, Bloem JL, Nelissen RG, Meulenbelt I. Genetic Contribution to the
Development of Radiographic Knee Osteoarthritis in a Population Presenting with Nonacute
Knee Symptoms a Decade Earlier. Clinical medicine insights Arthritis and musculoskeletal
disorders. 2016;9:57-63.

Meulenbelt I, Bijkerk C, Breedveld FC, Slaghoom PE. Genetic linkage analysis of 14
candidate gene loci in a family with autosomal dominant osteoarthritis without dysplasia.
Journal of medical genetics. 1997;34(12):1024-7.

Doherty M. Risk factors for progression of knee osteoarthritis. Lancet (London, England).
2001;358(9284):775-6.

Zhang W, Doherty M, Peat G, Bierma-Zeinstra MA, Arden NK, Bresnihan B, et al. EULAR
evidence-based recommendations for the diagnosis of knee osteoarthritis. Annals of the
rheumatic diseases. 2010;69(3):483-9.

Bijlsma JW, Berenbaum F, Lafeber FP. Osteoarthritis: an update with relevance for clinical
practice. Lancet (London, England). 2011;377(9783):2115-26.

Altman R, Asch E, Bloch D, Bole G, Borenstein D, Brandt K, et al. Development of criteria for
the classification and reporting of osteoarthritis. Classification of osteoarthritis of the knee.
Diagnostic and Therapeutic Criteria Committee of the American Rheumatism Association.
Arthritis Rheum. 1986;29(8):1039-49.



25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45,

General introduction

Sakellariou G, Conaghan PG, Zhang W, Bijlsma JWJ, Boyesen P, D’Agostino MA, et al. EULAR
recommendations for the use of imaging in the clinical management of peripheral joint
osteoarthritis. Annals of the rheumatic diseases. 2017;76(9):1484-94.

Kellgren JH, Lawrence JS. Radiological assessment of osteo-arthrosis. Annals of the
rheumatic diseases. 1957;16(4):494-502.

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):505-14.

van Saase JL, van Romunde LK, Cats A, Vandenbroucke JP, Valkenburg HA. Epidemiology
of osteoarthritis: Zoetermeer survey. Comparison of radiological osteoarthritis in a
Dutch population with that in 10 other populations. Annals of the rheumatic diseases.
1989;48(4):271-80.

Bedson J, Croft PR. The discordance between clinical and radiographic knee osteoarthritis:
A systematic search and summary of the literature. BMC Musculoskeletal Disorders.
2008;9:116.

Pereira D, Peleteiro B, Araujo J, Branco J, Santos RA, Ramos E. The effect of osteoarthritis
definition on prevalence and incidence estimates: a systematic review. Osteoarthritis and
cartilage. 2011;19(11):1270-85.

Zorginstituut, Nederland. Zinnige Zorg verbetersignalement zorg bij artrose van knie en
heup. 2014 30-06-2014.

Schiphof D, Oei EH, Hofman A, Waarsing JH, Weinans H, Bierma-Zeinstra SM. Sensitivity
and associations with pain and body weight of an MRI definition of knee osteoarthritis
compared with radiographic Kellgren and Lawrence criteria: a population-based study in
middle-aged females. Osteoarthritis and cartilage. 2014;22(3):440-6.

Nelson AE, Allen KD, Golightly YM, Goode AP, Jordan JM. A systematic review of
recommendations and guidelines for the management of osteoarthritis: The chronic
osteoarthritis management initiative of the U.S. bone and joint initiative. Seminars in
arthritis and rheumatism. 2014;43(6):701-12.

Block JA. Osteoarthritis: OA guidelines: improving care or merely codifying practice? Nature
reviews Rheumatology. 2014;10(6):324-6.

Both S, Wang R, Dijkstra P, Karperien M. Injectable hydrogels for cartilage repair.
Osteoarthritis and cartilage. 2014;22:5151-S2.

Mastbergen SC, Saris DB, Lafeber FP. Functional articular cartilage repair: here, near, or is
the best approach not yet clear? Nature reviews Rheumatology. 2013;9(5):277-90.

Dutch, Arthroplasty, Register. Landelijke registratie orthopedische implantaten.
‘s-Hertogenbosch: Landelijke Registratie Orthopedische Implantaten; 2018.

Gademan MG, Hofstede SN, Vliet Vlieland TP, Nelissen RG, Marang-van de Mheen PJ.
Indication criteria for total hip or knee arthroplasty in osteoarthritis: a state-of-the-science
overview. BMC Musculoskelet Disord. 2016;17(1):463.

Ackerman IN, Dieppe PA, March LM, Roos EM, Nilsdotter AK, Brown GC, et al. Variation in
age and physical status prior to total knee and hip replacement surgery: a comparison of
centers in Australia and Europe. Arthritis Rheum. 2009;61(2):166-73.

Dieppe P, Judge A, Williams S, Tkwueke I, Guenther KP, Floeren M, et al. Variations in the
pre-operative status of patients coming to primary hip replacement for osteoarthritis in
European orthopaedic centres. BMC Musculoskelet Disord. 2009;10:19.

Gademan MGJ, Hofstede SN, Vliet Vlieland TPM, Cannegieter SC, Nelissen RGHH,
Marang-van de Mheen PJ, et al. Towards optimal timing of total knee and hip replacement
in osteoarthritis patients - the ARGON-OPTIMA study. Nederlands Tijdschrift voor
Orthopaedie. 2017;24(4):106-10.

Ranawat CS, Atkinson RE, Salvati EA, Wilson PD, Jr. Conventional total hip arthroplasty for
degenerative joint disease in patients between the ages of forty and sixty years. The Journal
of bone and joint surgery American volume. 1984;66(5):745-52.

Aamodt A, Nordsletten L, Havelin LI, Indrekvam K, Utvag SE, Hviding K. Documentation of
hip prostheses used in Norway: a critical review of the literature from 1996--2000. Acta
orthopaedica Scandinavica. 2004;75(6):663-76.

Ng CY, Ballantyne JA, Brenkel 1J. Quality of life and functional outcome after primary total
hip replacement. A five-year follow-up. J Bone Joint Surg Br. 2007;89(7):868-73.
Keurentjes JC, Pijls BG, Van Tol FR, Mentink JF, Mes SD, Schoones JW, et al. Which implant
should we use for primary total hip replacement? A systematic review and meta-analysis.
The Journal of bone and joint surgery American volume. 2014;96 Suppl 1:79-97.

21




Chapter 1

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

22

Beswick AD, Wylde V, Gooberman-Hill R, Blom A, Dieppe P. What proportion of patients
report long-term pain after total hip or knee replacement for osteoarthritis? A systematic
review of prospective studies in unselected patients. BMJ Open. 2012;2(1):e000435.
Wright RJ, Sledge CB, Poss R, Ewald FC, Walsh ME, Lingard EA. Patient-reported outcome
and survivorship after Kinemax total knee arthroplasty. The Journal of bone and joint
surgery American volume. 2004;86-a(11):2464-70.

Hawker G, Wright J, Coyte P, Paul J, Dittus R, Croxford R, et al. Health-related quality
of life after knee replacement. The Journal of bone and joint surgery American volume.
1998;80(2):163-73.

Jones CA, Voaklander DC, Johnston DW, Suarez-Almazor ME. Health related quality of
life outcomes after total hip and knee arthroplasties in a community based population. J
Rheumatol. 2000;27(7):1745-52.

Robertsson O, Dunbar M, Pehrsson T, Knutson K, Lidgren L. Patient satisfaction after knee
arthroplasty: a report on 27,372 knees operated on between 1981 and 1995 in Sweden.
Acta orthopaedica Scandinavica. 2000;71(3):262-7.

Nilsdotter AK, Toksvig-Larsen S, Roos EM. A 5 year prospective study of patient-relevant
outcomes after total knee replacement. Osteoarthritis and cartilage. 2009;17(5):601-6.
Keurentjes JC, Fiocco M, So-Osman C, Onstenk R, Koopman-Van Gemert AW, Poll RG, et
al. Patients with severe radiographic osteoarthritis have a better prognosis in physical
functioning after hip and knee replacement: a cohort-study. PloS one. 2013;8(4):e59500.
Rolfson O, Wissig S, van Maasakkers L, Stowell C, Ackerman I, Ayers D, et al. Defining an
International Standard Set of Outcome Measures for Patients With Hip or Knee Osteoarthritis:
Consensus of the International Consortium for Health Outcomes Measurement Hip and
Knee Osteoarthritis Working Group. Arthritis care & research. 2016;68(11):1631-9.

WHO. How to use the ICF: A practical manual for using the International Classification of
Functioning, Disability and Health (ICF). Exposure draft for comment. Geneva; 2013.
Boonen A, Stucki G, Maksymowych W, Rat AC, Escorpizo R, Boers M. The OMERACT-
ICF Reference Group: integrating the ICF into the OMERACT process: opportunities and
challenges. J Rheumatol. 2009;36(9):2057-60.

Dreinhofer K, Stucki G, Ewert T, Huber E, Ebenbichler G, Gutenbrunner C, et al. ICF Core
Sets for osteoarthritis. J Rehabil Med. 2004(44 Suppl):75-80.

KNGF. KNGF-richtlijn: Artrose heup-knie. Nederlands Tijdschrift voor Fysiotherapie.
2010;120(2):7.

Neogi T. The epidemiology and impact of pain in osteoarthritis. Osteoarthritis and cartilage.
2013;21(9):1145-53.

Halket A, Stratford PW, Kennedy DM, Woodhouse LJ. Using hierarchical linear modeling
to explore predictors of pain after total hip and knee arthroplasty as a consequence of
osteoarthritis. J Arthroplasty. 2010;25(2):254-62.

Lewis GN, Rice DA, McNair PJ, Kluger M. Predictors of persistent pain after total knee
arthroplasty: a systematic review and meta-analysis. Br J Anaesth. 2015;114(4):551-61.
Hofstede SN, Gademan MG, Vliet Vlieland TP, Nelissen RG, Marang-van de Mheen
PJ. Preoperative predictors for outcomes after total hip replacement in patients with
osteoarthritis: a systematic review. BMC Musculoskelet Disord. 2016;17:212.

Fisher DA, Dierckman B, Watts MR, Davis K. Looks good but feels bad: factors that contribute
to poor results after total knee arthroplasty. J Arthroplasty. 2007;22(6 Suppl 2):39-42.
Tilbury C, Holtslag M3J, Tordoir RL, Leichtenberg CS, Verdegaal SH, Kroon HM, et al. Outcome
of total hip arthroplasty, but not of total knee arthroplasty, is related to the preoperative
radiographic severity of osteoarthritis. A prospective cohort study of 573 patients. Acta
orthopaedica. 2016;87(1):67-71.

Dowsey MM, Dieppe P, Lohmander S, Castle D, Liew D, Choong PF. The association between
radiographic severity and pre-operative function in patients undergoing primary knee
replacement for osteoarthritis. Knee. 2012;19(6):860-5.

Valdes AM, Doherty SA, Zhang W, Muir KR, Maciewicz RA, Doherty M. Inverse relationship
between preoperative radiographic severity and postoperative pain in patients with
osteoarthritis who have undergone total joint arthroplasty. Seminars in arthritis and
rheumatism. 2012;41(4):568-75.

Felson DT, NiuJ, McClennan C, Sack B, Aliabadi P, Hunter DJ, et al. Knee buckling: prevalence,
risk factors, and associated limitations in function. Ann Intern Med. 2007;147(8):534-40.
Fitzgerald GK, Piva SR, Irrgang JJ. Reports of joint instability in knee osteoarthritis: its
prevalence and relationship to physical function. Arthritis Rheum. 2004;51(6):941-6.



68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

General introduction

van der Esch M, Knoop J, van der Leeden M, Voorneman R, Gerritsen M, Reiding D, et al.
Self-reported knee instability and activity limitations in patients with knee osteoarthritis:
results of the Amsterdam osteoarthritis cohort. Clin Rheumatol. 2012;31(10):1505-10.
Pottenger LA, Phillips FM, Draganich LF. The effect of marginal osteophytes on reduction of
varus-valgus instability in osteoarthritic knees. Arthritis Rheum. 1990;33(6):853-8.
Brandt KD. Osteophytes in osteoarthritis. Clinical aspects. Osteoarthritis and cartilage.
1999;7(3):334-5.

Sharma L, Berenbaum F. Pathogenesis of Osteoarthritis.: Elsevier - Health Sciences
Division; 2007.

Fleeton G, Harmer AR, Nairn L, Crosbie J, March L, Crawford R, et al. Self-Reported Knee
Instability Before and After Total Knee Replacement Surgery. Arthritis care & research.
2016;68(4):463-71.

Terwee CB, Mokkink LB, Steultjens MP, Dekker J. Performance-based methods for measuring
the physical function of patients with osteoarthritis of the hip or knee: a systematic review
of measurement properties. Rheumatology (Oxford). 2006;45(7):890-902.

Juhl C, Christensen R, Roos EM, Zhang W, Lund H. Impact of exercise type and dose on pain
and disability in knee osteoarthritis: a systematic review and meta-regression analysis of
randomized controlled trials. Arthritis Rheumatol. 2014;66(3):622-36.

Fransen M, McConnell S, Hernandez-Molina G, Reichenbach S. Exercise for osteoarthritis of
the hip. The Cochrane database of systematic reviews. 2014(4):Cd007912.

Fernandes L, Hagen KB, Bijlsma JW, Andreassen O, Christensen P, Conaghan PG, et al.
EULAR recommendations for the non-pharmacological core management of hip and knee
osteoarthritis. Annals of the rheumatic diseases. 2013;72(7):1125-35.

Zhang W, Moskowitz RW, Nuki G, Abramson S, Altman RD, Arden N, et al. OARSI
recommendations for the management of hip and knee osteoarthritis, Part II: OARSI
evidence-based, expert consensus guidelines. Osteoarthritis and Cartilage. 2008;16:137-
62.

Rausch Osthoff AK, Juhl CB, Knittle K, Dagfinrud H, Hurkmans E, Braun J, et al. Effects
of exercise and physical activity promotion: meta-analysis informing the 2018 EULAR
recommendations for physical activity in people with rheumatoid arthritis, spondyloarthritis
and hip/knee osteoarthritis. RMD Open. 2018;4(2):e000713.

Rausch Osthoff AK, Niedermann K, Braun J, Adams J, Brodin N, Dagfinrud H, et al. 2018
EULAR recommendations for physical activity in people with inflammatory arthritis and
osteoarthritis. Annals of the rheumatic diseases. 2018;77(9):1251-60.

Pisters MF, Veenhof C, van Dijk GM, Dekker J. Avoidance of activity and limitations in
activities in patients with osteoarthritis of the hip or knee: a 5 year follow-up study on the
mediating role of reduced muscle strength. Osteoarthritis and cartilage. 2014;22(2):171-7.
Usiskin IM, Yang HY, Deshpande BR, Collins JE, Michl GL, Smith SR, et al. Association
between activity limitations and pain in patients scheduled for total knee arthroplasty. BMC
Musculoskelet Disord. 2016;17:378.

Kurtz S, Ong K, Lau E, Mowat F, Halpern M. Projections of primary and revision hip and knee
arthroplasty in the United States from 2005 to 2030. The Journal of bone and joint surgery
American volume. 2007;89(4):780-5.

Witjes S, van Geenen RC, Koenraadt KL, van der Hart CP, Blankevoort L, Kerkhoffs GM, et
al. Expectations of younger patients concerning activities after knee arthroplasty: are we
asking the right questions? Qual Life Res. 2017;26(2):403-17.

Tilbury C, Schaasberg W, Plevier JW, Fiocco M, Nelissen RG, Vliet Vlieland TP. Return to
work after total hip and knee arthroplasty: a systematic review. Rheumatology (Oxford).
2014;53(3):512-25.

Kuijer PP, Kievit AJ, Pahlplatz TM, Hooiveld T, Hoozemans MJ, Blankevoort L, et al.
Which patients do not return to work after total knee arthroplasty? Rheumatol Int.
2016;36(9):1249-54.

Tilbury C, Leichtenberg CS, Kaptein BL, Koster LA, Verdegaal S, Onstenk R, et al. Feasibility of
Collecting Multiple Patient-Reported Outcome Measures Alongside the Dutch Arthroplasty
Register. Journal of Patient Experience. 2019:1-9.

23







