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Chapter 8

Introduction

This thesis was to a large extent based upon an observational cohort study, in which patient 

data collection was automated by the use of a custom-built, web-based register. This data 

was combined with data from a survey among all MSK physicians registered with their 

professional organisation (NVAMG), and used to evaluate two main research topics. The 

first topic was to characterise MSK physicians and their patient population and to measure 

the course of patients’ conditions after MSK treatment. Baseline variables were evaluated 

as possible predictors of a favourable course, and the occurrence of adverse events was 

monitored. The second topic was to evaluate the psychometric properties of a frequently 

used questionnaire, the Neck Disability Index, and of the recently developed PROMIS Pain 

Behaviour and Pain Interference item banks.
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Research TOPIC 1: Characteristics of patients and physicians in MSK 
medicine

Summary of findings
The results of the survey among MSK physicians showed, as expected, that they most frequently 

used Spinal Manipulative Treatment (SMT) techniques. This treatment was embedded in a 

wide array of other treatment options, part of which were legally restricted to medical doctors, 

such as prescription of medication or injections in the spine. MSK physicians generally had 

a background in other medical specialties, such as General Practice, General Surgery and 

Orthopaedics. Patients consulted MSK physicians with, on average, longstanding pain of 

moderate severity, and with moderate functional impairment. Patients frequently reported 

previous medical consumption in the form of specialist consultations, and treatment by 

physical therapists, manual therapists, chiropractors, pain clinics and surgery. Our study 

demonstrated that a considerable group of patients with low back pain (80%) improved in 

the six months after a first consultation with an MSK physician. A prediction model, based 

upon baseline variables from the patients‘ history showed an explained variance of only 9%. 

Adverse events were common, but generally of short duration and not severe.

MSK medicine in an international context
This thesis portrays a distinct group of medical doctors who have followed medical training 

to diagnose and treat complaints of the locomotor system, and who have been extensively 

trained to use some form of SMT. Internationally, there is a lot of variation in the position 

of medical doctors using SMT techniques. In the Unites States there are medical colleges 

where osteopathy is a part of the medical curriculum. Students graduating from these 

colleges are called doctor of osteopathy (D.O.), and have similar career possibilities as 

medical doctors. In Europe, SMT has been accepted by the European Union of Medical 

Specialists (UEMS) as an additional competence for medical specialists, and in many 

countries there are courses for medical specialists to learn SMT techniques. The UEMS 

refers to Manual (and Musculoskeletal) Medicine as it was defined by the Federation for 

Manual and Musculoskeletal Medicine (FIMM): ‘Manual (and Musculoskeletal) Medicine 

is the medical discipline of enhanced knowledge and skills in the diagnosis, therapy and 

prevention of functional reversible disorders of the locomotor system. Diagnostic skills 

build on conventional medical techniques with manual assessment of individual tissues 

and functional assessment of the whole system, based on scientific biomechanical and 

neurophysiologic principles. Therapeutic skills add manual/manipulative techniques and 

advanced interventional techniques to conventional treatments for the reduction of pain or 

other therapeutic outcome. The therapeutic regime includes pharmacological prescription 

and/or manual therapy as well as rehabilitation prescription and advice. The specialist with 
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additional MM competence represents an appropriately trained specialist with a broad 

skill set otherwise only available through a multidisciplinary approach.‘ While the UEMS 

accepted MSK medicine as an additional competence for medical specialists, it is only in 

The Netherlands that MSK medicine is under consideration as a medical (profile) specialty 

in its own right.

Organisation of musculoskeletal health care
The role of MSK physicians and how they relate to other professionals in the field of 

musculoskeletal health care in The Netherlands is still unclear. Several professions are 

involved in musculoskeletal health care, ranging from allied health professions such 

as postural therapists, physiotherapists, manual therapists or chiropractors, to medical 

specialists such as orthopaedic surgeons, neurologists, neurosurgeons and rehabilitation 

specialists. Musculoskeletal conditions generally consist of pain or dysfunction of locomotor 

structures. Some conditions clearly warrant referral to an orthopaedic surgeon, such as 

fractures or severe osteoarthritis of peripheral joints, or referral to a neurosurgeon in the 

case of severe spinal stenosis. In many conditions, however, the cause of the condition is 

not known, and guidelines mention a variety of treatment options. This is especially true 

for patients with low back pain or patients with neck pain, who form a major part of the 

patients presented in musculoskeletal practice. Only a minority of patients present with 

symptoms that may warrant further diagnostic tests or referral to an orthopaedic surgeon or 

a neurologist. The prevalence of spinal complaints, however, is high(1), and many patients 

do not consult their GPs(1-3). The study by Picavet et al. reported that subjects with low 

back pain consulted their GPs in 31.6%, visited a medical specialist in 19.8%, and visited 

a physiotherapist in 26.3%. Subjects with neck pain reported GP consultation in 40.8%, 

visiting a medical specialist in 29.9%, and visiting a physiotherapist in 32.8%(1). In chapter 

2 and 3 of this thesis it was shown that most patients consulting MSK physicians were self-

referred and had previously been treated without effect by physiotherapists. Only 17% of all 

patients presenting in MSK practices were referred by their GPs. In primary care guidelines, 

SMT is generally advocated as part of a number of possible interventions. Other treatment 

options are reassurance and the advice to stay active, exercise treatment, clinical massage or 

postural corrections, but also muscle relaxants and non-steroid anti-inflammatory drugs. If 

non-invasive treatments were not effective, epidural steroid injections, facet denervation or 

surgery may be indicated(4-8). The guidelines of the Dutch Federation of Medical Specialists 

suggest pain intervention as a treatment option for patients with low back pain and or lumbar 

radiculopathies(9, 10). With this range of possible interventions, specialist knowledge of, and 

experience with specific diagnostic possibilities, such as imaging and electromyography, 

and specific treatment options such as surgery or injections is of added value in advising 

patients with spinal complaints. This type of knowledge is typically included in the medical 
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curriculum, and on a more specialist level represented in the training programme for MSK 

physicians. Our survey showed that most MSK physicians have previous experience in 

relevant specialities, and the training programme to become registered as MSK physician 

includes relevant specialist medical knowledge. On the one hand, combining their array of 

diagnostic and treatment possibilities distinguishes MSK physicians from manual therapists 

and chiropractors, while on the other hand, combining specialist medical knowledge 

with SMT distinguishes MSK physicians from neurologists, orthopaedic surgeons and pain 

clinic anaesthetists. MSK physicians are well suited to have an important role in health 

care for patients with musculoskeletal complaints, in close cooperation with (extended 

scope) physical therapists, manual therapists and chiropractors, but also with neurologists, 

orthopaedic surgeons and rehabilitation specialists.

Patient perspective
With the GP as the first-line consultant, healthcare for patients with musculoskeletal 

complaints in The Netherlands is still organised as patchwork, and patients are frequently 

left to find their way through self-referral(11-13). My personal experience is that patients 

who consult MSK physicians have long-standing complaints and have, through the years, 

consulted a multitude of healthcare professionals. Many low back pain patients, though, 

have given up consulting their GPs about their complaint(14). Typically, these patients were 

referred to neurologists, who have made MRIs and stated that the patient had a disk problem, 

but not severe enough to warrant surgery; they have consulted orthopaedic surgeons, who 

stated that there were degenerative changes; they were treated by physiotherapists, manual 

therapists and chiropractors, who provided temporary relief but whose treatments became 

less effective over the years. Patients have experienced these consultations as conflicting 

information(14), which never led to an effective treatment strategy. Patients generally 

appreciate it when they are included in complex clinical reasoning, even if this brings 

about uncertainties about the cause of their pain. This clinical reasoning may include the 

interpretation of MRIs, potential pain interventions, the possibilities of surgery, the problem 

of sensitisation or hypothetical mechanisms that may explain the workings of SMT.

Thus, the fact that MSK physicians combine a full-fledged medical education with more 

specialist knowledge of neurology, orthopaedics and pain medicine as well as thorough 

training in SMT enables them to contextualise the different findings patients have accumulated 

over the years, discuss various treatment possibilities and present a step-by-step treatment 

plan. Such a patient-centred approach, I find, is much appreciated. Perhaps this is one of 

the reasons why patient satisfaction with MSK medicine is high. In the second phase of our 

data collection we evaluated patient satisfaction with MSK physicians. These data have not 

been published to date. Of 1505 patients who answered a baseline questionnaire, 1138 
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(76%) answered a patient satisfaction questionnaire three months after consulting an MSK 

physician. Of these 1138 patients, 91.9% scored at least 7 on a 0-10 NRS (average 8.4) 

measuring patient satisfaction with the treatment, and 91.7% of the 1138 patients would 

advise other patients with similar complaints to consult an MSK physician as well. A recent 

CBS evaluation reported comparable patient satisfaction for physiotherapists and postural 

therapists (8.1), and somewhat lower satisfaction with GP care (7.8)(15). Our results could 

be biased by selective loss to follow-up, but analyses of our cohort in chapter five and six 

showed that most patients who did not respond reported other reasons than dissatisfaction 

to discontinue their participation. In fact, most patients were not interested to participate 

in the study because their complaints were resolved. Besides, even if most non-responders 

would be dissatisfied, overall patient satisfaction would remain high.

A patient centred approach
A stratified approach within specialised centres where multidisciplinary treatment possibilities 

can be combined may improve quality of care whilst reducing costs(16). Dutch GP standards 

and primary care guidelines mention possible multidisciplinary treatment in a rehabilitation 

setting for patients who do not benefit from primary care interventions, while specialist 

guidelines mention pain interventions as possible treatment options. MSK physicians may 

have the tools to serve as specialist consultant for musculoskeletal complaints, and they are 

well-equipped to guide multidisciplinary treatment. There are already initiatives, such as 

the Spineclinic and the Rugpoli, where MSK physicians treat patients in a multidisciplinary 

setting, in close corporation with, for example, trainers, physical therapists, manual therapists 

or McKenzie therapists. In the ‘Rugpoli’ (back treatment centre) patient centred care for 

spinal complaints is organised around MSK physicians, in a protocol that encompasses 

Mechanical Diagnosis and Treatment (MDT)(17-19), SMT, and injections in the spine under 

X-ray guidance(20-22). Within the Rugpoli protocol, only patients in whom all conservative 

treatment options have been unsuccessful, including SMT and McKenzie, may be treated 

with injections in the spine, using the protocol of the Society for Interventions in the Spine 

(SIS)(23). Such a selection of patients may well enhance the efficacy of injection treatment. A 

study in which patients who were on a waiting list for disc surgery were treated through the 

Rugpoli protocol showed that in 78% of these patients the complaints improved to such an 

extent that an operation was no longer necessary(22). A trial to evaluate the Rugpoli protocol 

is currently being carried out(16).

Strengths and weaknesses of studies on TOPIC 1
In this thesis a clear description was given of the characteristics of MSK physicians in The 

Netherlands. A wide range of baseline variables was measured, and the course of patients’ 

complaints in the six months after consulting MSK physicians was used to define groups 
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of patients with distinct pain trajectories. A weakness of this thesis is the non-response 

of both MSK physicians and patients. In a number of patients physicians failed to answer 

the treatment variables at follow-up, and patients frequently failed to answer some of the 

follow-up questionnaires. The chance of bias due to loss to follow-up could be estimated 

because baseline variables were collected from both patients and physicians, and because 

patients who discontinued their participation were asked about their motivation. Another 

weakness is the absence of more clinical variables, which could have been included in 

the prediction model. Clinical measurements were not included in our study because it 

would increase the burden for the participating physicians and this was expected to 

reduce the recruitment rates. Besides, as the mechanism underlying SMT is unknown, it 

is not evident which clinical measurements could be of value. Biomechanical studies, for 

example, have shown decreased motor control in patients with low back pain, but it is not 

known yet whether measuring motor control would help in detecting patients for specific 

interventions(24, 25). In addition, such biomechanical studies are complicated, need high-

tech equipment, and have no standardised protocols. 

Further development and research
Although increasingly accepted as a possible treatment option(4, 5, 7, 26), there is still a need 

for a more thorough scientific basis to support the use of SMT. While it is thought that some 

patients may benefit strongly from SMT treatment(27), is appears difficult to find variables 

that may help to select patients with a favourable prognosis. In the past decades, a lot of 

research has focussed on identifying patients who may benefit from SMT, without promising 

results. In our study we constructed a prediction model for a favourable prognosis after 

treatment by MSK physicians, which almost invariably included the use of SMT techniques. 

In chapter 3 of our study a variety of baseline characteristics were evaluated as possible 

predictors of a favourable course, the prediction model based on these data only showed 

an explained variance of 9%. The clinical value of this prediction model mainly lies in the 

realisation that none of these baseline characteristics can be used to identify patients with 

a favourable prognosis. I would suggest that there are two possible ways to move forward. 

The first possibility is to design escalating treatment protocols. Start with simple (and cheap) 

treatments, and move forward with more complex and costly interventions when there is no 

effect. The Dutch CBO guideline is an example of a step-by-step approach for patients with 

low back pain. Rather than a patchwork of often coincidental treatment options, patients are 

guided through consecutive interventions. Instead of studying separate treatment options 

with randomised trials, these protocols could be evaluated for their cost-effectiveness. 

The STarT back screening tool, for example, has been developed for such purposes in 

general practice(28, 29), and its cost-effectiveness has been studied in a large trial(28). The 

second possibility is to study clinical measurements as predictors of a favourable course. 
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Clinical measurements are also needed to gain insight into the mechanism explaining SMT, 

which is still unknown. Current hypotheses include biochemical, neurophysiological and 

biomechanical processes, or a combination of these(25, 30, 31).  

Hypothesis
A biomechanical hypothesis derived from the SMT techniques used by Dutch MSK 

physicians was presented at international conferences in Oslo, Antwerp and Liverpool, 

with an inventory into possibilities for further study(32). In this hypothesis, the spine 

and the pelvic girdle are viewed as a construction composed of structural bony shaped 

elements and tensile ligamentous structures. Disturbances in this tensile construction 

will lead to local disturbances in spinal load, and eventually to overuse and pain. An 

important component of this hypothesis is the assessment of pelvic unleveling, which is 

considered to be a function of the iliac bones, the SI joints, and the L4 and L5 lumbar 

vertebrae. In an unlevel pelvis, the iliac bones rotate around a transverse axis. The 

iliac bones rotate in a ventro-cranial direction on the higher side and a dorso-caudal 

direction on the lower side. Due to the anatomical shape of the sacro-iliac joints, the 

sacrum shifts laterally from the ventro-cranially rotated ilium, combined with an anterior 

rotation on the lower side. Due to stretching forces of the iliolumbar ligaments, L4 and 

L5 show a similar rotation around the AP axis towards the lower side.

In practice, it seems as though an unlevel pelvis with L5-S1 pain leads to activation 

of muscles in support of the spinal joints by tensing both the erector muscles and the 

iliopsoas. The spine becomes stiffer, and the fine coordination of movement is disturbed, 

eventually leading to hypotrophy of the multifidus muscle. Similarly, dysfunction of the 

SI joint leads to reflectory tension in the glutaeus medius, minimus and tensor fasciae 

latae (the abductor chain), and the piriformis muscle. This may well mimic hip-joint 

pathology, or even radicular pain. If this situation exists for longer periods of time, 

further changes occur in the quality of the muscle tissue and in the motor control, 

with subsequent changes in the neurophysiologic mechanisms concerning motor signals 

and pain. With the SMT technique used by Dutch MSK physicians an unlevel pelvis is 

corrected in a strict sequence of specific mobilising techniques. To further study such 

hypothetic mechanisms, fundamental research is necessary. For example by assessing 

the level of the iliac crest with more objective measures. Measurements developed 

in these fundamental studies may eventually help to select patients suitable for SMT 

treatment, and support the development of multidisciplinary protocols within MSK 

medicine.
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Research TOPIC 2: Clinimetric studies on measurement instruments

Summary of findings
In this thesis psychometric properties of the Neck Disability Index (NDI) were evaluated. 

Different methods to calculate the Minimal Important Change (MIC) and the Smallest 

Detectable Change (SDC) were compared. The MIC and the SDC were not influenced by 

the method used to calculate these properties, but they were influenced by population 

characteristics. Furthermore, the validity of the PROMIS Pain Behaviour and Pain Interference 

item banks was evaluated. Although the fit of individual items to the IRT model was generally 

good, it was shown that both item banks did not strictly measure a single construct. Further 

evaluation for the Pain Interference item bank showed that this did not seem to lead to biased 

scores, and it was concluded that this item bank appeared to be valid and can be used in 

clinical studies. Further evaluation for the Pain Behaviour item bank, however, showed a risk 

of biased scores due to multidimensionality, which would render its validity questionable.

Discussion of psychometric properties of the NDI
Chapter five concerned the method in which clinically important change can be estimated. 

Defining clinically important change is still a much debated issue. Currently there are 

initiatives to standardise the methods used to evaluate these properties. While it is appealing 

to adopt a single value which can distinguish between patients improved or not, defining 

such a value appears to be difficult. Various studies report a wide range of estimated values 

for the MIC and SDC. Our study contributes to this discussion by showing that estimated 

values of the MIC and SDC were not influenced by the methods used, but rather by the 

population studied. This is not completely surprising. To estimate the MIC, anchor-based 

approaches are used in which, after a follow-up period, patients are asked whether they 

consider their condition to be improved. This global perceived effect (GPE) is then compared 

to the change measured with the questionnaire at issue. Previous studies have shown that 

this GPE is correlated more with the present state than with the change in the condition of 

the patient(33). In other words: when patients are asked whether they have improved after 

a treatment their answer is influenced by their momentary condition. This would mean 

that patients who start the treatment with minor complaints will have minor complaints at 

follow-up, even when the improvement has been minimal, and may judge their condition 

as much improved. Patients who start with more severe complaints will need a stronger 

improvement to arrive at a present state with little complaints. Patients who had more 

severe complaints before the treatment thus need more improvement before they would 

consider themselves to be improved. Other patient characteristics may influence MIC and 

SDC estimates as well; and are listed in chapter five of this thesis. The influence of patient 
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characteristics on estimates of the MIC and the SDC will not be solved by standardising the 

method of calculating these estimations.

Discussion of the validity of PROMIS item banks
Chapters 6 and 7 concerned the validity of the recently developed PROMIS Pain Behaviour 

and Pain Interference item banks. One of the advantages of IRT based item banks is 

the fact that they score constructs on a single metric. Assumptions underlying IRT are 

unidimensionality, monotonicity and local independence. To scale item banks on a single 

metric it is necessary that they measure a single construct. Unidimensionality, therefore, 

is an important assumption of item banks, and problems with the dimensionality were 

the main issue in the discussions in chapters 6 and 7. For the PROMIS Pain Interference 

and Pain Behaviour item banks unidimensionality was assessed with the scaled CFI, the 

scaled TLI and the scaled RMSEA fit indices. Both item banks showed fit indices that were 

below the level defined to assume unidimensionality, which was not in line with previous 

reports about both item banks. The studies in which both newly developed item banks were 

first presented reported sufficient evidence to assume unidimensionality(34, 35), and two 

Dutch studies reporting psychometric properties of both item banks presented fit-indices 

supporting unidimensionality as well(36, 37). There are several possible explanations for this 

discrepancy. First of all, in the Dutch studies unscaled fit-indices were used which do not offer 

a correction for overestimation due to the non-normal distribution of data. Because normality 

cannot be assumed we used scaled indices, which presented lower values of the CFI and TLI 

fit indices, and higher values for the RMSEA index, not supportive of unidimensionality. In 

both studies in which the item banks were first presented, it was not mentioned whether the 

indices used were scaled or not. Only the study presenting the Pain Interference item bank 

mentioned the statistical software used (Multilog), which, to our knowledge, only presents 

scaled indices(34). The study in which the original Pain Behaviour item bank was presented 

reported indices that only partially supported unidimensionality, without mentioning the 

statistical software used. Furthermore, this study evaluated the fit only in a model including 52 

candidate items, of which later in the process 13 items were omitted due to item fit issues(35). 

Combining the results of these studies we would consider unidimensionality questionable. 

When unidimensionality cannot be established it is important to know whether this will 

have an influence on the scoring. Bi-factor analyses can be used for this purpose(38). From a 

bi-factor analyses the Explained Common Variance (ECV) and Omega-H can be calculated, 

which indicate the risk of biased scores due to multidimensionality(38, 39). Bi-factor analysis 

improved the fit-indices for the Pain Interference item bank, and ECV and Omega-H were 

high, indicating that the risk of biased scores due to multidimensionality was low. For the 

Pain Behaviour item bank bi-factor analyses did not improve the fit sufficiently, but the 

ECV and Omega-H were high. Although the high ECV and Omega-H would indicate a low 
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risk for biased scores due to multidimensionality the suboptimal fit of the bi-factor model 

makes this conclusion questionable. It was concluded that the Pain Interference item bank 

appeared to be valid and can be used in clinical studies, but the validity of the Dutch-

Flemish Pain Behaviour item bank needs further evaluation in other populations.

Another issue in IRT-based item banks is the evaluation of Differential Item Functioning 

(DIF). DIF analyses reveal whether different groups of patients answer individual items 

differently. This would mean that the answers of patients on these items, and thus the scores 

of these patients cannot be compared to each other. DIF analyses revealed only a few items 

with DIF for language, with minor influence on scores when the whole item bank was used. 

Eventually, however, the whole item bank will rarely be used. Most item banks will be used 

in short forms or Computer Adaptive Testing (CAT). In CAT only a few items are necessary to 

obtain a reliable score. If DIF items are included in these short forms or in CAT, considerable 

differences could be the result, and comparing groups of patients who have presented DIF 

may end up being invalid. Besides DIF for language as a measure of cross-cultural validity 

we tested DIF for various age groups and for sex. For the Pain Behaviour item bank one 

item showed DIF for gender: PAINBE27 (I had pain so bad it made me cry) was answered 

affirmatively by female patients at lower levels of Pain Behaviour, and one item showed DIF 

for age: PAINBE29 (When I was in pain I used a cane or something else for support). Older 

patients were inclined to answer this item affirmatively at lower levels of Pain Behaviour. For 

the Pain Interference item bank there were no DIF items besides one item showing DIF for 

language: PAININ24 (How often was pain distressing to you?) was answered affirmatively at 

lower levels of pain interference by the Dutch population.

Strengths and weaknesses of studies on TOPIC 2
A strength of this thesis was the large population studied, with a wide range of musculoskeletal 

complaints. It was one of the first studies in which scaled fit-indices were presented, and in 

which dimensionality was further evaluated with a bi-factor model. A minor weakness could 

be the fact that the patient population recruited may have included a low number of patients 

with high levels of pain. Therefore there were more patients with lower scores. Answer 

categories with a small number of patients were collapsed with the adjacent category and 

therefore lack a threshold parameter.

Further development and study
Although the PROMIS initiative has presented a solid bases for the use of IRT item banks in 

health care(40), further validation is necessary, with special attention for the aforementioned 

issues concerning dimensionality. Other issues include the choice of the calibration 
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parameters, the feasibility of calibrating measurements of clinical constructs on a general 

population, and the influence of DIF on measurement with short forms or CAT.

There has been a lot of discussion about the choice of the item parameters used for 

scoring PROMIS item banks. The PROMIS item banks were calibrated in a US population, 

supplemented with patients with specific conditions and the scale was subsequently centred 

on the mean and SD of the US general population to create a metric. The US parameters 

(metric) have been put forward as the standard set of parameters to use when calculating 

T-scores. The question has been raised, though, whether it is necessary to have a standard 

set of item parameters, and if so, how this standard set should be decided upon(41). While 

the US studies were conducted with the purpose to create sets of calibration parameters, the 

US calibration is put forward as the standard set of parameters. It is not yet clear, though, if 

this standard set is optimally valid in countries outside of the US. To have an international 

common metric may be important when the results of studies in other countries are 

compared to the results of US studies, but this may be seldom the case, and it can be argued 

that local calibration may offer better measurement in the local country. More research is 

recommended on the effects of the choice of item parameters on T-scores and whether this 

has any influence on clinical decisions.

Another issue, not much debated, is whether calibrating typical clinical constructs, like pain, 

in a general population is useful to begin with. Doing so has already lead to problems in 

IRT analyses of the PROMIS Pain Behaviour item bank. Each item of the pain behaviour 

item bank has six response categories, the first of which is the option: ‘had no pain’. In the 

General Response Model (GRM), used for item banks with ordinal response categories, 

two parameters are estimated for each item: the slope and the threshold parameter. The 

threshold parameter indicates the level of the construct that optimally fits the transition of 

one item category to the next. The slope parameter indicates the strength of the relationship 

between the item and the construct. The threshold parameters are estimated for each 

item category separately. The slope parameter is calculated for each item, but not for each 

transition between item categories. In the development of the Pain Behaviour item bank a 

large number of subjects were included who had no pain. These subjects would all answer 

‘had no pain’ on most of items. It would thus seem in the analyses as if there was a very 

strong relation between these items and the construct, with very high slope parameters. 

Slope parameters were ‘inflated’ because one item category was predominant in a large part 

of the population. In fact, these slope parameters did not depict a strong relation between 

the items and the construct, but rather the fact that most subjects did not demonstrate 

the construct tested(35). To correct these analyses, the authors decided to remove subjects 

without pain from the analyses. While this is understandable, it does not calibrate the item 
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bank on a general population. Because of the problems shown by the Pain Behaviour item 

bank, a new version was presented in which the calibration was limited to patients with 

pain, rather than calibrating the item bank on a general population(42). Further study should 

reveal whether it is feasible to calibrate clinical constructs on a general population.

Issues with DIF were already mentioned in the discussion. DIF is an important psychometric 

property for IRT-based instruments, i.e. measurement invariance. Especially in instruments 

that are meant to be generic, and that are expected to be applicable in a variety of conditions, 

it is perhaps to be expected that patients with different conditions may interpret items 

differently. Low back pain patients, for example, may interpret a question about a certain 

limitation different than neck pain patients. As an example we studied DIF between patients 

with upper body pain (neck or arms), and patients with lower body pain (lower back or 

legs) - these analyses were not included in chapter 5 or 6. This revealed DIF for PAINBE31 

(“I limped because of the pain”), PAINBE38 (“When I was in pain I drew my knees up”) and 

PAINBE43 (“When I was in pain I walked carefully”). Intuitively, this is very understandable, 

one can easily imagine patients limping because of lower body pain complaints, while 

patients with upper body pain would express different pain behaviour issues. Most studies 

report some DIF, but state that the influence of DIF on scores is limited when the whole item 

bank is used. This statement may not be very relevant, however, because part of the appeal 

of item banks is the use of short forms or CAT. Further study will have to reveal the influence 

of DIF when using short forms or CAT. It may be necessary to select items without DIF, or 

to replace DIF items with similar items without DIF. Offering a correction of scores due to 

DIF would be complex, because different groups of patients will probably display different 

DIF items. Although these DIF issues should be solved, one must bear in mind that problems 

only arise when the scores of different groups of patients are compared and not when 

specific groups of patients are followed over time. Apart from this, adding items for specific 

populations to existing item banks will make issues with multidimensionality and DIF more 

complex. All these solutions will make IRT measurement more complex and less generic. 

For the time being, there is sufficient support to use IRT based measurement tools and CAT, 

but I would expect further developments in their analyses and their use.

Conclusion

This thesis presented the results of a large research project in which two main topics were 

evaluated. Both topics were exiting in the fact that they concerned recent developments that 

may well become more widely used in the near future. MSK medicine may well develop 

towards a more established profession in the Dutch health care system, and could fuel 

more research studying the usefulness and the working mechanism of SMT, especially when 
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combined in multidisciplinary protocols or combined with pain clinic interventions. IRT-

based item banks and CAT are the future of patient reported outcome measurement, and will 

be routinely used in many health care settings. Routine measurement will be much easier 

when only a few questions need to be answered to arrive at a reliable score. The PROMIS 

initiative is presently taking the lead in the development and use of IRT-based measurement. 

It will be interesting to see the further development of IRT based measurement instruments.
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