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Background

In The Netherlands, a group of physicians has specialised in Musculoskeletal (MSK) Medicine. 

These physicians are organised in their own professional organisation, the Dutch Association 

for Musculoskeletal Medicine (Nederlandse Vereniging voor Artsen Muskuloskeletale 

Geneeskunde, NVAMG). MSK physicians are mainly concerned with pain and function of 

the locomotor system, with special attention for complaints of spinal origin. In 2000 the 

prevalence of musculoskeletal complaints in the Dutch general population was evaluated. 

Almost three-quarter of the Dutch population reported any musculoskeletal complaint 

during the past 12 months, most frequently low back pain (43.9%), neck pain (31.4%), and 

shoulder pain (30.3%), but also knee pain (21.9%), pain in the higher back (18.8%) and 

pain in the wrist or hand (17.5%)(1). The prevalence of musculoskeletal complaints is high, 

especially complaints of spinal origin that constitute a large part of the patient population 

consulting MSK physicians. Over the past decade, the educational programme to become 

registered as MSK physician has gradually been expanded with more extensive knowledge 

of neurologic and orthopaedic diagnostic and treatment possibilities, diagnostic imaging, 

and with invasive treatment options such as applying injections in the spine under X-ray 

guidance. A key part of the educational programme concerns the use of Spinal Manipulative 

Treatment (SMT). SMT is a well-known treatment option for spinal/musculoskeletal 

disorders, but is generally associated with manual therapists and chiropractors. The fact that 

there are medical doctors professionally concerned with SMT is less known. Primary care 

guidelines mention SMT as a possible treatment option for conditions such as low back pain, 

lumbosacral radiculopathies, neck pain and cervicogenic headache(2-4). Other possible 

treatment options include reassurance and the advice to stay active, exercise treatment, 

postural corrections, clinical massage, but also medical interventions, such as medication, 

pain intervention or surgery. The guidelines of the Dutch Federation of Medical Specialists 

suggest epidural steroid injections, facet denervation or surgery as a treatment option for 

patients with low back pain and or lumbar radiculopathies(5, 6). The decision as to which 

treatment options are used is influenced by the clinical background and the specific expertise 

of the health care professional consulted(7). With their medical background and specific 

post-graduate education it is likely that MSK physicians treat different patient populations, 

and use different treatment strategies than other professionals concerned with disorders of 

the locomotor system. A lot of research has been conducted in the fields of physiotherapy, 

manual therapy and chiropractic, but there are no studies yet that have addressed MSK 

medicine. There is a need, therefore, to study the characteristics of MSK physicians and their 

preferences concerning possible treatment options, to evaluate the characteristics of their 

patients, and to study the course of patients’ complaints after consulting MSK physicians. 

We studied the characteristics of MSK physicians with a survey distributed to all registered 
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members of the NVAMG, and we studied patient characteristics and the course of patients 

complaints in a large observational cohort study. The study was funded almost entirely by 

the Dutch Association for Musculoskeletal Medicine itself, and was facilitated by the former 

EMGO research institute of the VU medical centre.

Data collection

To enable a large observational cohort study with limited funding, part of the data collection 

was automated. The first step in our study set-up was to build a web-based register for the 

physicians. In this web-based register, MSK physicians could enter basic details about all 

new patients consulting them, including type and duration of the main complaint, and the 

existence of concomitant complaints. At the end of treatment the physician was asked to 

enter further details about the type of treatment administered, and the number of treatment 

sessions. The second step was to build a web-based register to collect data from the patients. 

In the register filled in by the physician a field was added to enter the email address of the 

patient. This email address was automatically transferred to a server at the VU. On this 

server, a custom build programme (Readmail) stored this email address in a database, from 

where it was used to send emails to patients with a link to questionnaires. This approach for 

data collection was approved by the Medical Ethical Research Committee (METc).

The third step was to engage MSK physicians to participate in the study. Being initiated 

by the NVAMG itself there was a lot of attention for the study within the group of MSK 

physicians, and all 138 registered MSK physicians were invited to participate. A group of 

31 physicians eventually decided to take part in the study. They were instructed in special 

meetings on how to use the register. In this way, data-collection was automated, opening 

ways to collect a multitude of data from a large population of patients. While the physician 

would fill in the same register during the whole study period, the researchers could choose 

and change the type of patient questionnaires and the follow-up intervals.

This study set-up was used in four different phases. In each phase different data were collected 

using a variety of patient questionnaires. And in each consecutive phase, the complexity of 

the measurement programme increased. In the first phase, only the web-based register was 

used, collecting data from the physicians. This phase was used to collect general data about 

the patients presenting in MSK practice. In the second phase, data collection from the patient 

was started, using the Readmail programme, with only a single follow-up questionnaire after 

a follow-up period of three months. This phase was used to test the programme, and to 

collect data about global perceived effect and patient satisfaction. In the third phase, more 

patient questionnaires were added, at baseline and after a follow-up period of three months. 

1
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This phase was used to evaluate psychometric properties of newly developed (PROMIS) 

questionnaires. In the fourth phase, a much more complex measurement programme was 

used, including several follow-up intervals, and using a flow chart in which questionnaires 

were tailored to the patients’ main complaint. This phase was used to collect data about the 

course of patients’ complaints, and about adverse events experienced after MSK treatment. 

The different phases are described in more detail in the first paper of this thesis.

Research topics

First topic of this thesis was to study the characteristics of MSK physicians, to evaluate the 

characteristics of their patients, and to study the course of patients complaints after consulting 

MSK physicians. For this purpose a survey was conducted among MSK physicians, and 

a large observational cohort study was set-up to measure patient characteristics, and to 

measure the course of their complaints after consulting MSK physicians. The survey focused 

on the clinical training and experience, the type of diagnostic and treatment options used, 

and further referral to other health care providers. This information could be used to evaluate 

the characteristics of MSK physicians. The observational cohort study focused on baseline 

characteristic of patients and the course of their complaints after consulting with an MSK 

physician. This information could be used to characterise the patient population, to evaluate 

baseline variables as possible predictors of a favourable course, and to evaluate adverse 

events after MSK treatment. The results of a descriptive study of the characteristics of MSK 

physicians and their patients are presented in chapter 2. Chapter 3 concerns the course 

of complaint in patients with low back pain after consulting an MSK physician. Chapter 4 

concerns a descriptive study evaluating adverse events reported by patients after consulting 

MSK physicians.

The second topic of this thesis was the validation of questionnaires used in musculoskeletal 

research. Existing questionnaires may need re-evaluation and new questionnaires have to be 

validated(8, 9). Many existing questionnaires have been developed more than 20 years ago. 

These questionnaires may be outdated in terms of content or methodologic requirements 

and they often have not been validated properly. Furthermore, new questionnaires have 

to be validated. As a part of this validation process questionnaires have to be tested on a 

study population to assess whether they measure what they are supposed to measure. Can 

they identify patients with different levels of a certain condition (or trait)? And how do they 

compare to other, known questionnaires? An exciting development in clinimetrics is the use 

of item banks based upon Item Response Theory (IRT). Item banks are large collections of 

questions (items), measuring a specific construct, such as pain interference, pain behaviour, 

or physical functioning. They are calibrated on a population including the general population 
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and clinical samples. In this way, item banks are supposed to cover the whole range of the 

construct on a common metric, with scales that are centred around a general population 

average. Once calibrated, subsets of items can be used giving scores on the same common 

metric(10-13). Item banks can be used in Computer Adaptive Testing (CAT), in which a 

computer algorithm decides on the basis of previous answers which question would be most 

informative next. In this way, questions can be tailored to the individual patient, and only a 

few questions need to be answered to arrive at a reliable score(14-17). Unidimensionality, 

local independency, and monotonicity are important assumptions in IRT item banks(9) that 

are considered necessary in order to be able to scale the items on the same interval scale. 

These assumptions need to be evaluated before fitting an IRT model. The fit of this model 

and the fit of individual items to this model is evaluated. Further evaluation of IRT item 

banks concerns analyses of Differential Item Functioning (DIF). DIF analyses may reveal 

whether different groups of patients have different interpretations of the items. To be able 

to compare scores between these groups the amount of DIF should be limited. Several 

item banks, based upon IRT, were recently developed by the PROMIS (Patient Reported 

Outcome Measurement Information System) initiative(18). A number of these item banks 

have been translated into Dutch-Flemish(19).

Chapter 5 concerns a study evaluating the psychometric properties of the Neck Disability 

Index (NDI), developed by Vernon in 1991, and frequently used to study the course of 

patients with neck pain treated by means of SMT(20, 21). Chapter 6 and 7 concern studies in 

which the psychometric properties of the PROMIS Pain Behaviour(22) and the PROMIS Pain 

Interference(23) item banks were evaluated.

Research questions

1.  How can MSK physicians be characterised? What is their background, how were they 

trained, what type of treatments do they apply, and what is the profile of their patients?

2.  What is the Smallest Detectable Change and the Minimal Important Change of the NDI 

in patients treated by MSK physicians? How does this relate to other reports in literature?

3.  What are the psychometric properties of the PROMIS Pain Interference item bank?

4.  What are the psychometric properties of the PROMIS Pain Behaviour item bank?

5.  What is the course of pain in patients with low back pain treated by MSK physicians? Can 

predictors of a favourable course be identified?

6.  Which adverse events are reported by patients after MSK treatment?

1
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