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The overall aim of this thesis is to contribute to quality improvement of 
vocational rehabilitation (VR) for patients with chronic musculoskeletal pain 
and reduced work participation. This aim was divided into two parts. Part I 
aimed to investigate the clinimetric properties of work participation, healthcare 
usage, and pain-related disability measures. Part II aimed to investigate the 
relationship between the “dosage” and “content” of VR on work participation. 
In this chapter, the main findings, interpretation of these findings, and the 
methodological considerations of Chapters 2-7 are discussed. Recommendations 
for VR professionals, practice, researchers, and future research are provided. 
An epilogue ends the chapter.

Main findings

Research question 1: Which questionnaires should be included in a focused 
“VR-pain Core Set” that can be used across VR practice in the Netherlands and 
can examine clinical and cost effectiveness?

Development of a core set of diagnostic and evaluative measures for patients with 
CMP and reduced work participation—specifically tailored for use in the context of 
Dutch VR centers—was described in Chapter 2. The “VR-pain Core Set” consists 
of items from the following questionnaire tools: EuroQol 5 Dimensions (EQ-5D), 
Work Ability Index (WAI), productivity and disease questionnaire (PRODISQ, later 
replaced by the iMTA productivity Cost Questionnaire-Vocational Rehabilitation 
(iPCQ-VR)), Pain Disability Index (PDI), RAND-36 physical functioning scale, 
work reintegration questionnaire (WRQ), Numeric Rating Scale (NRS) pain, NRS 
fatigue, lifting test, Astrand bicycle test or Bruce treadmill test, Trimbos iMTA 
questionnaire for measuring costs of psychiatric illnesses (TiC-P, later replaced 
by the TiCP-VR), and the Global Perceived Effect (GPE). Of these, iPCQ-VR, TiCP-
VR, and EQ-5D can be used for cost effectiveness purposes. 

Research question 2: What are the clinimetric properties of work participation, 
healthcare usage, and pain-related disability questionnaires for patients with 
CMP and reduced work participation in attendance of, and following discharge 
from, VR in the Netherlands? 

Retest reliability, agreement, and responsiveness of the iPCQ-VR questionnaire, 
which measures work participation, were assessed in Chapter 3. The iPCQ-VR 
showed good measurement properties with regard to “working status,” “number 
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of hours working per week,” and “long-term sick leave.” The measurement 
properties of “short-term sick leave” and “presenteeism” were poor. The retest 
reliability and agreement of the TiCP-VR questionnaire, which measures health 
care usage, were also examined in Chapter 3. “Total health care usage” showed 
sufficient reliability; however, the “single healthcare usage” items exhibited 
varying reliability and agreement figures, from very poor to almost perfect 
reliability and agreement. 

Responsiveness and interpretation of change scores for the Pain Disability Index 
(PDI) questionnaire were examined in Chapter 4. The results showed that the PDI 
was responsive to real changes in pain-related disability in a sample of patients 
with CMP and reduced work participation after engaging in VR. Subsamples 
based on PDI baseline quartile scores also showed adequate responsiveness. 
Change scores were provided for the total study sample and the subsamples. 

Research question 3: What are the opinions and experiences of patients, 
professionals, and managers regarding the usefulness and feasibility of 
“comprehensive” and “less-comprehensive” VR programs? 

The findings of interviews conducted with patients who were included in the 
RCT (Chapter 5) and who had completed their allocated program are provided 
in Chapter 6. Patients were allocated to either a 100-hour “comprehensive” VR 
program (C-VR) or a 40-hour “less-comprehensive” VR program (LC-VR). The 
main findings were that both programs are considered feasible and generally 
useful. However, some patients stated that not all of the content was useful, 
and, in some, content saturation took place. Professionals preferred working with 
the “C-VR as standard” program, although some disliked its rigid and uniform 
character. Professionals also felt that the C-VR program was too extensive 
for some patients and that these patients would likely benefit from the LC-VR 
program. Several patient factors were identified by professionals that might 
enhance allocation methods to either C-VR or LC-VR programs. Managers felt 
that, despite appreciating the relevance of the LC-VR program, implementation 
of the program would not be financially possible due to the Dutch healthcare 
system. The overall conclusion from the patients, professionals, and managers 
was that it is not useful to deliver one VR program for all patients and that 
treatment should be personalized through the use of quasi-flexible and tailored 
VR.

8
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Research question 4: Are patients with CMP and reduced work participation 
who attended “VR with work module” more likely to achieve work participation 
than patients who attended “VR without work module?” 

A retrospective cohort study is presented in Chapter 7. This looks at the 
relationship between VR—with and without an additional work module—on the 
work participation of patients with CMP and reduced work participation, both at 
discharge and at six-months follow-up. The results showed that there was no 
significant difference between a VR program with an additional work module 
(denoted VR+) and a program without an additional work module (denoted VR), 
on work participation at both the time points measured. There was a small 
difference in working status (full and part-time work) at discharge (VR+ 80%; 
VR 71%) and at six months follow up (VR+ 86%; VR 80%), but these differences 
were non-significant. Chapter 7 also showed that the variable “return to work 
expectation” was strongly related to work participation.

Interpretation of findings

The findings presented in Chapters 2-7 are interpreted in this section. 

Part I: the clinimetric properties of work participation, healthcare 
usage, and pain-related disability measures 

Work participation 
To better contextualize the iPCQ-VR work participation findings presented in 
Chapter 3, a framework describing five types of work disability—as proposed by 
Young et al. [1]—can be used. This model consists of type 0, at work, no work 
disability; type 1, working, but experiencing health-related work limitations; type 
2, off work due to health condition; type 3, returned to work with work limitations, 
and type 4, withdrawn from the labor force. Various outcome measures can be 
assessed at each level of work disability (WD) [1]. For instance, productivity, 
presenteeism, work limitations, and work abilities can be assessed in those with 
type 1 WD. In type 2, time off work, employee-employer interactions, return 
to work (RTW) preparations, and work absence recurrence can be measured. 
For those classified with type 3 WD, time until RTW, time until back at work, 
time until sustained RTW is achieved, durable RTW, and proportion of time at 
work (e.g., working status) can all be measured. Labor force participation and 
vocational status can both be recorded in type 4 WD patients. In sum, there is a 
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great deal of variation in the possible measurements for work participation and 
RTW [1, 2]. This variation makes comparison between VR programs difficult [2]. 
To increase comparability between scientific publications and to enhance clinical 
usefulness, Young et al. [1] proposed the use of a standardized set of outcome 
measures that enable trajectory analysis. This should involve multidimensional 
outcome assessments of a range of variables, taken over extended periods. The 
iPCQ-VR consists of measurements applicable to all WD types—for instance, 
presenteeism (types 0, 1, and 3), sick leave days (types 2 and 3), and working 
status (all WD types)—making it useful for purposes of evaluation and allowing 
for trajectory analysis [1].

Despite the positive attributes of the iPCQ-VR detailed above, a significant 
shortcoming of the tool is that it does not include the measurement of sustainable 
RTW, which can be defined as the number of days on wage replacement benefits 
followed by at least 28 days without receiving these benefits [3]. Sustainable 
RTW is a frequently used outcome measure in VR research [1, 3, 4], probably 
because it enhances trajectory analysis. The iPCQ-VR components “sick leave 
short” and “sick leave long” could, theoretically, be used as proxies by which 
to assess a sustainable RTW; however, as described in Chapter 3, the measure 
“sick leave short” showed poor retest reliability, whereas “sick leave long” 
exhibited only sufficient reliability for use at group level (not on an individual 
level). Therefore, these two measures cannot be used to provide an adequate 
assessment of sustainable RTW. Another potential proxy of sustainable RTW 
could be the “working status” and “number of hours working per week” items 
of the iPCQ-VR (Chapter 3); however, these measures have the shortcoming 
that they only afford a recall period of 1 week. To increase recall accuracy, 
and as a 12-week duration is often used for measurement purposes in clinical 
studies, research has proposed to extend the recall period of these measures 
to 2-3 months [5, 6]. This could be achieved by, for example, adding an extra 
categorical variable to the iPCQ-VR that assesses the length of time that the 
response on “working status” and “number of hours working per week” items 
takes (with answer categories from 1 week to 3 months). Future research should 
study the reliability and validity of such additional variable.

Other shortcomings of the iPCQ-VR are the low retest reliability and responsiveness 
values for “presenteeism” (Chapter 3), demonstrating that caution must be 
exercised if applying this concept to clinical practice or research. Higher power 
studies have demonstrated slightly greater reliability figures [7], but reliability 
in these studies remains too low for individual-level evaluation purposes. As 

8
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such, there is no gold standard for the measurement of presenteeism [6, 8, 9]. 
A possibility for improving the reliability of presenteeism measures could be 
to assess presenteeism multiple times in reliability studies. In a study looking 
at task-specific work ability [10], the reliability of task-specific work ability was 
found to increase over the use of two (ICC 0.65), three (ICC 0.71), and twelve 
(ICC 0.86) measurement points. It can be assumed that measurement values 
for presenteeism exhibit similar variation compared to values for work ability. 
Therefore, incorporating a greater number of measurement points might more 
accurately capture variations in presenteeism values, and, as such, provide 
better reliability figures. Future research should study this hypothesis.

Healthcare utilization 
When combined, all TiCP-VR items concerning healthcare utilization showed 
sufficient reliability and can, therefore, be used at a group level. The single items, 
however, showed low to moderate reliability, and require further investigation. 
Several improvements are suggested here for the use of the TiCP-VR in economic 
studies. First, an increase in the recall period from 1 month to 3 months [5] 
may be beneficial, since it has been proposed that “collecting data with relatively 
short recall periods (e.g., a couple of weeks) over a longer period of time may 
be overly burdensome to participants and may thus increase the risk of missing 
data and dropout. Therefore, it may be better to maximize completeness at the 
cost of some recall bias, for example, by using 2- to 3-month recall periods in a 
trial with a long-term follow-up (≥12 months)” [5: p. 565]. Another improvement 
might be to measure only generic healthcare usage, not, as is the case with 
the TiCP-VR, both generic and VR pain specific healthcare usage (Chapter 3). 
This will increase feasibility since the criterion validity of pain specific healthcare 
usage items is low [11]. To further increase feasibility, it would also be prudent 
to delete health care items that are seldom consulted or used by patients. For 
instance, Chapter 3 shows that the TiCP-VR items “insurance physician,” “social 
worker,” “dietician,” inpatient “stay in healthcare setting,” and “home care” are 
seldom used. Therefore, these items might be deleted from the TiCP-VR. Given 
all of these suggested improvements, it may make more sense to instead use 
the iMTA medical consumption questionnaire (iMCQ) [11, 12] and to adapt this 
questionnaire to a VR context. The iMCQ was developed in 2013 and measures 
generic health care usage with a recall period of 3 months [11]. The iMCQ is 
recommended by the Dutch guideline for health economic evaluations [12]. 
Future research should look to study the clinimetric properties of a VR adapted 
version of the iMCQ. 
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Pain-related disability
Chapter 4 details that, with respect to PDI scores, patients who were less disabled 
at baseline had to improve by 10% (7 PDI points) in order for the change score 
to be clinically relevant; in contrast, those patients severely disabled at baseline 
had to improve by 30% (20 PDI points) in order for the changes to be clinically 
relevant. Studies on pain, health status, and functional ability score also describe 
a linear relationship between baseline score and change score at discharge and 
follow up [13-15]. In order to account for this relationship, previous research 
has proposed the performance of ‘‘responder analysis” [14, 15]. Responder 
analysis focuses on the percentage of patients that have reached a relevant 
change. This has been recommended as a readily interpretable measure that 
can be of relevance for both researchers and clinicians [14]. Responder analysis 
was performed in Chapter 4. The results showed that when “improvement” 
was defined relatively, with a change score ≥MIC (minimal important change), 
the improvement on PDI baseline quartiles ranged between 40-46%. If 
“improvement” was defined as a PDI change score of ≥1 point, improvements 
ranged between 65-88%. This example demonstrates that the choice of cutoff 
point for measuring improvement influences results, and thus the conclusions 
drawn, regarding changes in pain-related disability after attending VR. This 
concept should be borne in mind when analyzing or interpreting study results.  

Part II: the relationship between the dosage and content of VR 
on work participation

Relationship dose-content
The second aim of this thesis was to investigate the relationship between the 
dosage and content of VR on work participation. In order to address this, a 
multicenter RCT was implemented, in which it was hypothesized that a less-
comprehensive 40-hour VR (experimental) program could be non-inferior 
in regard to work participation, and also cost effective, compared with a 
comprehensive 100-hour VR (standard care) program (Chapter 5). Due to a low 
inclusion rate, it was decided to end the RCT early at 1.5 years (Fig. 1 shows 
a flow chart of the RCT design). Henceforth, it was not possible to draw any 
conclusions from the RCT concerning the non-inferiority hypothesis.

However, in recent years, a number of similar studies have been published 
in other countries. All of these studies have shown that simplified, or less-
comprehensive, programs are non-inferior in regard to work participation 
compared with comprehensive programs [16-22]. There are various possible 

8
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explanations for these findings. It is very likely that the type of dosage model 
plays a role. In an attempt to improve treatment outcome and efficiency in 
psychiatric care, researchers compared two dosage models: the “dose-effect 
model” and the “good-enough-level” (GEL) model [23-25]. The dose-effect 
model [23] states that a longer duration of therapy leads to better outcomes; 
however, this will yield diminishing returns, as increasing the number of sessions 
results in progressively less change. The good-enough-level (GEL) model [23] 
proposes that either the patient, therapist, or both in conjunction, decide upon 
a treatment endpoint whenever the treatment outcome is satisfactory; this 
means that patients who recover faster will have shorter treatments. According 
to Baldwin et al. [25], “the dose-effect model predicts that rate of change during 
therapy will not vary as a function of total number of sessions, whereas the GEL 
model predicts that it will vary (p. 204).” Additional studies in both psychological 
and psychiatric care have demonstrated that the rate of change over treatment 
varies as a function of the total number of sessions, which is consistent with 
the GEL model [23-25]. Baldwin et al. further describe that “rate of change was 
related to total dose of treatment—small doses were related to relatively fast 
rates of change, whereas large doses were related to slow rates of change (p. 
208).” The dose-effect model, therefore, also resulted in positive changes on 
relevant outcomes, but at a slower rate compared with the GEL model [23-25]. 
In sum, there is mixed support in the psychiatric literature for the GEL and 
dose-effect models [25].

The reported non-inferiority of less-comprehensive programs compared to 
comprehensive programs, in relation to their impact on work participation, might 
be partially explained by the similarity of the former to the GEL model; whereas 
the later could be seen as being similar to the dose-effect model. The insights 
derived from psychiatric dosage models (presented above) might suppose to 
use both the GEL and dose-effect model in VR practice to accomplish effective 
and efficient care. Further—indirect—evidence supports this supposition. As 
described in Chapter 5, the patients who followed the LC-VR or C-VR programs 
as part of the RCT, mentioned that content saturation in group education or 
individual sessions with the psychologists occurred after a couple of weeks, 
suggesting that a GEL model may be beneficial in this subgroup of patients. A 
qualitative study in patients with chronic pain who attended pain rehabilitation 
found comparable results concerning treatment saturation [26]. Another paper 
[27], in which brief intervention was compared with brief intervention with group 
cognitive behavioral therapy or brief intervention with group physical exercise, 
in patients on sick leave for 2-10 months due to nonspecific low back 
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pain, showed that brief intervention was the superior program in improving work 
participation. The authors [27] explained this finding as follows: “the lack of 
significant additional effects could imply that the psychological and physiological 
elements already had been sufficiently addressed in the brief intervention and 
that further treatment, therefore, had little impact on the outcome (p. 9).” Finally, 
a study which compared the use of a multicomponent program with standard 
care, in patients with chronic back pain, showed higher effectiveness rates on 
return to work in favor of the multicomponent program [28]. Interestingly, the 
multicomponent program duration was a maximum of 12 weeks but stopped as 
soon as return to own or equal work was established, thus reflecting the GEL 
model.

A significant body of evidence, therefore, suggests the utility of a mixed GEL 
and dose-effect model in VR practice; however, it should be noted that this 
evidence comes primarily from monodisciplinary psychiatric care. Moreover, 
it could be assumed that a mixed GEL and dose-effect model may interfere in 
the group process, which is often utilized in VR. Moreover, various studies—
including Chapter 6—have shown the benefits of rehabilitation in a group 
and therapeutic discussion with peers; for example, in the provision of social 
support, understanding of problems, acceptance,  developing self-esteem, 
sharing experiences, and obtaining information from others [29-34]. Potential 
interference in the group process arises because some patients will leave the 
group earlier than others; this is a significant factor to account for if a mixed 
GEL and dose-effect model is to be implemented in VR practice. This is a topic 
for future research.

Regardless of the type of dosage model used, it is important to consider a 
number of factors in relation to the aforementioned non-inferiority findings in 
the literature. First, the research comparing shorter, or less-comprehensive, 
programs with longer, comprehensive ones [16-22], exhibited a wide range in 
both the dosage of therapy prescribed (e.g., number of contact hours, frequency, 
and duration of treatment) and the content of the program. This makes it difficult 
to develop guidelines and address specific recommendations for stakeholders. 
A second issue is that these studies have all been conducted in other countries. 
Research has shown that the generalization of results from a study conducted 
in a particular country to another country is difficult because of differences in 
healthcare systems [35-37]. For instance, the majority of comparative studies 
of relevance to this section were conducted in Scandinavian countries [2]. 
Since the Scandinavian social welfare model generally provides universally 
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accessible benefits, application to the Dutch healthcare context is difficult, 
whereby healthcare insurers and employers have to reimburse the costs of VR 
and additional work modules. For example, in Chapter 6 managers stated that 
the implementation of less comprehensive programs was not feasible for Dutch 
VR centers due to the healthcare system in the Netherlands. The number of 
non-inferiority studies carried out in Scandinavian countries indicates that their 
system has greater flexibility in which to test innovative VR programs. 

A third consideration is the patient recruitment strategy employed. In a study 
by Harris et al. [22, 27], patients on sick leave due to chronic low back pain in 
Norway were recruited on a voluntary basis via a letter sent by the Norwegian 
Labour and Welfare Administration. The baseline population of that study showed 
a low mean disability score as compared to various categories of patients with 
chronic low back pain [27]; this indicates that less complex patients were 
included in the study, probably as a result of the applied recruitment strategy. 
Other studies used similar recruitment strategies [18, 38-40]. The final, and 
potentially most important, consideration is that subgroup analyses conducted 
on three of the papers detailed above showed that the most complex cases 
benefited more from a comprehensive (multi-component) program [27, 41, 42]. 
Complex cases were described as patients with a poor prognosis classification 
(from a screening instrument consisting of a combination of psychological, 
motivational, and physiotherapy factors) [41], depressed comorbidity [27], low 
job satisfaction, low work autonomy, no interest in returning to the same job, 
and those at risk of losing their job [42]. These findings on case complexity are 
in line with the interviews with professionals in Chapter 6, who acknowledged 
that these specific patient factors might guide treatment stratification. 

Stepped-care approach
Through appraisal of the dosage and content arguments presented above, the 
practice of quasi-flexible and tailored VR can be justified. This is concurrent 
with the conclusions drawn from the interviews with patients, professionals, 
and managers in Chapter 6. It has been proposed that this approach is best 
instigated through simple, low-cost interventions, such as “brief interventions” 
(defined as a thorough examination by a physician, including reassurance and 
advice about staying active, with follow-up by a physiotherapist) [43]. The 
dosage (and content) is then increased for the most complex cases [43, 44]. This 
“stepped-care” approach is advocated in clinical guidelines [45, 46] and research 
[47, 48]. Waddel et al. [48] describe stepped care as an approach that is focused 
on the individual, allowing the allocation of resources to those most in need of 

8
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them and thus providing an effective framework for distributing resources. An 
important prerequisite for the stepped-care approach is the use of screening 
instruments that can stratify patients; for example, into low-, medium- and high-
risk groups. There are some stratification instruments with proper clinimetric 
properties that have been developed for first-line use in pain care (the STarT 
back questionnaire and Östebro musculoskeletal pain screening questionnaire) 
[49-51]. However, such screening tools are not available for second- or third-
line care, and these should be developed. Therefore, a goal for future research 
concerning the development of a stepped-care approach in VR would be to 
develop a screening tool which enables stratification of patients referred to VR. 
Some examples of this exist in the literature [41, 52-54], but these should be 
validated and studied in a Dutch VR setting.

Methodological considerations

In this paragraph, methodological considerations that are not explicitly addressed 
in Chapters 2-7 are discussed. 

Clinimetric methodological considerations 

One methodological consideration of the clinimetrics section of this thesis 
was the timing of the baseline questionnaire distribution. Patients received 
emails with login data and a request to complete the questionnaires online 
at baseline, discharge, and follow up. Baseline questionnaires are sent out 
before multidisciplinary screening is performed at the VR center. However, the 
time between the multidisciplinary screening and the start of VR was 8 ± 4.4 
weeks (Chapter 4). A Swedish study [55] used the Örebro musculoskeletal pain 
screening questionnaire to classify patients with musculoskeletal pain into three 
subgroups: “medium risk,” “fear and avoidance,” and “emotional distress.” After 
7 weeks—just prior to treatment—they repeated this procedure. They found that 
the subgroups classified at screening, typically seven weeks before treatment 
started, were not stable and that the probability that participants changed 
subgroup was high [55]. The authors of this study, therefore, recommended 
that “profiles and targets for interventions should be determined immediately 
prior to treatment start, preferably using full questionnaires (p. 518).” Since the 
baseline questionnaires described in Chapter 4 were completed, on average, 
8 weeks before treatment began, it is likely that the results of the study were 
affected by this phenomenon (more specifically, the results that used baseline 
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and discharge data (Chapters 3, 4, and 7)). This evidence [55] should be used 
to improve data collection in clinical practice and allow for more meaningful 
patient stratification. 

Another methodological consideration of the clinimetric element of this thesis 
was raised during the assessment of the iPCQ-VR (Chapter 3): whether the 
concept of “modified work” (sometimes described as “therapeutic work”) should 
be included as a measure, and, if so, how to adequately achieve this. However, 
because workers are often unaware of when they are performing modified work, 
and because asking about this would violate criterion validity–patients do not 
understand the question–, it was decided to not add an extra question concerning 
modified work to the iPCQ-VR. Since the iPCQ-VR does not measure this feature, 
and since patients might classify modified work as real working hours in the 
“working status” and  “working hours per week” items of the iPCQ-VR, these 
numbers are probably overrepresented. This might be particularly pronounced 
in the Netherlands, where modified work is an obligatory reintegration strategy 
for employers returning to work [56]. Some European countries also have a 
modified work program, but the majority of countries do not [35, 37]. The 
“working status” and “working hours per week” figures presented in Chapter 
3 and Chapter 7 should, therefore, be interpreted within a Dutch context, and 
can not automatically be transferred to countries with different policies [35]. 

Dose-content methodological considerations

The design of a randomized controlled trial affords it the highest level of internal 
validity relative to other study designs; therefore, the RCT tends to be thought of 
as the highest level of evidence [57, 58]. However, there is a growing evidence 
base describing the disadvantages of RCTs, such as low external validity (caused 
by overly restrictive eligibility criteria), the large time-frames involved, and high 
costs. Moreover, it has been suggested that the RCT is not suitable for complex 
interventions such as VR [59-62]. VR can be described as “complex” because it 
consists of multiple components, providers, locations and outcomes, with varying 
degrees of interdependent from each other, and, therefore, interventions can 
be difficult to standardize or administer uniformly [61]. 

Nevertheless, in Chapter 5 a RCT was designed to evaluate the clinical and cost 
effectiveness of a 40-hour VR program compared to a 100-hour VR program, 
targeted at work participation in workers on sick leave due to CMP. Upon having 
to end the trial early (Figure 1), it became clear that this RCT was indeed 

8
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inappropriate in this Dutch VR setting. An observational study design was 
therefore used in Chapter 7. The observational design is lower in the levels 
of evidence hierarchy [58], because of a higher risk of bias compared to RCT 
design. However, advantages of the observational design compared with the RCT 
design is that it can investigate a broader range of exposures, has potentially 
greater generalizability, and tends to be less expensive [57]. 

In attempt to circumnavigate these problems in experimental and observational 
study design, several papers have provided alternatives for testing the efficacy 
of VR [57, 61, 62]. A promising observational design for use in the context of 
VR is the “propensity scores method,” a statistical matching technique that can 
be applied to control for confounding in evaluative studies with observational 
data. The advantage of this design is that it mimics randomization through 
controlling for known prognostic factors and making groups homogeneous 
on baseline [61]. Another advantage is that it uses logistic regression, which 
simplifies interpretation. A disadvantage of the propensity score method is that 
very large sample sizes are needed [61]. Unfortunately, such large sample sizes 
were beyond the reach of this thesis. Nonetheless, two recent publications have 
shown the significant potential of this design [63, 64]. 

Another useful observational study design is the “interrupted time series design.” 
In this design, a series of measurements are performed before and after the 
implementation of an intervention in order to detect whether the intervention 
has a significantly greater effect than the underlying secular trend, such as 
an economic, market, or demographic trends [61, 62, 65]. Advantages of this 
design are that randomization is not necessary and that routinely collected data 
can be used, such as workers’ medical examinations, income insurance data, 
or workers’ compensation data, which increases feasibility. A disadvantage is 
the determination of the time-frame and the quality and availability of the data 
(e.g., monthly or yearly data of sickness absence); which are required to detect 
correlations or trends before and after the implementation of a (new) approach 
or intervention [61]. However, this design was unavailable to this thesis, as it was 
not feasible to implement less-comprehensive VR programs in the participating 
centers. However, this could be a useful study design in the near future, if more 
centers will implement less-comprehensive VR programs as standard in the 
Netherlands.
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Recommendations 

This thesis has provided new insights and knowledge concerning the clinimetrics-
related and dose-content research gaps identified in VR, contributing to the 
overall quality improvement of the discipline. To further improve the quality of 
VR, the following recommendations for VR professionals, practices, researchers, 
and future research are suggested:

Recommendations for VR professionals

• Professionals are encouraged to elicit the return to work expectations of 
the patient at baseline when creating an individually-tailored VR program. 
Since patients with low RTW expectations are three times less likely to 
achieve work participation at discharge and six-month follow-up, this 
group should receive specific attention. 

• Establish those work-related components that have already been 
accomplished at baseline, or that can be expected to be accomplished 
over the patient’s work. Use this information to decide, together with the 
patient, employer and occupational physician, whether an additional work 
module is justified.

• During the intervention period, ask patients at multiple points in time 
how useful specific treatment components are and, if necessary, act upon 
these insights.

• Link the PDI baseline score to the corresponding change scores as 
reported in Chapter 4, and perform responder analysis. This information 
can then be used for evaluative purposes at an individual patient level or 
can be used for benchmarking purposes at a group level. 

 
Recommendations for VR practice

• It is recommended that VR practices in the Netherlands use the VR-pain 
Core Set for data collection. This will increase knowledge transfer [66] 
and fosters benchmarking.

• The three domains described by Cullen [67] (health, coordination, and 
work) can act as a starting point concerning the content of VR. A next 
step could be to personalize program content and dosage to the specific 
needs of the patient. Quasi-flexible and tailored VR could be applied. The 
operationalization of such an approach should be accompanied by future 
research. 
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Recommendations for VR researchers

• If patient-reported questionnaires are used for data collection, consider 
using the “working status” and “working hours per week” items of the 
iPCQ-VR as a proxy for the assessment of work participation. 

• Consider using the responsiveness and change scores of the iPCQ-VR/
PDI to perform “responder analyses” for efficacy study aims. However, 
it should be recommended that researchers are encouraged to calculate 
the responsiveness and change scores of their specific study population 
and context since the minimal important change values for instruments 
differs widely between studies [14, 68]. 

• Because RTW expectation is an important predictor of work participation 
at discharge and six-month follow-up, it is recommended that this measure 
is assessed at baseline and corrected for when analyzing the results from 
interventional programs on work participation, or when prognostic studies 
are conducted.   

Recommendations for future research

• For research into cost effectiveness, consider all possible research designs 
exhaustively. Researchers are discouraged automatically opt for a RCT 
design and are encouraged to consider alternative study designs (e.g., 
experimental and observational) [61]. 

• Since multidisciplinary programs are standard practice in the treatment of 
patients with CMP and declined work participation in most industrialized 
countries, it is not recommended to use “care as usual” as the control 
group,  which may include general practitioner-based care, occupational 
practitioner-based care, or other, monodisciplinary, first line care. 
Researchers should, instead, compare innovative multidisciplinary 
programs with the current standard (standard multidisciplinary practice). 

• Develop the iPCQ-VR and TiCP-VR questionnaires further, as proposed 
earlier in this chapter.  

• Expand on the research and design of a stepped-care VR approach. 
An initial suggestion would be to develop and validate a stratification 
instrument which can be used in VR context.
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Epilogue

This thesis aimed to contribute to the quality improvement of VR. This aim has 
been accomplished in several ways. First, a core set of diagnostic and evaluative 
measures specifically designed for use in Dutch VR centers has been developed. 
This enhances benchmarking between centers, other patient groups, and the 
scientific literature. Second, the clinimetric properties of relevant questionnaires 
were examined in a Dutch VR context. This provided information detailing 
which instruments, questionnaire items, and cut-off scores can be used for 
diagnostic, process-related, and evaluative purposes in VR clinical practice and 
research. Third, the experiences of patients, professionals, and managers with 
comprehensive (standard practice) and less-comprehensive (experimental) VR 
programs were collected. These provided insights that can be used both to 
develop new programs and to refine existing VR programs. Finally, describing 
the relationship between work participation and multicomponent VR programs 
both with and without an additional work module has allowed for insights that 
can influence VR program content choice and facilitate patient stratification. 

With this thesis, several steps are made that contribute to quality improvement 
in vocational rehabilitation. In order to further improve quality, a number of 
recommendations for practice and research are provided.
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