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APPENDIX 1 Questionnaire derived from the Dutch musculoskeletal questionnaire (DMQ) 

 

Heavy physical load 

 

Does your work involve: 

1. standing for long periods of time? 

2. walking for long periods of time? 

3. kneeling or squatting for long periods of time? 

4. work(ing) with your hands above shoulder level? 

5. work(ing) with your hands below knee level? 

6. moving loads (more than 5kg)? 

7. moving loads (more than 25kg)? 

8. exerting force with your arms or hands? 

9. exerting maximal force ? 

10. physical hard work? 

11. squatting often? 

12. sitting or moving on your knees?  

 

Long-lasting postures and repetitive movements 

 

Does your work involve: 

1. making the same movement for long periods of time?  

2. holding your head in a bent forward or twisted position for long periods of time? 

3. bending or twisting your neck often? 

4. holding your wrist in a bent or twisted position for long periods of time? 

5. working in the same position for long periods of time? 

6. doing repetitive tasks with arms, hands or fingers many times per minute?
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APPENDIX 2  Additional information on latent class growth (mixture) model (LCGM) 

 

LCGM method 

Each identified subpopulation of workers (class) has its own growth parameters (intercept, slope), representing 

its sick-leave trajectory, which are also supposed to be unobserved or latent.  

The model was built stepwise starting with investigating several linear LCGM models, with pooled intercept and 

slope variance, for one up to four class solutions. Next, quadratic slopes were added to the model allowing for 

curved developmental patterns. After the choice for a final model was made, variance in sick leave patterns were 

explored.  

Furthermore, within-class variation in either, or both of the growth factors was accounted for, implying within-

class heterogeneity on top of the between-class heterogeneity in initial status (intercept) or growth (slope) 

[38,39]. 

Various LCGM models were run before choosing a final model. First, several linear LCGM models with pooled 

intercept and slope variance were investigated. Next, quadratic slopes were added to the model allowing for 

curved developmental patterns. 

The fit for the sick leave trajectories was tested for one to four trajectory classes, starting with a one class 

solution, thus all individuals follow the same trajectory over time. Followed by adding classes one at a time. 

After the choice for a final model was made, other options regarding variance in sick leave patterns were 

explored using a stepwise procedure. Step by step, analyses were performed with fixed variances of intercept 

and/or slope, followed by estimating the variance within the classes. After each step, model fit and clinical 

interpretation was assessed [38,39].  

 

The following indices of fit were used: 

1) Bayesion Information Criteria (BIC). The BIC marks the balance between the impact of adding a new class of 

workers with a certain pattern of sick leave on the loglikelihood value and the penalty for increasing the number 

of model parameters that results from the addition of that class extracted from BIC by the second part of the 

equation. The smaller the BIC is, the better the fit (a decrease of at least 10 points shows a sufficient 

improvement) [40].  

2) Vuong-Lo-Mendell-Rubin likelihood ratio test (LRT) and the 

3) Bootstrap likelihood ratio test (BLRT). Significant LRT and BLRT for k groups with p smaller than 0.05 

indicate that the fit of the specific model is an improvement over a model with k minus 1 groups.  

4) To further determine the optimal number of sick leave trajectories (classes) we looked at the posterior 

probabilities. The probability for the sick leave trajectory (class) to which the individual was assigned to, should 

be considerably higher than the probability for any other trajectory. In this way, the different sick leave patterns 

clearly distinguish from each other [38,41,42]. 
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Technical aspects LCGM  

In order to avoid local maxima, the starting values and number of iterations were increased. Following recent 

recommendations, in the first and second step of optimization, 500, and 50 different starting values were used 

respectively, together with 50 initial stage iterations. If the model did not converge, the number of random starts 

and iterations was doubled. The same number of start values and iterations was used when computing the LRT 

and BLRT [41]. Only solutions with replicated log likelihoods were accepted, where the OPTSEED procedure 

can help in making a final decision [39, 42].   
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APPENDIX 3  Diagnoses made by the general practitioners in this study 

  

Neck-shoulder region: 

- Cervical hernia  

- Frozen shoulder   

- Subacromial impingement syndrome (rotator cuff syndrome, tendinoses, bursitis) 

No. of patients 

5 

4 

169 

Upper arm-elbow region 

- Biceps tendinosis   

- Bursitis elbow 

- Cubital tunnel syndrome           

- Lateral/medial  epicondylitis  

- Osteoarthritis elbow 

 

1 

2 

1 

77 

1 

Forearm-wrist region: 

- Peritendinitis/tenosynovitis flexors/extensors forearm    

- Carpal tunnel syndrome   

- Guyon’s tunnel syndrome      

- Ganglion     

- Quervain’s syndrome 

 

10 

8 

3 

5 

10 

Hand-finger region:    

- Osteoarthritis in hand joints 

- Raynaud’s phenomenon and peripheral neuropathy in combination with exposition to 

hand-arm vibration   

- Trigger finger 

 

12 

1 

 

1 

Non-specific complaints 

-      all other arm, neck and shoulder complaints not attributable to trauma or systemic  

       diseases 

 

224 
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 APPENDIX 4: Latent class growth (mixture) model results for trajectories of sick leave 

 Fit criteria  Posterior  Subjects per class 

Number of classes BIC BLRT (p-value) LRT (p-value) probabilities  

1, linear slope p 1808.603 not calculated not calculated 1.000 533 

2, linear slope p  1612.715 <0.001 <0.001 0.938 

0.879 

420 

113 

3, linear slope p 1613.200 <0.001 0.001 0.918 366 

    0.734 122 

    0.839 45 

4, linear slope p   1624.993 0.031 0.075 0.816 29 

    0.736 9 

    0.800 140 

    0.887 355 

2, quadratic slope p 1623.481  <0.001 <0.001 0.936 

0.887 

421 

112 

3, quadratic slope p 1630.579 0.002 0.003 0.813 123 

    0.888 357 

    0.852 53 

4, quadratic slope p 1645.837 0.048 0.116 0.840 28 

    0.841 15 

    0.862 356 

    0.854 134 

2, linear slope (fixed)f 1612.715 <0.001 <0.001 0.879 113 

    0.938 420 

2, quadratic slope (fixed)f 1623.481 <0.001 <0.001 0.886 112 

    0.936 421 

3, linear slope (fixed)f 1613.200 <0.001 0.001 0.839 45 

    0.918 366 

    0.734 122 

3, quadratic slope (fixed)f 1630.579 0.002 0.0033 0.888 357 

    0.813 123 
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    0.852 53 

3, linear slope (free)fr Model estimation did not terminate normally due to error in the computation 

First, models were calculated with pooled variance p, followed by models with variance fixed at 0 f., and free variance fr. 

BIC=Bayesion Information Criteria; BLRT=Bootstrap likelihood ratio test; LRT=Vuong-Lo-Mendell-Rubin likelihood ratio test The BIC 

indicates two or three classes, whereas the relative fit criteria indicate three classes. Regarding the slope, the BIC indicates a model with 

linear slope.
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APPENDIX 5 List of abbreviations  

 

4DSQ  Four Dimensional Symptom Questionnaire  

BIC   Bayesian information criteria 

BLRT   Bootstrap likelihood ratio test  

CANS  complaints of arm, neck and/or shoulder, not caused by trauma or systemic disorder 

DASH   disability of arm, shoulder and hand questionnaire  

GP  general practitioner  

LCGM   latent class growth mixture modeling 

LRT   Vuong-Lo-Mendell-Rubin likelihood ratio test  

OR  odds ratio 

SOS  Social Support Scale, a Dutch version of the Social Support Questionnaire 

CSQ  catastrophizing: subscale of the Dutch adaptation of the Coping Strategy 

Questionnaire 

TSK-AV Tampa scale of kinesiophobia, short version without the 4 reversed items  

PWQ  Physical load at work questionnaire  

JCQ  Job Content Questionnaire 

 

 


