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Work-related upper extremity disorders: one year follow-up in an 
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Abstract 

 

Objective: To study the course and consequences of work-related upper extremity disorders in the 

registry of the Netherlands Centre for Occupational Diseases (NCvB).  

Study design and setting: A follow-up study was performed in a sample of consecutive cases of 

work-related upper extremity disorders notified to the NCvB. Perceived severity was measured with 

VAS (0-100), quality of life with VAS (0-100) and SF-36, functional impairment with DASH and 

sickness absence with a questionnaire. Measurements took place directly after notification (T0) and 

after 3, 6 and 12 months (T1-T3). A linear mixed model was used to compare scores over time. 

Results: Average age of the 48 consecutive patients (89% response) was 42 years; 48% were 

female. Perceived severity, functional impairment and sickness absence decreased statistically 

significant during the follow-up period, and quality of life scores improved. Patients older than 45 years 

scored worse on perceived severity of the disease, functional impairment and quality of life than did 

younger patients.  

Conclusion: The role of registries of occupational diseases for preventive policy can be extended by 

creating longitudinal data in sample projects. In the sample from our registry, work-related upper 

extremity disorders had a favourable course.  

 

 



 138

Introduction 

 
 

Work-related upper extremity disorders are among the most common disorders seen by 

general practitioners and occupational physicians. In several countries, e.g. the UK (1), Finland (2) 

and France (3), work-related upper extremity disorders account for a large part of the total number of 

reported occupational diseases. In the Fourth European Working Conditions survey of the European 

Foundation for the Improvement of Living and Working Conditions carried out in 2005 in the 27 EU 

Member States, 24% of the working population reported work-related muscular pain (4). Work-related 

upper extremity disorders – which represent 22% of all occupational diseases reported in 2006 – is the 

category of diseases most frequently reported to the registry of the Netherlands Centre for 

Occupational Diseases (NCvB) (5). 

The definition of the group of upper extremity disorders is rather wide. Van Eerd et al. (6) 

found 27 different classification systems in the literature. The registry of the NCvB uses the 

classification of Sluiter et al., which is based on a comprehensive international collaboration project 

(7).  

 

 The impact of work-related upper extremity disorders on the individual and the societal level 

can be substantial. A survey in the Netherlands revealed that annually, 8% of the working population 

suffers from upper extremity musculoskeletal complaints including sickness absence. In 2.3% of the 

cases the duration of sickness absence was more than four weeks (8). In the UK, an estimated 10.7 

million working days (full-day equivalents) were lost in 2006/7 through musculoskeletal disorders 

caused or aggravated by work. On average, each person suffering from a work-related upper 

extremity disorder took off an estimated 16.7 days in that 12-month period, which equates to an 

annual loss of 0.46 days per worker (9). Hashemi et al. (10) found that disability duration of more than 

three months was typical in cases of indemnity claims. 

For the patient, work-related upper extremity disorders can result in persisting symptoms and 

difficulties in performing simple activities of daily living, job loss, symptoms of depression and family 

disruption. Keogh et al. found that 53% of the group of patients with work-related upper extremity 

disorders who had claimed compensation, reported persistent symptoms that were severe enough to 

interfere with work during four years post-claim (11). 
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Morse et al. (12) found that work-related upper extremity disorders can have a substantial 

social and economic impact on workers, such as divorce or loss of the home. Ekberg et al. (13) found 

that long-term sickness absence is associated with worse ratings in quality of life after one year, and 

that pain did not diminish during the follow-up year.  

 

Information on the severity and impact of the diseases is important for decision-making in 

preventive policy. Moreover, the incidence rate, the severity and the impact of a disease can provide 

arguments when deciding for which diseases preventive activities should be financed. In general, 

registries of occupational diseases do not provide information on the severity or impact of the diseases 

(14). Despite variations in registration guidelines in different countries, general occupational disease 

registries probably contain the relatively more severe cases of occupational disease, which result in 

relatively higher costs. Therefore, it might be relevant for policy purposes to perform follow-up studies 

of the cases from registries. In addition, periodically executed small-scale follow-up studies linked to 

registries will probably be less expensive and more efficient than a series of cohort studies. 

The aim of this study was to investigate the perceived severity and the consequences of the 

upper extremity disorders that are registered as occupational diseases. Severity, functional 

impairment, quality of life and sickness absence were assessed over the course of one year and 

compared to reference data on the general working population.  

 
 
 
Methods 

 

Population 

 

In the Netherlands, occupational physicians are obliged to notify cases of occupational 

diseases to the registry of the NCvB. This registry distinguishes eleven categories of specific 

disorders: radiating neck complaints; rotator cuff syndrome; epicondylitis (lateral and medial); ulnar 

nerve compression at the elbow (cubital tunnel syndrome); radial nerve compression (radial tunnel 

syndrome); flexor-extensor peritendinitis or tenosynovitis of the forearm-wrist region; de Quervain’s 

disease; carpal tunnel syndrome; ulnar nerve compression at the wrist (Guyon canal syndrome); 

Raynaud’s phenomenon and peripheral neuropathy associated with hand-arm vibration; 
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osteoarthrosis of distal upper-extremity joints. In addition, a twelfth category of non-specific upper 

extremity musculoskeletal disorders has been described (7). 

We asked occupational physicians who had participated in an NCvB sentinel surveillance 

project to recruit patients who had been diagnosed with a work-related upper extremity disorder to 

participate in this study and to ask them to fill out an informed consent form. After signing the form, the 

patients received a questionnaire. Patients had to complete this questionnaire directly after notification 

in order to be included in the study. Patients could withdraw from the study at any moment. 

 

Study design 

 

We performed a follow-up study in a sample of consecutive cases notified to the NCvB with 

work-related upper extremity disorders. The notifications originated from a sentinel surveillance project 

carried out by the NCvB between 1 October 2003 and 1 July 2005 (15). Baseline measurements were 

made directly after notification, and follow-up measurements after 3, 6 and 12 months.  

Before the study, we held an introductory meeting to instruct the participating occupational 

physicians. The informed consent forms handed out by the physicians were provided with a code 

corresponding to the notification of the case to the NCvB. This allowed us to link the questionnaires to 

the cases in our database of reported occupational diseases.  

As soon as we received an informed consent form, we sent the patient a questionnaire (T0). If 

the patient did not return the completed questionnaire within four weeks, we sent a reminder. After 3, 6 

and 12 months (T1, T2 and T3) we sent follow-up questionnaires; if necessary, we sent a reminder 

four weeks later.  

 

Measurements 

 

The questionnaires sent to the patients at T0, T1, T2 and T3 had the same content. The 

general part of the questionnaire included questions about the patients’ personal situation (age, sex, 

marital status, number of children, level of education), occupation and number of working hours, co-

morbidity, annual income (in euros), medical treatment (consultations, diagnostic examinations, 

hospital treatment, medication) and work interventions (adjustments in the workplace, personal aids, 
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training, coaching, replacement). The relation between these determinants and the origin, course and 

consequences of occupational diseases are represented in figure 1. 

 

Figure 1. Determinants related to the origin, course and consequences of occupational diseases 

 
 

We used a visual analogue scale with a scale of 0-100 (0 = no complaints, 100 = very severe 

complaints) to rate the perceived severity of the work-related upper extremity disorder (16).  

We measured quality of life in two ways. First, general quality of life was assessed with the 

Dutch version of the 36-item Short Form Health Survey (SF-36). The SF-36 consists of eight 

subscales: physical role functioning, emotional role functioning, social functioning, bodily pain, mental 

health, vitality, physical functioning and general health perception (17,18). Scores range from 0 to 100 

(higher scores indicate better functioning). Reference data were derived from Aaronson et al. (18). 

Second, quality of life was measured through visual analogue scales to rate the general quality of life 

and the level of current health on a scale of 0-100 (0 = completely unsatisfactory, 100 = completely 

satisfactory) (19,20).  

Disease-specific functional impairment was assessed with the Dutch version of the Disabilities 

of the Arm, Shoulder and Hand (DASH) questionnaire (21,22). DASH scores range from 0 to 100 

(higher scores indicate a higher degree of disability). We used as a reference the scores from the 

study by Jester et al. (23), who collected DASH data from a working population in Germany, 
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comprising workers from different industrial sectors and including manual as well as non-manual 

workers who were outside clinical considerations.  

We assessed sickness absence with a questionnaire according to Burdorf et al. as a 

percentage of the self-reported number of hours of sickness absence over the previous two weeks 

divided by the number of working hours laid down in the employment contract (24). Sickness absence 

was also assessed as the self-reported number of days the patient had been on sick leave, partly or 

completely, during the previous three months.  

 

Statistical analysis 

 

 We compared the scores on the DASH and the seven subscales of the SF-36 of the patients 

at T0 with the reference data with a one sample t-test.  

 We used a linear mixed model to compare the scores on the perceived severity of the 

disorder, general quality of life, the subscales of the SF-36, current health, functional impairment 

(DASH) and sickness absence directly after notification with the scores after 3, 6 and 12 months. We 

analysed the course over time of these variables as the main effect, selected the most fitting variance-

covariance structure with the aid of the Akaike’s score, and executed post-hoc analyses to compare 

the scores between the subsequent measuring moments.  

Furthermore, we investigated whether age, sex, work interventions and level of education at 

baseline were predictors of the course of the perceived severity of the disorder, general quality of life, 

the subscales of the SF-36, current health, functional impairment and sickness absence. Finally, we 

investigated whether the perceived severity of the disorder, general quality of life, the subscales of the 

SF-36, current health and functional impairment at baseline were predictors of sickness absence after 

3, 6 and 12 months. 

 For the LMM analyses of the scores over time, p-values < 0.05 were considered statistically 

significant, whereas for the post-hoc tests p-values < 0.01 were considered statistically significant. 

Mean differences of 10 or more on a 100-point scale were considered clinically relevant in terms of 

effect size (19). All statistical analyses were conducted with SPSS 12.0.2. 
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Results  

 

Forty-five occupational physicians participated in the sentinel surveillance project. We sent out 

T0 questionnaires to the 54 patients who were eligible to participate in the study. The response was 

48 completed T0 questionnaires (89%); Two patients indicated that they no longer wanted to 

participate. At T1 we received 35 completed T1 questionnaires of the 52 we had sent out (response 

67%); Seven patients indicated that they wanted to stop. We received 29 completed T2 questionnaires 

of the 45 we had sent out (response 64%); Four patients indicated that they wanted to stop. Finally, 

we received 24 completed T3 questionnaires of the 41 we had sent out (response 59%, or 44% of the 

original 54 patients). 

 

 The characteristics of the participants at baseline are presented in table 1. The average age 

was 42 years and 48% of the patients were female. Table 2 presents the baseline measurements (T0) 

of the perceived severity, the general quality of life as measured with a visual analogue scale and with 

the SF-36, the level of current health, the disease-specific functional impairment, and sickness 

absence. All of the subscale scores on the SF-36 and the DASH were statistically significant lower 

than the reference values of the general population.  

 

Table 1. Baseline measurements of participants with work-related upper extremity disorders (N=48) 
 

Variable Number (%) Mean (SD) 
Age   42.4 (10.2) 
Sex   
  Female 23 (48%)  
Education level   
  primary school 3 (6%)  
  lower vocational education 15 (31%)  
  intermediate vocational education 17 (35%)  
  higher vocational education/university 4 (8%)  
  other 9 (19%)  
Working hours per week  33.7 (7.8) 
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Table 2. Baseline values of perceived severity, quality of life as measured with a visual analogue scale 

and the SF-36, the level of current health, the disease-specific functional Impairment (DASH) and 

sickness absence in the work-related upper extremity disorder patient population (N=48). The results 

of the SF-36 and DASH measurements were compared with the reference values in the general 

population (one sample t-test). 

 
Variable Mean  

(SD/95% C.I.) 
Patients 

 

Mean  
 general 

population 

p value 

Perceived severity (VAS 0-100) 68 (SD: 24) n/a  
General quality of life (VAS 0-
100) 84 (SD: 14) 

 
n/a 

 

Current health (VAS 0-100) 57 (SD: 23) n/a  
    
Quality of life (SF-36)    
  Physical functioning 74.2(70.4 – 78.1) 89 <0.001* 

  Physical role functioning 20.8(12.3 – 29.3) 82 <0.001* 
  Bodily pain 38.9(33.5 – 44.2) 75 <0.001* 
  Social functioning 73.2(66.4 – 80.0) 84 0.003* 
  Mental health 68.1(62.7 – 73.5) 76 0.005* 
  Emotional role functioning 68.8(57.1 – 80.5) 86 0.005* 
  Vitality 52.3(46.9 – 57.7) 68 <0.001* 
  General health perceptions 65.0(59.2 – 70.7) 74 0.003* 
    
Functional impairment (DASH) 43.8(37.6 – 49.9) 13 <0.001* 
    
Percentage of days absent due 
to sickness in previous 2 weeks 32 (SD: 38) 

 
n/a 

 

Number of days absent due to 
sickness in previous 3 months 28 (SD: 29) 

 
n/a 

 

 
n/a = not available * = statistically significant 

 

Perceived severity of the disorder 

Measurements over time showed that in 67% of the patients the perceived severity of the 

disorder declined more than 10 points (scale 0-100) during one year of follow-up after notification. The 

average perceived severity of the disease declined statistically significant during the follow-up period 

from 68 at T0 to 40 at one year follow-up (p<0.001). Post-hoc analyses showed that the greatest 

decline in perceived severity of the disorder occurred in the first three months (p<0.001) (Figure 2).  

 

Quality of Life 

The average VAS score of the general quality of life did not improve statistically significant 

during the follow-up period (T0: 84, T3: 83; p=0.150 in the post-hoc analysis). However, the average 
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VAS quality of life scores with respect to health did increase statistically significant during the follow-up 

period from 57 at T0 to 69 at T3 (p<0.001). Post-hoc analyses showed that the greatest improvement 

occurred in the first three months, but the difference was not statistically significant (p=0.033). The 

average scores on the SF-36 scales ‘Bodily pain’ (p<0.001) and ‘Physical role functioning’ (p<0.001) 

increased statistically significant during the follow-up period. Post-hoc analysis showed that the 

greatest improvement occurred in the first three months, statistically significant for both ‘Bodily pain’ 

(p=0.001) and ‘Physical role functioning’ (p=0.001) (Figure 2). Except for ‘Mental health’ all the other 

average scores on the SF-36 scales improved during the follow-up period, but not statistically 

significant. 

 

Disability and sick leave 

In line with these findings, functional impairment declined by more than 10 points (scale 0-100) 

in 80% of the patients. The average DASH score (representing functional impairment) decreased 

statistically significant from 43 at T0 to 22 at T3 (p<0.001). Post-hoc analyses showed that the 

greatest decline in functional impairment occurred in the first three months (p<0.001). 

The average percentage of sickness absence over the previous two weeks decreased 

statistically significant from 32% at T0 to 5% at T3 (p<0.001). Post-hoc analyses showed that the 

percentage of sickness absence over the previous two weeks at T0 differed statistically significant 

compared to T3 (p<0.001), but not compared to T1 (p=0.027) and T2 (p=0.099). The average number 

of days of sick leave during the previous three months decreased statistically significant from 28 at T0 

to 6 at T3 (p<0.001). Post-hoc analyses showed that the percentage of sickness absence during the 

previous three months at T0 differed statistically significant compared to T3 (p=0.004), but not 

compared to T1 (p=0.156) and T2 (p=0.020) (figure 2).  
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Figure 2: Comparison of the course of outcome variables in work-related upper extremity disorder 

(n=48) during the follow-up period (directly after notification and after 3, 6 and 12 months) in relation to 

reference values from the general population.  

♦---♦= value in patient population ;■---■= reference value in general population 
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Predictors of improvement 

Only age turned out to be a statistically significant prognostic factor, indicating that patients 

above the age of 45 had worse scores on perceived severity of the disease (p=0.002), functional 

impairment (p=0.015) and the SF-36 subscale physical functioning (p=0.001) than did younger 

patients in the course of the disease. In our study, sex, work interventions and level of education at 

baseline were not predictors of the perceived severity of the disorder, general quality of life, the 

subscales of the SF-36, current health, functional impairment and sickness absence after 3, 6 and 12 

months. The perceived severity of the disorder, general quality of life, the subscales of the SF-36, 

current health and functional impairment measured at baseline were not predictors of sickness 

absence after 3, 6 and 12 months. 

 

 

Discussion 

 

  In a sample of cases of work-related upper extremity disorders registered as occupational 

diseases in the registry of the Netherlands Centre for Occupational Diseases (NCvB), perceived 

severity and functional impairment declined substantially during one year of follow-up after notification. 

Except for ‘Mental health’ all quality of life subscales improved during the follow-up period. The most 

pronounced improvement in perceived severity of the disease, functional impairment and quality of life 

was observed in the first three months after notification, whereas the decrease in sickness absence 

was slower. One year after notification, most values were close to the reference values in the general 

population, which suggests an almost complete recovery. Workers above the age of 45 had worse 

outcomes at the end of follow-up on perceived severity of the disease, functional impairment and 

quality of life than did younger employees. This study shows how a national registry can be used to 

gather information that is useful for prevention and management. 

 

A strength of this study is that it covered a specific sample of work-related upper extremity 

disorders. Our respondents were employees whose occupational diseases had been diagnosed and 

reported by occupational physicians to the registry of the NCvB. We conjecture that the sample 

represents the most severe cases in terms of suffering, occupational disability and economic costs. A 
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further strength of the study is that we could make use of the existing infrastructure of the Dutch 

national registry, which implies that the approach is efficient and that follow-up studies can be linked to 

other national registries. 

 

At the same time, the focus on patients with severe complaints is a limitation of the study, as 

such might lead to an overestimation of severity, duration and consequences when interpreted for 

policy reasons without considering the selection of cases. A further limitation is that we analysed all 

cases of work-related upper extremity disorders, including various disorders with diverse clinical 

characteristics. The limited number of cases did not allow analysis on the level of the various 

diseases. The response rate at the end of the follow-up was quite low. A possible explanation is that 

the participants lost interest because their disorders were improving.  

 

Aublet-Cuvelier et al. (25) performed a follow-up study on the course of work-related upper 

extremity disorders during three consecutive years at a household appliance assembly company (n = 

459). They found a relatively stable annual prevalence of 20-24% and a high annual incidence (9.8-

13.5%) of cases and of annual recoveries (37.0-44.3%). The number of annual recoveries compares 

well with the favourable course in our study. Feleus et al. (26) reported that 42% of a working 

population (n = 473) with non-traumatic complaints of the arm, neck and shoulder still reported 

complaints after six months. This compares to our finding that complaints had decreased in 33% of the 

patients after 6 months of follow-up. Cheng et al. (27) found significant improvements in the SF-36 

physical functioning and bodily pain scores after a physical therapy (PT) intervention, but noted a 

variation in outcomes across injury regions. Patients with elbow disorders needed more physiotherapy 

care and did not improve in the SF-36 physical role domain compared to shoulder and wrist/hand 

groups. We concluded that the results of several studies on the course of work-related upper extremity 

disorders seem to be generally comparable to our findings. 

 

Reitsma (28) considered the possibility of follow-up studies linked to registries. He concluded 

that in most registries follow-up or historical information is not recorded, is short-term or is missing and 

that the role of registries can be extended by creating longitudinal data. This can be done either by 

record linkage of existing data or by sample projects. This type of information is important in order to 
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set priorities for preventive policy and to monitor the effects of policy interventions. Furthermore, 

trends can be monitored not only on the incidence of diseases, but also on their course and 

consequences. If appropriate data can be obtained, the monitoring of economic costs could be added 

to the set of monitoring instruments.  

 

Further research can be performed on the use of registries and related sample projects for 

preventive policy. A great advantage of using registries as a study base is the flexibility and efficiency 

of related sample studies, whereas primary studies are often expensive and take more time. On the 

other hand, the reliability of registries can be lower than that of primary studies. We recommend that 

studies should compare data from registries with data from primary studies. In general, we plea for 

quality improvement of registries in order to obtain more reliable incidence figures (15).  

The findings of our study suggest that complaints and quality of life improve substantially in 

the first three months after notification. Attention to elderly workers is needed, as they recover more 

slowly. We recommend evaluation studies on interventions to influence the course and consequences, 

and prognostic studies to identify subgroups with a poor prognosis.  
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