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Return to Work after Hand Injury

Hands may be human’s most essential tools for normal participation in society: 
imagine not being able to perform basic daily activities, such as eating, self care, 
and personal hygiene. For the majority of occupations, adequate functioning 

of the hands appears to be essential, thereby resulting in (financial) independence which is 
important for most people. Kasdan et al suggested that hands have, besides the important 
functional use, also a symbolic function: not being able to shake hands or to wear a marital 
ring can severely deteriorate a person’s well-being and self-esteem (1). In addition, hands 
have an important role in communication by making hand gestures (2) and writing. 
 But does functioning of the hand need to be 100% to be able to take part in 
modern society? Many people can, and do participate without full function of their 
hands. Some babies are born without proper functioning of upper extremities due 
to congenital disorder (3), but later in life find ways to cope with this. Other people 
lose function of their hands later in life, often caused by accidents, but still learn 
to maintain themselves in everyday life (4-6). The jazz guitarist Django Reinhardt, 
who lost use of two fingers due to burn injuries, even became famous for his new 
techniques that lead to a new music genre, known as ‘gypsy jazz’ (7). Even though 
some may learn to function with their disabled hand, others will never learn to 
perform the activities required for work, and thus remain (partly) disabled (6). Hand-
injured patients often experience problems in their process of return to work (RTW). 
Researchers have been searching for determinants of RTW in various areas: work-
related factors, biomedical factors and psychosocial factors have been subject of study 
(8-12). 
 Focus in rehabilitation treatment of hand-injured patients is mostly on 
physical recovery; only in a later stage attention is given to the process of RTW. In 
other diagnostic groups more interventions are available that combine scientific insight 
from both the psychosocial and the biomedical domain, for instance in low-back pain 
patients (13-17), cancer survivors (18-22) or patients with spinal cord injuries (23-27). 

 For hand-injured patients few interventions have been proposed that 
combine these aspects. Over twenty years ago, much responsibility was given to the 
rehabilitation specialist for initial injury treatment, and in the later phase of recovery 
the employer was expected to offer a return to work program to the patient (1). At 
that time, the rehabilitation team was not highly involved in the RTW process of the 
patient, but mostly had to create the physical conditions needed for RTW. A decade 
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later, RTW interventions for hand-injured patients with psychological complaints 
were given shape. For example, graded work exposure was found to be effective for 
hand-injured patients who experienced flashback symptoms and were diagnosed 
with Post-Traumatic Stress Disorder (PTSD) (28). This therapy is often provided 
within the hospital, displaying a responsibility shift from the employer towards the 
hospital. Currently, rehabilitation treatment is in general offered by multidisciplinary 
teams, in which the team members are implicitly responsible for RTW support. It has 
been stated that vocational rehabilitation should always engage a multidisciplinary 
approach, and preferably should take place intertwined with rehabilitation treatment 
instead of following it (29). 
 Aim of this thesis was to first investigate (determinants of ) RTW in hand-
injured patients, and if required, to develop, implement and evaluate a novel 
intervention to support patients in their process of RTW, as on first sight it appears 
that rehabilitation treatment of hand-injured patients could be improved with regard 
to RTW.

Prevalence of Hand Injuries and RTW

Hand injuries can occur during an array of activities and almost everywhere. In 2004, 
287.000 hand injuries were sustained in the Netherlands, responsible for 29% of all 
unintentional injuries (30). We can 
all imagine sustaining hand injuries 
during sports (15%), work (23%), 
transportation (5%) or household 
activities (59%), but even simple 
activities like walking down the stairs 
or closing the door of a car can result 
in serious hand injuries (30). Larsen 
et al (30) found most injuries to 
occur during household and leisure 
time activities, while in the working 
population (18-65 years) some studies 
suggest most injuries to occur during 
work (see figure 1) (31). Two studies 
found RTW in hand-injured patients 

Figure 1: Age distribution in causes of hand injuries

Age distribution within 4 different groups of hand injury causes. Figure 
from Angermann & Lohmann (31)
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to be around 13 weeks (32;33), while other studies found durations of sick leave 
lasting up to a mean of 44 weeks (34;35). RTW, however, can be defined in various 
ways, complicating comparisons between studies (see paragraph definitions). One study 
specified RTW for different categories of hand injury severity. Median time to RTW 
ranged from 4 weeks (0 to 2) for the mild injury severity category, to 108 weeks (63 
to 154) for the major injury severity category (36). In some studies not time to RTW 
is described, but percentage of patients that eventually returned to work. This ranged 
from 68% to 81 % (36-38).

Definitions

Acute hand injuries are injuries distal to the radius and ulna. Different opinions exist 
whether the carpal bones should be included in the definition of hand injuries. We 
chose to include them because injuries at the level of the carpal bones largely affect 
hand function. Severity of the injuries can be assessed using the Hand Injury Severity 
Scoring System (HISS) (39). Hand injuries are classified using the scoring system into 
one of four categories: mild, moderate, severe and major. The scoring is based on four 
broad domains, namely damage to integument (including size of skin loss and skin 
laceration, and nail damage), skeletal damage (including fractures, dislocations and 
ligament injury), damage to the motor system (including damage to extensor tendons, 
flexor profundus, flexor superficialis and damage to the intrinsics), and neural damage 
(including recurrent branch median nerve and deep branch ulnar nerve and weighed 
values for digital nerve injuries). Scores of the thumb are multiplied by 6, the index 
finger by 2, the long finger by 3, the ring finger by 3 and the little finger by 2. By this, 
a weighted score is calculated, which can be categorized into one of the four categories.
In the process of RTW it may also be of importance to know how strenuous the 
patients’ job is. The Dictionary of Occupational Titles (DOT) is an instrument that 
describes all job tasks available (40), and categorizes them into 5 DOT-categories: 
sedentary, light, medium, heavy and very heavy. This physical demand ranking 
is mainly based on intensity, force, duration of material handling and energy 
expenditure.
 To test whether a person is suitable for a specific job, or vice versa, work 
capacity of the person should also be assessed. Functional Capacity Evaluations (FCE) 
are frequently used to assess a persons’ capacity to perform specific job tasks. Certain 
components of the FCE can be used to measure upper extremity work capacity (41). 
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 Besides the difficulty of measuring work capacity and work demands, it is also 
complicated to measure RTW. Numerous manners are proposed in scientific literature 
(42), resulting in a maze of different outcomes. Some studies describe different 
categories of RTW: with or without job change or salary reduction, return to full 
working hours or to modified work, others only describe how many patients finally 
returned to work or the percentage of work resumed in relation to pre-trauma working 
hours (43). RTW is often seen as a process instead of an event. For instance, White 
et al suggested a RTW continuum (44). This consisted of 6 stages: 1) no intention 
to RTW; 2) intention to RTW but behaviourally inactive; 3) intention to RTW and 
behaviourally active; 4) working; 5) hours working; 6) working fulltime. 
 These different outcomes complicate comparisons between studies. We chose 
to define RTW as: being engaged in work activities at the workplace for at least 12 
hours per week. We did not differ between original work tasks, modified work or work 
on therapeutic base. The 12 hour cut-off point was chosen as in the Netherlands this is 
the legal limit of unemployment. When working less than 12 hours per week a person 
is considered unemployed and can claim full unemployment benefits; if working more 
than 12 hours but less than agreed in a former contract, the person can claim partial 
unemployment benefits. 

Return to Work

Even though the rehabilitation treatment of hand-injured patients is mainly evidence-
based (45-52) and shows good results on the physical aspects of recovery, patients 
tend to take longer to RTW than medically necessary (34;53;54). Determinants of 
duration of sick leave have been studied extensively (see subparagraph Determinants). 
It has been described that the chance of RTW decreases, as time off work increases 
(55;56). After around six weeks of sick leave, it becomes harder to RTW. According 
to treatment protocols most hand injuries should be recovered sufficiently after 
10 weeks. At that time, the patient should be able to perform light activities and 
resume (light) work activities. Treatment in general first focuses on the biomedical 
recovery of the hand, and as soon as this physical recovery is sufficient, attention shifts 
toward functional use of the hand, and with that, to RTW. By this late shift towards 
participation and activity, the risk of no RTW is already increasing. Dutch legislation 
holds both the employer and the employee responsible for the process of RTW.
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Determinants

For years researchers have been searching for determinants of duration of sick leave 
after different types of injuries. Besides biomedical factors, such as injury severity and 
functional outcome, also work-related and psychosocial factors have been subject of 
study. A very extensive review on determinants of disability and RTW defined the 
following categories of factors; individual worker characteristics (listing 35 factors), 
injury descriptors (listing 6 factors), medical and vocational rehabilitation (listing 
12 factors), job task level physical and psychosocial job characteristics (listing 25 
factors), organizational level employer factors (listing 8 factors), employer- or insurer-
based disability prevention programs (listing 7 factors), and societal level legislative, 
social policy, and macroeconomic factors (listing 7 factors) (57). The most frequently 
investigated factor, according to this review, was age. According to most studies 
investigating age, older age prolonged time to RTW. Gender was also frequently 
investigated, but results varied. Results on lower education/ income were more 
consistent: the majority of studies found lower education to prolong RTW. It was not 
uncommon for studies to have contradictory results. For instance, larger company size 
was found in three studies to shorten RTW, in two studies to prolong RTW, and two 
studies did not find any effects at all.
 Similar studies have been performed in hand-injured patients. Frequently 
found determinants of RTW in patients with hand injuries are, a.o. injury severity 
(more severe injury prolongs RTW according to most studies) (39;54;58;59), being 
a blue collar worker (prolonging effect) (34;54;60), being self-employed (shortening 
effect) (54), disturbed aesthetics (prolonging effect) (61;62), and Post-Traumatic 
Stress Disorder (prolonging effect) (28;62-64). More factors have been suggested as 
determinants, but effects are, like in the study of Krause et al (57), often inconsistent 
or even contradictory. 
 Interaction effects between these factors have not frequently been studied, but 
could very well influence RTW. Only few studies performed multivariate analyses to 
investigate the multifactorial nature of RTW (57;65). For example, the influence of 
grip strength on RTW differs between occupational categories (i.e.: workers in repair/ 
maintenance, production of industrial goods/ services and administrative services), as 
some require a greater grip strength than others (65).
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Legislation

In April 2002 the gatekeeper improvement act came into force in the Netherlands, 
meant to decrease the inflow of people into disability pension. Law gatekeeper 
mandates both employers and employee to fully commit to the rapid RTW of the 
sick-listed employee, even if the cause of sick leave is not work-related, such as sports 
injuries. Employer and employee are given full responsibility for the successful RTW, 
and have to report their efforts by holding an integration file, in which a copy of the 
problem analysis and the action plan are included as well as all other information 
regarding the reintegration process. If the employer or employee does not put 
enough effort into the reintegration process, according to the implementing institute 
(uitvoeringsinstelling), several sanctions can be posed. For instance, if the employer 
did not meet the requirements, he can be summed to continue salary payments to the 
employee. If the employee did not cooperate properly, the implementing institute can 
decide not to judge the application for disability benefits while the employer may stop 
paying the salary (66). 
 Work adjustments or modifications may be needed for hand-injured patients 
to perform work tasks in an early stage of recovery or to continue working if the 
patient remains (partly) disabled. Special allowances are offered by the government to 
encourage employers to keep disabled employees or to hire them. Some of these are 
meant for modified equipment and tools, others exempt employers partly from paying 
employee’s insurances. 
 For some jobs it is assumed that optimal hand function is an absolute 
prerequisite which can not be compromised. However, even in the metal industry, 
which is in general seen as a physically demanding industry, it seems possible to 
make sufficient alterations for the patient to be able to perform tasks (67). Some 
recommendations were given by Nijboer et al for working with hand or upper 
extremity injured employees in this industry: 1) concentrate as much as possible 
on technical qualifications; 2) help the future employer to adapt the workplace in 
appropriate ways; 3) try to stimulate the construction and testing of special aids for 
the job; 4) pay attention to speed training in working with special aids; 5) prevent 
overload of the unimpaired hand or arm (67). These recommendations are aimed at 
the workplace. 
 The employer should offer the employee support by a company doctor. The 
company doctor can estimate when the patient is ready for RTW, as he knows the 
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physical consequences of the injury, and should be able to determine what tasks the 
patient has to do at work and how strenuous these tasks are. However, many hand 
injuries are complicated injuries, which require specialized care. Often the company 
doctor is not experienced with these kinds of injuries. Therefore, the company doctor 
can ask medical information from medical doctors, who are specialized in hand 
injuries, such as rehabilitation specialists or plastic surgeons. However, this exchange 
of information is impeded by privacy legislation issues. The patient has to give consent 
before information can be exchanged. This may complicate the subtle and fluent 
treatment and RTW process of patients. 

Consequences of Hand Injuries

It the early stage after a moderate to severe hand injury (up to about 10 weeks), the 
hand may not be physically stable enough yet, have enough strength or condition to be 
able to work full days, or pain may withhold the patient from trying to work. But the 
consequences of hand injuries can also be more long-lasting. For example, amputation 
of a finger or part of the hand requires the patient to re-learn many activities, and 
some activities may not be feasible at all anymore, thereby restricting the patient in his 
working possibilities and leisure time activities. Different aspects of injuries may have 
different consequences for various occupations. Strength, measured by grasp power 
and/or pinch strength, and gross movement coordination may for some occupations 
be of more importance than for example fine dexterity and sensitivity. However, range 
of motion of the finger has been found to represent the limitation of the worker’s 
injured hand in general and thereby subtly reflect RTW outcomes in hand-injured 
patients (32). 
 Besides these physical consequences, numerous studies have investigated 
psychosocial consequences of hand injuries. A frequently described problem is 
Post-Traumatic Stress Disorder (PTSD) (28;68-72), which was earlier mentioned 
to influence RTW. PTSD broadly contains three types of symptoms: hyperarousal, 
avoidance and flashbacks. Hyperarousal may cause patients to become sleep deprived, 
nervous and frustrated. Patients who suffer from avoidance often stay away from 
the location where the injury was sustained. If the injury was sustained at work, this 
may cause extra difficulties during the process of RTW. Flashbacks are moments that 
patients re-experience the accident, such as nightmares (63). 
 It has been suggested that the psychological impact of a visible injury or 
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disorder is significantly higher than the impact of non-visible disabilities (28;73;74), 
especially in women (70;75). Patients with visible hand injuries are constantly 
confronted with their disability, and need to find ways to cope with this. They can 
also experience problems with social acceptance due to their cosmetic changes (61). 
This visibility of hand injuries may also raise feelings of shame or guilt (72), thereby 
withdrawing patients from contacts with others. Patients may also become socially 
isolated as a result of continued questioning by family, friends and strangers. Initially, 
these questions of peers can be helpful and show concern, but when continued 
patients as a result might not want to participate in social events any more, or pursue 
relationships (72). However, keeping contact with employer and colleagues may be 
beneficial to the process of RTW, as it raises understanding on both sides. A risk for 
hand-injured patients who do not keep in touch with employer and colleagues on a 
regular basis, is that colleagues become hostile or have feelings of resentment as their 
workload increases or as they lose their lighter tasks because moderated work is needed 
for the rehabilitating hand-injured colleague (76). 
 Illness perceptions of patients do not necessarily relate to the trauma 
experience or the severity of the hand injury, but patients with severe injuries appear to 
be over-optimistic about their recovery (77). In the long run, quality of life of hand-
injured patients is only slightly affected as a consequence of the trauma. Only patients 
who frequently experience pain or pressure discomfort report higher levels of anxiety 
and depression, are less satisfied in life, and have lower levels of health (78). 

 Both the physical and psychosocial consequences of hand injuries may 
influence the patient extensively in his well-being and daily activities. However, also 
the employer, insurer and family or peers may experience negative consequences. For 
instance, the financial burden may be high for several parties. Occupational hand 
injuries are costly to treat, and cause considerable loss of time at work (79-84). The 
majority of hand-injured patients is unable to work for long periods of time, putting 
high financial stress on employers, insurers and the patient. A replacer has to be 
instructed at the workplace who is mostly not as productive as the experienced but 
injured worker used to be, putting a higher load on colleagues and burdening them 
with being responsible for instructing the replacer. If the injury was sustained at work 
legal issues may arise or machines might have to be replaced or adjusted to new safety-
rules, bringing high costs. The insurer is faced with high treatment costs. Often the 
patient is admitted to the hospital for several days, most injuries require surgery, and 
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rehabilitation treatment afterwards may be intensive and lasting. These consequences 
to other parties than the patient himself may have adverse effects on the patient’s RTW 
process. 
 
Treatment of Hand Injuries

Plastic or orthopaedic surgeons or traumatologists are in general responsible for initial 
repairs of the hand, attempting to reach an as stable as possible hand with good or 
acceptable cosmetic appearance. Profession of the patient should be taken into account 
when deciding about possible surgery strategies. As these choices may influence 
the duration of post-operative treatment, a deliberate decision has to be made. For 
instance, a self-employed farmer may need less precision in later hand function than 
an employed hairdresser, and needs to RTW faster than the hairdresser due to financial 
stress. Surgery is mostly followed by an extensive rehabilitation treatment program. As 
mentioned before, focus in the first 10 to 12 weeks is on healing of the hand injury, 
and at the consequences of the injury at impairment level, such as pain, oedema, 
reduced joint mobility, and muscular strength. Rehabilitation specialists, occupational 
therapists and physical therapists together are responsible for treatment. 
  When the injury is largely healed attention of physicians, therapists and 
patients gradually moves toward reintegration into society and with that to work 
status. Many hand injuries are incurred during manual labor; these patients need 
to return to a workplace in which the hands are important to operate successfully. 
Modified work or a reduction of working hours can be a solution on the short term, 
but this is not always feasible. For instance, when working on an assembly line, a 
certain pace needs to be kept in order to work there. Some companies have a detailed 
policy of how to support injured or disabled employees to RTW gradually, while the 
majority of companies however do not have specified programs. Company doctors 
may be called in to provide the patient with aftercare. 
 It is striking that in scientific literature physical, vocational and psychological 
problems are seldom discussed all together. Focus is mostly on one of the three 
topics. An attempt to combine these topics in clinical practice is made by offering 
multidisciplinary treatment to these patients. Occupational and physical therapists 
together with surgeons take care of the functional limitations, and if necessary 
a psychologist or social worker is consulted in case of psychosocial problems. A 
rehabilitation specialist coordinates the treatment process. On the side of the employer 
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support may be offered by a job consultant or company doctor. However, due to 
privacy legislation as mentioned before, often the link between (para-) medical 
professionals and work professionals is lacking. Hereby the medical team misses insight 
in the specific situation the patient needs to return to, while the work professionals 
miss medical information on the hand injury, and therefore can not estimate how 
much work the patient can perform without the risk of re-injury. This may complicate 
the undertaking of activities, as uncertainties may exist on both sides.

Gaps in Scientific Literature

Based on the information described in this chapter, a short summary can be given on 
what is currently lacking in scientific literature and current practice. First, multivariate 
studies should be performed to investigate possible determinants of RTW from various 
domains. Second, to be able to advice patients on work possibilities, studies should 
be performed on how workload of the upper extremities can be determined. Third, 
it appears that between physical recovery at the rehabilitation center and the actual 
RTW at the workplace, a gap exists, in which patients are designated on themselves. 
Especially during this period some extra psychosocial support might be needed, which 
is frequently lacking. Fourth, descriptions of interventions in scientific literature are 
often summarily and poorly fitted to clinical practice. Studies should explain how 
translating steps from the theoretical approach towards the treatment protocol are 
made, thereby clarifying principles and practices of the intervention. 
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Content of this Thesis

Aim of this thesis was to investigate what kind of treatment should be added to regular 
treatment to guide hand-injured patients in their process of return to work (RTW), 
and to develop such an intervention and evaluate it. More specifically, the aim of this 
thesis was to answer the following research questions:

1. How much time do hand-injured patients in a Dutch rehabilitation setting 
take to RTW after their injury?

2. What factors from a biomedical, psychosocial and work-related perspective 
determine RTW in hand-injured patients?

3. Is the Dictionary of Occupational Titles (DOT) giving a valid categorization 
of job functions with regard to work demands for upper extremities?

4. How can an intervention be developed that is highly adjusted to the local 
practice and the target population in which it eventually will be used?

5. What are early results of the proposed intervention and is the intervention 
feasible in clinical practice?

 In chapter 2 and 3, a survey study is described, in which we investigated RTW 
in hand-injured patients and factors influencing their RTW. Biomedical, psychosocial 
and work-related factors were incorporated in the study. In chapter 2 determinants of 
symptoms of PTSD in hand-injured patients are studied. 
 Chapter 4 focuses on the applicability of the Dictionary of Occupational 
Titles (DOT) in patients with hand injuries. The DOT is a classification of 
occupations, in which also the physical demands of occupations are categorized. 
However, this categorization is based on more general physical demands, and does not 
seem to take into account factors like dexterity or grip force. The first developmental 
steps of the novel intervention are described in chapter 5. Step by step is described 
how information from several sources and stakeholders is combined into a process of 
co-creation and translated into an intervention that is well fitted to the local setting. 
Early results of the pilot study in which the novel intervention is applied are 
summarized in chapter 6. Besides early results, feasibility of the intervention is also 
discussed in this chapter.  
 In chapter 7 we reflect on our results and discuss strengths and limitations of 
the presented studies, and implications of our findings on clinical practice.
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