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Abstract Introduction Return to work (RTW) in patients
with hand disorders and hand injuries is determined by
several determinants not directly related to the physical
situation. Besides biomedical determinants, work-related
and psychosocial determinants may influence RTW as
well. This study is conducted to investigate the influence of
these potential determinants on RTW in patients with hand
disorders and hand injuries. Methods Included 91 patients
who were operatively treated for a hand disorder or a hand
injury, and who were employed prior to surgery. Patients
answered several questionnaires on the aforementioned
categories. Potential determinants significantly related to
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RTW in a univariate analysis were entered in a logistic
regression for the total group and the acutely injured
patients separately. Results Pain, accident location, job
independence and symptoms of post-traumatic stress dis-
order (PTSD) were univariately associated with RTW. Pain
was a determinant for late RTW in the total group and
accident location and symptoms of PTSD in the acutely
injured group. Conclusion Pain, accident location and
symptoms of PTSD were most important in resuming work
in hand injured patients or in patients with a hand disorder.
These findings may indicate that attention should be paid to
the treatment of pain, and to the development of symptoms
of PTSD during rehabilitation. It may be necessary to make
extra efforts aimed at RTW in patients who sustained their
injury on the job.

Keywords Employment - Hand injuries - Hand
disorders - Posttraumatic stress disorder - Pain -
Accident location

Introduction

Hand disorders and hand injuries negatively influence
functional use of the hand, and may cause long periods of
sick leave [1-6]. In general as duration of sick leave
increases, the chance of return to work (RTW) decreases
[7, 8]. Barriers in returning to work often arise from per-
sonal, work or family-related problems, rather than from
the original health condition itself [7]. Besides the physical
or biomedical consequences of hand disorders and injuries
contributing to duration of sick leave, other potential
determinants such as work-related and psychosocial
determinants contribute to duration of sick leave [1-3, 5, 6,
9-11].

@ Springer



246

J Occup Rehabil (2009) 19:245-255

In general, severe injuries seem to delay RTW more
than minor injuries [6, 12—14], although in patients with
symptoms of PTSD this relationship could not be con-
firmed [5]. Furthermore, the negative influence of injury
severity decreases when patients are motivated and psy-
chologically stable [15]. Pain negatively influences RTW
in hand injured patients [4, 6, 11], although disagreement
on this subject exists [2, 15].

Blue collar workers with hand injuries take longer to
RTW than white collar workers do [2, 6, 9]. Whether the
patient is self-employed or an employee influences RTW
as well [6]. It is hypothesized that, as self-employed
patients do not receive disability benefits from the state,
they might be more financially dependent on their work,
and therefore more motivated to resume their work [16].
The influence of company size, contact with work
and other work-related characteristics is not clear [6, 8,
16-18].

Several psychosocial determinants are related to RTW.
Disturbed aesthetics or appearance of the hand can delay
RTW [15, 19]. Negative reactions to the sight of the hand
are suggested to be associated with both trauma-related
distress and mood disorders in the early stage of an acute
traumatic hand injury, which in turn may delay RTW [20].
Causal attributions contribute to the development of work-
site avoidance, since workers who blame co-workers or
equipment for their injuries are more likely to resist
returning to former work activities than workers who judge
themselves responsible for their accident [5, 19], thereby
influencing RTW.

Post-traumatic stress disorder (PTSD) [21] in hand-
injured populations, characterized by nightmares, avoid-
ance of the work-setting and (the type of) flashbacks,
influences RTW negatively [19, 22-24].

Self-efficacy may be related to RTW also, but studies
show inconsistent results. A difference may exist between
task-specific and general self-efficacy [16, 25, 26]. High
task-specific self-efficacy beliefs were related to successful
work-role functioning at 6 months after carpal tunnel
release [16]. Another important factor in adaptation to
acute stress is a persons coping strategy. It has been sug-
gested that active coping in the acute phase after an acci-
dent may be related to the development of PTSD, but it is
protective in the later course of the rehabilitation [27].
However, no clear answer has been given on the influence
of coping style on RTW.

Research suggests that an external health locus of con-
trol is related to adverse health behaviour, such as smoking
and excessive drinking, in a rural community population
[28]. An internal locus of control is related to a better
psychological health, a more active involvement in social
activities and a higher level of expressed satisfaction in a
hand-injured population [29].
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Finally, social support may contribute in a positive way
to RTW at a later stage of recovery [16]. Practical social
support was positively related to RTW in patients with
fractures to the lower extremities [30].

As seen above, many potential determinants seem to
have inconsistent and even contradictory relationships to
RTW. The RTW process seems to be multifactorial deter-
mined and therefore multivariable models are needed to
study this process [18]. Most studies however only analyse
their data univariately, or include determinants from one or
two categories [1-5, 8, 31]. Rarely potential determinants
from all categories are studied simultaneously in patients
with hand disorders or hand injuries [6]. Therefore, we aim
at evaluating the influence of biomedical, psychosocial and
work-related potential determinants on return to work in
patients with a hand disorder or a hand injury.

Methods

Patients between 18 and 65 years of age with an opera-
tively treated hand disorder or hand injury were included
between April 2006 and March 2007. Patients were treated
by a hand therapist at the Centre for Rehabilitation (CfR) of
the University Medical Center Groningen or at the Centre
for Rehabilitation ‘Revalidatie Friesland’ (RF), Leeuwar-
den, The Netherlands. Patients had to be employed, and
capable of reading and understanding Dutch to be able to
participate in the study. Patients with burn injuries, rheu-
matoid arthritis or other severe co-morbidities with
expected extensive influence on RTW were excluded from
the study. The study proposal was evaluated by the Medical
Ethics Committee of the University Medical Center
Groningen (UMCG). A formal ethics review was not
required, because regular health care was evaluated and the
research only posed a minor burden to the participants.

Procedure

After signing the informed consent form, patients were
interviewed and were asked to fill out several question-
naires (see section “Measurements”). Patients reported
their date of RTW via a return-form or were phoned in case
no return-form was received (after 6 months). Patients who
had not returned to work after 6 months were contacted
again 2 years post-injury for information about their RTW.

Measurements

The primary outcome measure was return to work (RTW),
defined as the period between date off work and date of
resuming work. In patients with hand disorders, the date of
surgery was chosen as a starting point for the period off
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work, while in patients with traumatic injuries, the date of
injury was chosen as a starting point. Patients were cate-
gorized into early RTW when they resumed their job ear-
lier than or equal to 10 weeks (E-RTW), or as late RTW
when they took longer than 10 weeks to RTW (L-RTW).

Patients were asked at what time they returned to work
(former or other job) at the same level as in the pre-surgery
situation or at a stable level of working for at least 12 h a
week. Patients were asked whether their job tasks changed
after the injury, and whether they worked with the same
colleagues as before.

Potential determinants contributing to RTW were iden-
tified in literature and subsequently, measurement instru-
ments assessing these potential determinants were chosen
(Table 1). A summary of the measurement instruments and
psychometric properties is given in Appendix.

Table 1 Potential determinants and measurement instruments

Biomedical determinants
HISS
Medical chart/interview

Injury severity®

Hand injured (dominance)
Pain MHOQ
Accident location® Medical chart/interview
Cause of the injury (acute or non-acute) Medical chart/interview

Psychosocial determinants

Aesthetics of the hand MHOQ
Satisfaction with the hand MHOQ
Causal attributions® Interview
PTSD? SRS-PTSD
Self-efficacy GSES
Health locus of control MHLCS
Coping style UCL
Problem-solving style SPSI-R
Social support SSL
Work-related determinants
Sector Interview
Employment Interview
Job independence QEAW
Participation QEAW
Uncertainty about future QEAW
Pleasure QEAW
Involvement QEAW
Size of the company QRWD
Contact with employer QRWD

HISS hand injury severity scoring system, MHOQ Michigan hand
outcome questionnaire, QEAW questionnaire on the experience and
assessment of work, QRWD questionnaire reintegration after work
disability, SRS-PTSD self-rating scale for post-traumatic stress dis-
order, GSES general self-efficacy scale, MHLCS multidimensional
health locus of control scale, UCL Utrecht coping list, SPSI-R social
problem solving inventory-revised, SSL social support list

? Submitted only to patients with acute hand injuries

The Questionnaire Reintegration after Work Disability
(QRWD) [32] was used to add questions concerning soci-
odemographic determinants such as age, gender, marital
status, educational level. As only small groups were
formed using the 4 Hand Injury Severity Score (HISS)-
categories, HISS categories were dichotomized into minor/
moderate injuries and severe/major injuries; thereby cre-
ating groups of sufficient size for further analyses.

The Self-Rating Scale for PTSD measures symptoms of
PTSD. To diagnose PTSD, patients should show at least
one symptom of re-experiencing, three symptoms of
avoidance, and two symptoms of hyperarousal. During a
semi-structured interview questions were asked about the
accident location, causal attributions, and job-specific
information, such as job type (sector) and employment
(self-employed or employee). The interview was recorded
with an audiotape-recorder.

Statistical Analyses

Data were visually inspected with the help of diagrams and
plots; subsequently, potential determinants with an interval
data-level were tested for normality using Kolmogorov—
Smirnov tests. To investigate associations between RTW
and the various potential determinants, Mann—Whitney U
tests, Kruskal-Wallis tests and Spearman correlations were
performed for dichotomous determinants, categorical
determinants, and for interval determinants respectively.

Differences between the two groups (E-RTW and L-
RTW) were analysed using the Mann—Whitney U test
because of skewed distribution of interval determinants,
and using Chi square-tests for categorical determinants.

Determinants univariately related to RTW were entered
in the logistic regression analysis (Forward stepwise,
likelihood ratio method). This analysis was performed for
the total group of patients (excluding accident location and
symptoms of PTSD), and for patients with an acute hand
injury separately (including accident location and symp-
toms of PTSD). Associations and results concerning
symptoms of PTSD, HISS, accident location and causal
attributions were analysed for patients with acute hand
injuries only.

Results

Analyses were performed on 91 (86%) of the eligible 106
patients. Seven patients refused to participate because of
time constraints, and one patient did not want to cooperate
because of poor experiences with the local hospital. Seven
had to be excluded because of substantial missing data, and
one patient refused further cooperation, without reason
given.
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Return to Work

Forty-four patients returned early to work (48%, E-
RTW), and 47 patients did not return early to work
(52%, L-RTW) (Fig. 1). Of these 47 patients, eight
patients took longer than one year to RTW (8/91; 9%).
Four of them did not resume their jobs within 2 years
post-injury (4/91; 4%). The median time to RTW was
10.5 weeks (Interquartile Range: 23 to 134). A total of
75 patients reported no changes on the job, five reported
a change, and 11 did not answer the question or did not
return the return-form. Of the five patients who reported
a change, three noted explicitly that this change was not
because of the hand injury. No significant differences in
duration of sick leave between patients at the CfR and
RF were found.

Descriptives and Associations

Sixty-nine persentage of the participants were male
(n = 63). The mean age of the population was 43 years
(SD 11.5). Most of the participants (76%) were married or
lived together with a partner, while 24% lived alone. One-
third of the patients had lower educational level (34%),
43% of the patients had intermediate educational level, and
23% of the patients had a high level of education. Forty-
nine patients were treated at the RF and 42 were treated at
the CfR.

Biomedical Determinants

Level of pain was significantly higher in the L-RTW group
compared to the E-RTW group (Table 2). Accident loca-
tion was dichotomised into “injury sustained on the job”
and “injury sustained elsewhere”, because of insufficient
counts to perform Chi-squared tests. More patients in the
L-RTW group sustained their injury on the job (77%), than
those in the E-RTW group (38%) (P < .01). More patients
in the L-RTW had sustained severe or major trauma
compared to those of the E-RTW group, however, this
difference was not significant (ns). Diagnoses are described
in Table 2.

Work-Related Determinants

Job independence was significantly higher (lower scores) in
the E-RTW group compared to the L-RTW (Table 3).
More blue collar workers were present in the L-RTW
group compared to the L-RTW (ns).

Psychosocial Determinants

Symptoms of PTSD scores were significantly higher in the
L-RTW group compared to the E-RTW group (Table 4).
However, scores on the Self-rating scale for post-traumatic
stress disorder were low in almost all cases; only one of the
patients was diagnosed with PTSD. Twenty-one patients

Fig. 1 Return to work (in
weeks). The vertical dotted line
shows the cut-off point for
dichotomisation between early
and late return to work (at

10 weeks)
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Table 2 Descriptives of Total group E-RTW L-RTW
biomedical determinants " (RTW < 10 weeks) (RTW > 10 weeks)
n (%) n (%)
Injury severity® (HISS)
Minor/moderate 37 20 (54) 17 (46)
Severe/major 28 9 (32) 19 (68)
Cause of disorder
Acute injury 68 30 (44) 38 (56)
Other disorder 22 13 (59) 9 (41)
Affected hand
Dominant hand 37 18 (49) 19 (51)
Non-dominant hand 41 19 (46) 22 (54)
Accident location®
Injury sustained on the job 30 7 (23) 23 (77)*
E-RTW early return to work, L- Injury sustained elsewhere 37 23 (62) 14 (38)
RTW late return to work, IOR ) .
interquartile range, HISS hand Diagnosis
injury severity score, MHOQ Amputations 5 2 (40) 3 (60)
Michigan hand outcomes Fractures 18 10 (56) 8 (44)
questionnatre . Tendon injury 13 3(23) 10 (77)
Analysed for patients with Complex injury 24 12 (50) 12 (50)
acute injuries
% Chi-square test: Morbus Dupuytren 5 5 (100) 0 (0)
P < 0.05; ** Mann-Whitney U (Non) specific pain complaints 12 6 (50) 6 (50)
test: P < 0.05. Differences in Other 14 6 (43) 8 (57)
numbers of patients exist due Pain (median; IQR) (MHOQ) 35 (15-50) 30 (10-45) 45 (20-61)**

to missing values

(33%) scored no symptoms of PTSD; 12 patients (19%)
scored one symptom; the other patients scored two or more
symptoms. More patients in the L-RTW group attributed
there accident to machinery compared to the E-RTW group

(ns).

Regression Analysis

Pain was associated with L-RTW in the total group of
patients and symptoms of PTSD and accident location were
associated with L-RTW in the acutely injured group
(Table 5).

Discussion

Pain was found to be the major independent predictor for
RTW in the total population, while accident location and
symptoms of PTSD were found to be the independent
predictors for RTW in patients with acute hand injuries.
Pain (biomedical), accident location (biomedical), job
independence (work-related), and symptoms of PTSD
(psychosocial) influenced RTW in univariate analyses.

Half of the patients resumed their job within 10 weeks,
while four patients took more than 2 years to RTW. These
four patients have the right to claim disability benefits
according to the Work Disability Act in The Netherlands.
Possibly, these patients experience benefits from not
resuming their work.

The 10 week cut-off point was chosen because in
medical treatment protocols generally the affected hand
may be fully used after this period. This 10 week period
consists of 6 weeks to heal the injured tissues, and 4 weeks
to re-strengthen the hand, and rebuild condition.

The negative impact of pain on RTW has been estab-
lished in several studies on hand injured patients [4, 6, 9,
11, 33]. Pain was earlier found to be a stress factor in the
early stage of acute traumatic hand injuries [33] and after
one year the amount of pain was negatively related to RTW
[9]. When patients experience more pain, they may tend to
become more cautious in using their hands, and therefore
wait longer to RTW. Nevertheless, in the current study pain
had impact on RTW in all patients with hand injuries and
hand disorders. This finding imposes the need to pay long-
lasting attention to pain in all patients with hand disorders
and acute injuries, thereby taking into account the type of
pain (non-specific or specific) and adjusting treatment
accordingly.
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Table 3 Descriptives of work-
related determinants

IQR interquartile range, E-RTW
early return to work, L-RTW late
return to work, QEAW
questionnaire on the experience
and assessment of work, QRWD
questionnaire reintegration after
work disability

* Mann—Whitney U test:

P < 0.05. Differences in
numbers of patients exist due to
missing values

Total E-RTW L-RTW
group (RTW < 10 weeks) (RTW > 10 weeks)
n n (%) n (%)
Sector
Blue collar worker 60 23 (38) 37 (62)
White collar worker 23 14 (61) 9 (39)
Employment
Self-employed 15 9 (60) 6 (40)
Employee 73 33 (45) 40 (55)
Contact with work (QRWD)
Yes 63 26 (41) 37 (59)
No 17 11 (65) 6 (35)
No sick leave 2 0
No employer 5 4 1
Size of the company (QRWD)
<100 51 22 (43) 29 (57)
100-500 19 12 (63) 7 (37)
>500 14 6 (43) 8 (57)
Unknown by 1 1 (100)
employee

Work-characteristics (QEAW)

Median (IQR) Median (IQR) Median (IQR)

Job independence
Participation

Uncertainty about the future
Pleasure in work

Involvement in the organisation

39.4 (16.7-54.5)
41.7 (29.2-56.2)
16.7 (0.0-47.9)
11.1 (3.7-26.9)
12.5 (12.5-37.5)

33.3 (18.2-48.5)
43.8 (30.2-57.3)
16.7 (0-41.7)
13.0 (3.7-30.6)
12.5 (12.5-37.5)

51.5 (24.2-58.3)*
37.5 (27.1-54.2)
16.7 (0-50.0)
11.1 (3.7-22.2)
25.0 (12.5-37.5)

Accident location, when dichotomized, appeared to be a
determinant of RTW: patients who sustained their injury on
the job were almost eight times more likely to take longer
than 10 weeks to RTW. From one study it is known that
workers who blame co-workers or equipment for their
injuries are more likely to resist returning to former work
activities [5]. Although many studies on RTW include
patients with job-related injuries [5, 6, 10, 18, 24, 29,
34-38], the association between RTW and accident loca-
tion has not been studied extensively. Our results suggest
that extra efforts should be aimed at RTW in patients who
sustained their injury on the job.

Job independence was univariately associated with
RTW, but did not contribute to the regression equation. In
literature the relation between sick leave and job inde-
pendence/decision latitude has been suggested repeatedly
[10, 18, 39]; more job independence would fasten RTW.
However, substantial evidence for this suggestion is, to the
best of our knowledge, lacking. In the current study, the
direction of the relation was as expected: more indepen-
dence in the job is related to E-RTW.

In the current study symptoms of PTSD were a deter-
minant of L-RTW in patients with acute hand injuries.
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Although patients showed only few symptoms of PTSD,
these symptoms delayed RTW significantly. PTSD is
characterized by avoidance, hyperarousal and re-experi-
encing of the traumatic event [21]. It is frequently diag-
nosed in patients with acute hand injuries [19, 22-24]. In
the current study a great amount of injuries were sustained
during work (45%). Therefore, it was expected that
symptoms of avoidance would impact RTW [15, 24].
Flashbacks, a specific form of re-experiencing the trauma,
are known to delay RTW significantly. Additionally, when
patients return to the place of the original injury the
amount and severity of flashback can increase dramatically
[6, 24]. In the current study the three components of PTSD
were not analysed separately, as the total score was used as
an indicator of PTSD to limit the number of potential
determinants. However, future research analysing effects
of components of PTSD on RTW could provide more
insight.

The current study underscores the importance of paying
attention to symptoms of PTSD at an early stage in reha-
bilitation treatment. Currently, only when clear indications
for PTSD exist, a psychologist gets involved in the treat-
ment. However, since even a limited number of symptoms
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Table 4 Descriptives of psychosocial determinants

Total group
n or median (IQR)

E-RTW
(RTW < 10 weeks)
n (%)

L-RTW
(RTW > 10 weeks)
n (%)

Causal attributions®
Internal
Other person
Machinery
Other

Aesthetics of the hand (MHOQ)
Satisfaction with the hand (MHOQ)

Symptoms of PTSD*
Self-efficacy (GSES)

Health locus of Control (MHLCS)

Internal
Chance
Doctors
Coping (UCL)
Active coping
Palliative reaction
Avoidance style
Social support seeking
Passive reaction
Expression of emotions
Reassuring thoughts
Problem-Solving (SPSI-R)

Negative problem orientation

Positive problem orientation
Rational problem solving
Impulsive careless style

10

2

25

19

60.0 (45.0-70.0)
62.5 (41.7-77.1)
1 (04)

48.0 (42.0-58.0)

19.0 (16.0-21.5)
23.0 (19.0-27.0)
26.0 (23.0-30.0)

16 (14-18)
16 (15-18)
16 (13-17)
13 (11-15)
10 (9-12)
6 (5-7)

12 (11-14)

8.0 (4.0-15.0)
12.0 (9.0-15.0)
41.0 (33.0-52.5)
12.0 (9.0-15.3)

Avoidance style 7.0 (4.0-10.5)
Social Support (SSL)

Everyday support 11.0 (9.0-12.0)

Support in problem situations 10.0 (8.0-12.0)

Esteem support 11.0 (9.0-12.0)

5 (50) 5 (50)
1 (50) 1 (50)
8 (32) 17 (68)
8 (42 11 (58)

60 (45-70) 55 (45-70)
66 (46-79) 52 (41-75)
0 (0-2) 3 (1-5)*
48.5 (42.3-54.8) 48 (42-61)
19 (16-21) 19 (16-22)
24 (21-28) 22 (19-26)
27 (23-29) 26 (22-30)
16 (13-18) 16 (14—18)
16 (15-18) 16 (15-19)
16 (12-16) 15 (13-18)
12 (11-15) 13 (10-15)
10 (8-12) 10 (9-12)
6 (5-7) 6 (5-7)
12 (11-14) 13 (11-14)
9 (4-15) 7 (4-15)
12 (9-14) 12 (9-16)
41 (32-53) 43 (36-51)
12 (9-16) 11 (9-15)
7.5 (3.8-11.0) 7 (4-10)
11 (9-12) 11 (9-12)
10 (8-12) 10 (8-12)

10.5 (8.8-12.0) 11 (9-12)

IQR interquartile range, E-RTW early return to work, L-RTW late return to work, MHOQ Michigan hand outcomes questionnaire, PTSD post
traumatic stress disorder, GSES general self-efficacy scale, MHLCS multidimensional health locus of control scale, UCL Utrecht coping scale,
SPSI-R social problem solving inventory, SSL social support list interactions

* Analysed for patients with acute injuries

* Mann—Whitney U test: P < 0.001. Differences in numbers of patients exist due to missing values

of PTSD influence RTW, psychological help should be
offered in the treatment of acute hand-injured patients at all
times.

Striking in the current study was that only a few deter-
minants were related to RTW, although the potential
determinants, biomedical, work-related and psychosocial,
assessed in this study were carefully selected on the basis
of an extensive literature study concerning hand-injured

populations and general populations. When inspecting our
results, some trends were noticed. Firstly, most patients with
major or severe injuries (68%) were categorized as L-RTW,
while patients with minor or moderate injuries were more
evenly distributed over the E-RTW and L-RTW categories.
Only major or severe hand injuries seem to delay RTW.
Being a blue collar worker also seemed to delay RTW. As
blue collar jobs are often more physically demanding, hand
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Table 5 Logistic regression analysis to predict L-RTW

Independents Beta S.E. Exp(B)

Total group (N = 84)
Constant —0.715 0.392 0.489
Pain (per point) 0.022 0.01 1.022
Acute injuries (N = 62)
Constant
S-PTSD (per point)
Accident location (0 = elsewhere;
1 = job)

—1.528 0.0511 0.217
0.337 0.123  1.401
2.068 0.639 7.906

L-RTW late return to work, S.E. standard error, Exp (B) odds, S-PTSD
symptoms of posttraumatic stress disorder

injuries could be more debilitating in this sector than in
white collar jobs.

In previous studies RTW in hand-injured patients ranged
from 6.1 days [6] to 31.3 weeks [2]. One study reported a
mean time off work in patients with digital nerve lesions of
9.5 weeks and in patients with non-digital nerve lesions of
21.4 weeks [4]. The great variability in RTW in literature
can partly be explained by differences in study populations,
and differences in defining RTW. Most studies are con-
ducted on homogeneous populations, such as occupational
injuries or nerve injuries [2-6, 23, 24, 29]. Additionally
in most studies on RTW in hand injured patients only
determinants from one or two categories were assessed
[1-3, 5, 11, 15, 19, 20, 22-24, 29, 33].

Strengths and Weaknesses

The strength of the current study is that we combine bio-
medical, work-related and psychosocial potential determi-
nants. In reality, not only biomedical, work-related or
psychosocial determinants influence RTW, but the com-
bination of determinants from all categories may be cru-
cial. Potential determinants in the current study were
selected on the basis of literature review into hand-injured
populations and general populations, leading to a selection
of biomedical, work-related and psychosocial potential
determinants. However, the relatively small sample size
precludes drawing hard conclusions, which is a limitation
of our study. A larger sample size would also create the
possibility to study differential time effects in different
subpopulations.
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The main reason to refuse participation was time con-
straints. It may be that these patients resumed their jobs in
an early stage, and therefore could not find time to par-
ticipate in the study, resulting in an underestimation of the
E-RTW group.

Additionally, a substantial amount of missing data was
present in the results, which may have been caused by the
large number of questionnaires. Patients may have become
tired or bored filling out the questionnaires. Another issue
that could have influenced the outcome of our study is that
we used scales of some questionnaires instead of complete
questionnaires. However, we only selected scales if the
items within these scales were not mixed with items from
other scales.

Time of RTW was measured with self-reported data
inducing some information bias. It would have been better
if these data were received directly from company records
or insurance companies [40]. As probably both under- and
overestimation occurs, it is conceivable that no systematic
error is present in our RTW data.

Future Research

Pain, if uncontrolled and prolonged, may be an important
stressor that could result in the development of PTSD [41].
Therefore, it is interesting to study the influence of pain on
PTSD in acutely hand-injured patients. To investigate the
influence of various potential determinants on RTW, it is a
necessity to combine determinants from different catego-
ries, as some determinants may interact with each other.
Further research should include a greater number of
patients; thereby reaching sufficient sample size to inves-
tigate possible interactions. As displayed in Appendix,
psychometric properties of many questionnaires have not
been investigated fully, thus more research is needed in this
area. Finally, different definitions of RTW are currently
used in research; consensus should be reached about how
to define RTW.

Open Access This article is distributed under the terms of the
Creative Commons Attribution Noncommercial License which per-
mits any noncommercial use, distribution, and reproduction in any
medium, provided the original author(s) and source are credited.

Appendix

See Table 6.
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0-100 0.87

0-50
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Rational problem solving

0.74
0.75

10

Impulsivity carelessness style

Avoidance style

[57, 58]

Cronbach’s

o
0.72
0.7

12

SSL12-1 [57]

4-16
4-16

4-16

Everyday support

0.72
0.72

4

Support in problem situation

Esteem support

HISS hand injury severity scoring system, MHOQ Michigan hand outcome questionnaire, VBBA questionnaire on the experience and assessment of work, QRWD questionnaire reintegration

after work disability, SRS-PTSD self-rating scale for posttraumatic stress disorder, GSES general self-efficacy scale, MHLCS multidimensional health locus of control scale, UCL Utrechtse

coping list; SPSI-R social problem solving inventory-revised, SSL social support list, SI structured interview, AMA American Medical Association’s “Guides to the evaluation of permanent

impairment, 4th edition”), SF-36 short form-36, LIVAS Lichamelijke Vaardigheden Schaal Physical Possibilities Scale, H(t) uni-dimensionality

# Submitted only to patients with acute hand injuries

* P <0.001
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