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Abstract 

 

Primary objective: To provide insight into the prognostic and non-prognostic factors of 

return to work (RTW) in people with traumatic and non-traumatic acquired brain injury 

(ABI) who were working before injury.  

 

Methods: A systematic literature search (1992-2008) was performed, including terms for 

ABI, RTW, and prognostic factors. The methodological quality of the studies was 

determined. Evidence was classified as strong (positive, negative, or no), weak, or 

inconsistent.  

 

Main outcomes and results: Following classification of the studies, 22 studies were 

included. Strong evidence was found that ‘gender’ and ‘anatomic location’ were not 

associated with RTW after non-traumatic ABI, and that both ‘injury severity’ (classified by 

the Glasgow Coma Scale) and ‘suffering from depression’ or ‘anxiety’ were not 

associated with RTW after traumatic ABI. In addition strong evidence was found for the 

negative prognostic value on RTW of the ‘inpatient length of stay’, after traumatic ABI. 

Weak evidence was found for the three trainable/treatable factors ‘ability to perform 

activities of daily living’, ‘residual physical deficits/higher disability level’, and ‘number of 

associated injuries’. 

 

Conclusion: Strong evidence was found that six variables either had no association or a 

negative association with RTW. It is recommended to focus in rehabilitation on the factors 

for which weak evidence was found but that are trainable/treatable with the goal of 

improving the process of vocational rehabilitation. 
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Introduction 

 

Acquired brain injury (ABI) resulting from either traumatic or non-traumatic events is a 

severely disabling disease in which neurological, psychiatric, and cognitive functions can 

be affected.
1
 As a result, several domains of human living can be influenced, usually 

negatively. The various aspects of life that can be influenced by a disease are outlined in 

the International Classification of Functioning, Disability and Health (ICF).
2
 Using this 

classification, the consequences of ABI may be presented in functions and structures as 

well as in activities and participation (Figure 1). In addition, external and personal factors 

can affect or be affected by brain injury. Employment is one of the most important areas 

of participation for people of working age: it is known that people who are employed 

report a better sense of wellbeing, a better quality of life, less health service usage, and a 

better health status than non-employed people. This applies equally to those with ABI.
3-6

 

Therefore, return to work (RTW) after ABI must be an important goal. However, in 

another systematic review, it was found that only 30-65% of subjects with ABI return to 

work, with a mean of about 40% returning within two years post-injury.
7
 

The low number of people that are able return to work after ABI is surprising given 

changes in economic and social policy. In the Netherlands for example more people with 

ABI need to return to work than in previous years for economic reasons and new 

disability legislation
1
. To improve RTW of people with ABI it is important to know what 

factors influence RTW both positively and negatively. This knowledge can be used during 

the process of vocational rehabilitation. Because of the complex effects of ABI on several 

human capacities, ABI rehabilitation is a specialist field. Integration of parts of vocational 

rehabilitation into the early rehabilitation process has become more and more standard 

                                                
1
 http://internationalezaken.szw.nl. Website of the Ministry of Social Affairs and Employment, The 

Netherlands 

Figure 1: The ICF-model 
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practice when returning people with ABI to work. To improve this process, it is important 

to know which factors are positively, negatively, or not associated with RTW. Although 

these factors have been investigated by a number of reviews
8,9

, no systematic overview 

exists that includes a clear definition of RTW, thereby making it difficult to compare 

results from different studies and to draw valid conclusions. In addition, to the authors’ 

knowledge, no study has compared individual or combinations of prognostic factors for 

RTW after brain injury acquired by either a traumatic or non-traumatic cause. Therefore, 

the purpose of the current study is to provide insight into the prognostic factors of RTW in 

people with brain injury acquired by either traumatic or non-traumatic causes. To do so, a 

systematic literature search was performed of studies examining predictors of RTW in 

people with ABI. To enable valid comparisons of results, only those studies of people with 

ABI working in paid or volunteer jobs before ABI were included. This definition was 

chosen because it is expected that RTW will differ for people employed versus those not 

employed before the ABI.
10,11

 

 

 

Methods 

 

Literature search strategy  

A systematic literature search was performed using the Pubmed, EMBASE, CINAHL, and 

PsycINFO databases. The search strategy consisted of several terms, including those 

related to brain injury, return to work, and prognostic factors (Appendix). For terms 

concerning prognostic factors, a modified version of the methodological research filter 

‘Prognosis and Natural History’ from Yale University was used. Keywords were adapted 

to the possibilities of the different databases. If possible, existing MESH terms were used. 

Limitations were set on language (English, Dutch, and German) and publication date 

(1992 to July 2008). For PsycINFO, document type was also limited (to journal-article and 

publication-information).  

 

Study inclusion criteria 

After performing the search, studies were selected by screening titles and abstracts for 

relevance based on the following inclusion criteria: a) the study concerned people with 

non-progressive ABI, b) ‘work’, ‘return to work’, or ‘participation’ was mentioned in the title 

of the study, and c) the study included adults. All studies that were selected for full review 

after this screening were selected based on three criteria: a) the study investigated 

possible prognostic factors of return to work, b) subjects were working in a paid or 

volunteer job before ABI occurred, and c) the age of the subjects was between 18 and 65 

years old. Selection and review were performed by one author (JvV). In cases of 

uncertainty, two other authors (MF and JS) were consulted to reach consensus or, if 

necessary, the author of the original publication was contacted. 
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Methodological quality assessment 

Methodological quality of the included studies was assessed and scored. Because no 

existing list encompasses the particular factors of interest, the ‘checklist for statistical 

review of general papers’ by Gardner & Altman
12

 was adapted based on experience 

(Table 1). The list consisted of ten criteria, and for each criterion that was fulfilled 1 point 

was given resulting in a score between 0 and 10 points.  

 

 

Table 1: Methodological quality list (adapted from Gardner & Altman
12

) 

Criteria of methodological quality* 

Study population 

1. Demographic information (such as age and gender) was given  

2. Clinical information (such as cause and severity of brain injury) was given 

3. Brain injury was classified according to a known classification 

4. Follow-up duration was described 

 

Design 

5. Design of the study was longitudinal 

 

Outcome 

6. Quality of the instruments used to measure RTW was known 

7. Quality of the instruments used to measure prognostic factor(s) was known 

8. The inclusion of possible prognostic factor(s) was based on a conceptual framework or model 

9. Follow-up times were standardized across all subjects 

 

Results 

10. Outcomes on all predictive variables were presented 

*Study scored 1 point for each criterion that was fulfilled, giving a score between 0 and 10 points 

 

 

Data extraction 

After full review and assessment of the methodological quality of each study, the 

following data were extracted as they appeared in their original publication: reference and 

the country in which the study was performed or concerned, design of the study, 

demographic data (total number of subjects, age (mean and range) and gender), clinical 

data (injury and severity of injury), follow-up time, number of subjects lost to follow-up, 

variables and instruments used, and the results for both prognostic and non-prognostic 

factors for the outcome measure RTW. RTW was defined here as return to the 

workplace, without taking into account the number of hours worked or any change in job 

place or demands. Factors were defined as prognostic if the odds ratio had a confidence 

interval that did not include 1.00 or if the level of significance was p<0.05.
12

 The results of 

3 
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the multivariate analyses were used to determine prognostic factors except for cases in 

which only a univariate analysis was performed. In case of missing data authors were not 

contacted but it was described that data was missing. The methodological quality score 

was also described. 

 

Determining levels of evidence 

To determine the levels of evidence, possible prognostic factors of RTW were clustered 

based on the ICF, as mentioned in the introduction. The disease/disorder, functions and 

structures, activities, external factors, and personal factors were described separately. 

For each variable, four levels of evidence were possible (criteria adapted from De Croon 

et al.
13

): 1) no evidence: ≤ one study available; 2) weak evidence: two studies available 

that found a significant association in the same direction, or two studies available that 

found no association, or three studies available, of which two found a significant 

association in the same direction and the third study found no significant association; 3) 

strong evidence (either for a positive, negative, or no association): three studies available 

that found a significant association in the same direction or > than four studies available, 

of which ≥ 75% found a significant association in the same direction and ≤ 25% found an 

opposite association; and 4) inconsistent evidence: all remaining cases. An association 

was classified as positive if people with a higher score on the variable of interest were 

more likely to return to work. An association was classified as negative if people with a 

lower score on the variable of interest were more likely to return to work.  

 

 

Results 

 

Search strategy 

A total of 1103 single references were found in the search process (Figure 2). After 

assessing relevance based on title and abstract, 123 studies were included for full 

review, of which 22 studies fulfilled all criteria of inclusion. Most studies were excluded 

because they also included people who were not working before ABI or because another 

definition of RTW was used. 
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Methodological quality  

None of the 22 studies that were finally included received the maximum score of 10 for 

methodological quality. Six studies received 8 points, four studies received 7 points, three 

studies received 6 points, five studies received 5 points, two studies received 4 points, 

one study received 3 points, and one study received 2 points. The most common reasons 

for not reaching the maximum score were the unknown quality of the instruments with 

which the prognostic factors were determined and the lack of a conceptual framework or 

model on which the choice of the prognostic factors in the study was based. In addition, 

the quality of the instruments used to measure RTW was unknown in most studies, 

follow-up times were not standardized across all subjects in each study, and not all 

outcomes of the possible predictive variables, as mentioned in the methods section of the 

original publication, were presented. 

 

Prognostic factors of RTW 

The tables listing the extracted data from the included studies that are described here are 

available from the first author. Our findings from the analysis of the prognostic factors of 

RTW are presented in table 2 for people with non-traumatic brain injury and in table 3 for 

people with traumatic brain injury. Because only two studies were found in which both 

people with traumatic and non-traumatic brain injury were included, of which one study 

described the results also separately, it was decided not to analyse the prognostic factors 

in both causes together. Some variables were divided into different parts or were 

investigated at different times by the same researchers. Therefore some references 

Figure 2: Results of the search strategy 
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appeared double behind a variable in tables 2 and 3. The results are described here 

according to the ICF classification.
2
 

 

 

Table 2: Overview of the evidence for the prognostic value of factors concerning people 

with non-traumatic ABI ordered by the components of the ICF 

Variable 

Positive 

association 

Negative 

association No association Evidence 

Disease/disorder 

Injury severity     

   Glasgow Coma Scale 

with follow-up 1 yr 

post-injury 

  Wozniak
14

 No 

   Glasgow Coma Scale 

with follow-up 2 yrs 

post-injury 

Wozniak
14

   No 

Anatomic location   Wozniak
14

; 

Stemmer
15

; 

Saeki
16

; Nishino
17

 

Strong (no) 

Co-morbidities     

   Depression   Wozniak
14

 No 

   Diabetes   Glozier
18

 No 

Functions and structures 

Neuropsychological 

variables 

    

   Cortical signs 

(language,  

   praxis, visual field) 

  Wozniak
14

 No 

   Neurological grade Nishino
17

   No 

   Cognitive ability Vestling
19

  Stemmer
15

 Inconsistent 

Activities 

Neuropsychological 

variables 

    

   Aphasia   Wozniak
14

 No 

   Taking initiative   Stemmer
15

 No 

   Psychiatric morbidity Glozier
18

   No 

Physical variables     

   Muscle strength Wozniak
14

; 

Saeki
16

 

 Wozniak
14

; 

Saeki
16

 

Inconsistent 

   ADL (including 

walking) 

Vestling
19

; 

Wozniak
14

 

  Weak 

(positive) 

   Apraxia Saeki
16

   No 
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Table 2 (continued) 

Variable 

Positive 

association 

Negative 

association No association Evidence 

External factors     

---     

Personal factors     

Age   Stemmer
15

; 

Glozier
18

 

Weak (no) 

Gender Nishino
17

  Nishino
17

; 

Stemmer
15

; 

Glozier
18

 

Strong (no) 

Race Glozier
18

  Wozniak
14

 Inconsistent 

Establishing social 

contact 

  Stemmer
15

 No 

Pre-injury education   Vestling
19

; 

Stemmer
15

 

Weak (no) 

Income Wozniak
14

    No 

Pre-morbid occupation Saeki
16

;  

Nishino
17

 

 Wozniak
14

; 

Vestling
19

; 

Nishino
17

 

Inconsistent 

Hours working before 

ABI 

Glozier
18

   No 

 

 

Table 3: Overview of the evidence for the prognostic value of factors concerning people 

with traumatic ABI ordered by the components of the ICF 

Variable 

Positive 

association 

Negative 

association No association Evidence 

Disease/disorder     

Injury severity     

   Glasgow Coma Scale  Cifu
20

; 

Avesani
21

 

 Drake
22

; Nakase-

Richardson
23

; 

Cifu
20

; Fraser
24

; 

Guerin
25

; 

Walker
26

 

Strong (No) 

   Post-Traumatic 

Amnesia 

 Cifu
20

; 

Avesani
21

 

Drake
22

; Nakase-

Richardson
23

  

Inconsistent 

   Length Of Coma  Cifu
20

 Drake
22

 Inconsistent 

   Abbreviated Injury 

Scale 

  Greenspan
27

 No 

   Injury Severity Score   Greenspan
27

 No 
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Table 3 (continued) 

Variable 

Positive 

association 

Negative 

association No association Evidence 

Disease/disorder     

Length of stay  Walker
26

; 

Cifu
20

; 

Avesani
21

 

 Strong 

(negative) 

Time since injury   Drake
22

 No 

Cause of injury Hanlon
28

  Greenspan
27

; 

Guerin
25

 

Inconsistent 

Anatomic location  Stemmer
15

 Stemmer
15

 No 

Radiological parameters 

(divers) 

 Grosswasser
29

 Grosswasser
29

 No 

Co-morbidities     

   Intracranial 

hematomas 

  Cifu
20

 No 

   Number of associated 

injuries 

  Cifu
20

; Guerin
25

 Weak (no) 

   Post-traumatic pain   Guerin
25

 No 

   Depression  Franulic
30

 Hanlon
28

; 

Guerin
25

; 

Franulic
30

 

Strong (no) 

   Anxiety  Franulic
30

 Cifu
20

; Guerin
25

; 

Franulic
30

 

Strong (no) 

   Psychological 

problems 

 Schwab
31

  No 

   Pre-injury psychiatric 

diagnosis 

  Guerin
25

 No 

   Epilepsy  Schwab
31

  No 

Functions and structures 

Neuropsychological 

variables 

    

   Cognitive abilities Stemmer
15

; 

Drake
22

; 

Cifu
20

; 

Fraser
24

 

Schwab
31

; 

Fraser
24

 

Stemmer
15

; 

Hanlon
28

; Cifu
20

; 

Drake
22

 

Inconsistent 

   Delirium  Nakase-

Richardson
23

 

 No 

Physical variables     

   Visual field loss  Schwab
31

  No 

   Paresis  Schwab
31

  No 

   Executive functioning Drake
22

   No 
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Table 3 (continued) 

Variable 

Positive 

association 

Negative 

association No association Evidence 

Activities     

Neuropsychological 

variables 

    

   Perception   Hanlon
28

 No 

   Intelligence Fraser
24

   No 

   Taking initiative   Stemmer
15

 No 

Behaviour     

   Behaviour Cifu
20

 Schwab
31

 Cifu
20

 Inconsistent 

   Neurobehavioural 

rating 

   Scale 

 Franulic
30

 Cifu
20

; Franulic
30

 Inconsistent 

Emotion     

   Excitement  Cifu
20

  No 

   Energy   Cifu
20

 No 

Physical variables     

   ADL (including walking) Greenspan
27

; 

Walker
26

; 

Cifu
20

 

 Cifu
20

; Stemmer
15

 Inconsistent 

   Residual physical 

deficits /  

   disability level 

 Avesani
21

; 

Cifu
20

 

 Weak 

(negative) 

External factors     

Family Greenspan
27

; 

Walker
26

 

  Weak 

(positive) 

Presence of public 

Insurance provider 

 Guerin
25

  No 

Personal factors     

Age Drake
22

 Nakase-

Richardson
23

; 

Guerin
25

; 

Walker
26

 

Greenspan
27

; 

Hanlon
28

; 

Fraser
24

; 

Avesani
21

; 

Stemmer
15

 

Inconsistent 

Gender Walker
26

; 

Fraser
24

 

 Greenspan
27

; 

Guerin
25

; 

Stemmer
15

 

Inconsistent 

Race   Greenspan
27

 No 

Establishing social 

contact 

  Stemmer
15

 No 

3 
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Table 3 (continued) 

Variable Positive 

association 

Negative 

association 

No association Evidence 

Personal factors     

Pre-injury education Greenspan
27

; 

Nakase-

Richardson
23

; 

Walker
26

 

 Drake
22

;  

Fraser
24

;  

Guerin
25

; 

Avesani
21

; 

Stemmer
15

 

Inconsistent 

Substance abuse  Fraser
24

 Fraser
24

 Inconsistent 

Arrested record   Fraser
24

 No 

Vocational factors     

   Income   Fraser
24

 No 

   Pre-morbid 

occupation 

Walker
26

  Fraser
24

 Inconsistent 

   Job stability pre-

injury 

  Fraser
24

 No 

   Specific vocational  

   preparation 

  Fraser
24

 No 

   Military rank Drake
22

   No 

 

 

Disease/disorder 

Five studies were found that investigated the influence of the disease or disorder on RTW 

in people with non-traumatic brain injury. As shown in table 2, strong evidence was found 

to indicate that the ‘anatomic location’ of the non-traumatic ABI is not a prognostic factor 

of RTW. No evidence was found supporting the existence of a possible association 

between RTW and ‘injury severity’ or between RTW and ’co-morbidities’ in these people.  

For people with traumatic brain injury, 13 studies investigated the prognostic value of the 

characteristics of the disease or disorder on RTW (Table 3). From these studies, strong 

evidence was found supporting ’injury severity’ as a non-prognostic factor in RTW if 

severity was classified by the Glasgow Coma Scale. If ’injury severity’ was classified 

according to the duration of the Post-Traumatic Amnesia or Length of Coma, which are 

two other internationally used grading scales, the evidence for the existence of any 

association with percentage RTW was inconsistent. Strong evidence was found 

supporting the predictive value of ’length of stay’ in the clinical process. Specifically, 

those people with a longer length of hospital stay were less likely to return to work. Weak 

evidence was found that no association between the ’number of associated injuries’ and 

RTW exists. The evidence for the predictive value of the ’cause of injury’ was 

inconsistent. With regard to co-morbidities, strong evidence was found that there is no 

association between RTW and anxiety or depression. In addition, there was weak 
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evidence supporting the ’number of associated injuries’ as a non-prognostic factor of 

RTW. No evidence was found for the existence of associations between percentage 

RTW and other co-morbidities. 

 

Functions and structures 

Four studies were found in which different parameters of functions and structures were 

examined in people with non-traumatic ABI (Table 2). From these four studies, no 

evidence (’cortical signs’ or ’neurological grade’), or inconsistent evidence (’cognitive 

ability’) was found for an association with RTW. 

Seven studies were found in which different parameters of functions and structures were 

examined in people with traumatic ABI (Table 3). From the neuropsychological variables 

inconsistent evidence was found on the predictive value of ’cognitive abilities’. No 

evidence was found for an association between ’delirium’ and RTW or between physical 

variables and RTW.  

 

Activities 

Five studies investigated the association between activities and RTW in people suffering 

from non-traumatic ABI (Table 2). Neuropsychological variables were discussed in three 

of these studies. Because different neuropsychological variables were investigated in 

different studies, no evidence for an association with RTW was found. Three studies 

focussed on physical variables, leading to weak evidence for a positive association 

between ’being able to perform activities of daily living’ (including walking) and RTW, and 

inconsistent evidence was found for an association between ’muscle strength’ and RTW.  

Nine studies were found that examined activities in people with traumatic ABI (Table 3). 

The variables studied were sub-divided into neuropsychological, behavioural, emotional, 

and physical variables. No evidence was found for the prognostic value of the 

neuropsychological variables in level of activity. Inconsistent evidence was found from 

the studies that assessed behavioural variables. From the studies including emotional 

variables no evidence was found for a predictive value for RTW. For the physical 

variables at last, inconsistent evidence was found on the association between ’the ability 

to perform activities of daily living’ and RTW, but weak evidence was found for a negative 

predictive value of ’residual physical deficits or disability level’ on RTW. Specifically, 

greater residual physical deficits were associated with reduced probability of returning to 

work.  

 

External factors 

No studies were found in which the predictive value of external factors on RTW was 

investigated in people with non-traumatic brain injury (Table 2). 

Three studies were found in which the predictive value of external factors on RTW was 

investigated in people with traumatic brain injury (Table 3). From these studies weak 

3 
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evidence was found for a positive predictive association between ’having a family’ and 

RTW.  

 

Personal factors 

The association between different personal factors and RTW in people with non-

traumatic ABI was investigated in six studies. According to these studies, strong evidence 

was found for a lack of association between ’gender’ and RTW (Table 2). However, weak 

evidence was found to indicate ’age’ and ’pre-injury education level’ as non-predictors of 

RTW. Inconsistent evidence was found regarding the predictive value of ’race’ and ’pre-

morbid occupation’ on RTW.  

Nine studies investigated the association between personal factors and RTW in people 

following traumatic ABI. Because many different variables were included by these 

studies, inconsistent evidence was found for the influence of ’age’, ’gender’, ’pre-injury 

education level’, ’substance abuse’, and ’pre-morbid occupation’ (Table 3).  

 

 

Discussion 

 

The purpose of the current review was to provide insight into the prognostic factors of 

RTW in people with brain injury due to a traumatic or non-traumatic cause. Although 

many variables were investigated for people suffering from ABI from non-traumatic origin, 

strong evidence (both of no association with RTW) was found for the ’anatomic location 

of the stroke’ and the ’gender of the subject’. In people suffering from traumatic ABI, 

strong support was found for the ’length of hospital stay’ as a negative prognostic 

indicator. Specifically, subjects that had a longer inpatient hospital and rehabilitation stay 

had a reduced chance of returning to work. A longer hospital stay would presumably be 

associated with a more severe injury or co-morbidities that would require a longer period 

of rehabilitation. However, strong evidence was found to indicate that ’injury severity’ (as 

classified by the Glasgow Coma Scale) and ‘suffering from depression’ or ’anxiety’ were 

non-prognostic factors of RTW. Based on these findings, it was concluded that although 

many factors were investigated, limited evidence for the prognostic value of the 

investigated variables was found.  

The most likely explanation for the limited evidence is the diversity of variables 

investigated by the different studies. Because nearly two-thirds of the variables were 

investigated in only one study, it was concluded that no evidence was available for most 

of the possible prognostic factors. In this review, it was chosen to extract data on each 

variable individually to ensure information was not missed. If the variables and associated 

supporting findings are clustered according to the ICF, strong evidence was found to 

indicate disease/disorder as a non-prognostic factor for RTW in people suffering from 

non-traumatic ABI. The evidence for the prognostic value of the disease/disorder and 



Prognostic factors of return to work after acquired brain injury 

71 

external factors in people after traumatic ABI, and the functions and structures, activities, 

and personal factors both in people suffering from non-traumatic and people suffering 

from traumatic ABI, remains inconsistent. The lack of consistency (before and after 

grouping) is likely to be the result of the differing variables measured in each study, 

although different inclusion criteria in the studies may also explain this. For example, the 

age of the subjects, time since injury, and country (and therefore government support and 

legislation) differed between the studies. The authors recommend further studies 

examining the variables of the ability to perform activities of daily living, age, and pre-

injury education in people with non-traumatic ABI and disability level, the number of 

associated injuries, and having a family in people with traumatic ABI, to enrich the 

available evidence and enable stronger conclusions to be drawn. 

The authors were surprised to find no studies in the current review in which external 

factors were investigated in people with non-traumatic ABI and only three studies 

investigating external factors in people suffering from traumatic ABI. It can be expected 

that external factors, such as willingness of the employer or colleagues to cooperate in 

the vocational rehabilitation process and accessibility of the building or transport, are 

important for the success of RTW. For example, if a person becomes dependent of a 

wheelchair for mobility as a result of the ABI but the work place can be reached only by 

stairs, the possibilities of RTW will be limited. Therefore, future studies should investigate 

the prognostic value of external factors.  

In the current review, both traumatic and non-traumatic causes of ABI were studied 

independently. It was found that, although many variables were investigated in both 

populations, the prognostic factors found for people with non-traumatic ABI and traumatic 

ABI were not comparable. This finding may be due to differential causes and outcomes 

after brain injury. Moreover, the number of studies reviewed concerning non-traumatic 

ABI was nearly half that of traumatic ABIs. Therefore, the number of variables for each 

group provided different levels of confidence. For example, strong evidence was found 

that in people with traumatic ABI ‘suffering from depression’ was not a prognostic factor 

of RTW, whereas in people with non-traumatic ABI no evidence was found because only 

one study reported on this. However, in this single study the direction of evidence was 

the same as from the studies including people with traumatic ABI, suggesting that 

‘suffering from a depression’ would possibly found to be a non-prognostic factor if more 

studies were included investigating this variable. It is advised to treat people of both 

causes separately with respect to RTW until the differences between both causes are 

investigated in more detail. 

Two important decisions were made concerning the methodology of this review. First, it 

was chosen to score and describe the methodological quality of the included studies but 

not to exclude or weight studies based on this score. If one had excluded studies scoring 

40% or less of the maximum possible score (including studies in which the 

methodological quality was scored 5 points or more), two studies
15,19

 would have been 
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excluded in people with non-traumatic ABI. As a result, the strong evidence for the lack of 

association between RTW and ‘gender’ would change to weak evidence for no 

association. The evidence for an association between RTW and ‘being able to perform 

activities of daily living’ would change from ‘weak positive’ to ‘no evidence’, and the weak 

evidence for the non-prognostic value of age would change to ‘no evidence’. If these two 

studies were excluded then no study would have investigated the variables ‘cognitive 

ability’, ’depression’, ’taking initiative’, ’establishing contact’, and ’pre-injury level of 

education’. Using this criteria for the traumatic ABI studies, a further two papers would 

have been excluded.
15,31

 Aside from the disappearance of the variables ’anatomic 

location’, ’psychological variables’, ’epilepsy’, ’visual field loss’, ’paresis’, and ’establishing 

contact’, no change in results would have occurred from the loss of these two studies.  

The second decision made regarded the determination of the level of evidence. This 

determination was only based on the number of studies and the direction of the 

association in each study and did not take the methodological quality into account. As a 

result, the level of evidence was scored the same for factors for which the same number 

of studies and direction of association were found but with different scores on the 

methodological quality. For example, when looking at the activities of people with non-

traumatic ABI, both ’taking initiative’ and ’psychiatric morbidity’ were classified as ‘no 

evidence’ while the methodological quality scores were 2 points for ’taking initiative’ and 8 

points for ’psychiatric morbidity’. The single study with a higher methodological score is 

likely to suggest a more accurate association than the study with a lower quality score. 

The results of the review could have been different therefore if a combination of the 

number of studies and the methodological quality score was used or if a cut-off point was 

defined. However, both decisions were made in order to make the analyses as 

transparent as possible and to avoid arbitrary cut-off points or weightings.  

As mentioned in the introduction, insight into the prognostic factors of RTW could 

improve the process of vocational rehabilitation and thereby possibly the rate of RTW of 

people with ABI. During rehabilitation the training can focus on the level of functions and 

structures, activities, or participation according to the ICF model.
2
 None of these factors 

could be identified as positive or negative prognostic factors in the current review. Based 

on these results, no specific advice on the content of (vocational) rehabilitation training 

programs can be given. Weak evidence was found for the positive prognostic value of 

’being able to perform activities of daily living’ in people suffering from non-traumatic ABI. 

In addition, weak evidence was found for having more ’residual physical deficits or a 

higher disability level’ as a negative prognostic factor of RTW as well as for the ’number 

of associated injuries’ as being not associated with RTW in people suffering from 

traumatic ABI. It is recommended to focus on these trainable or treatable variables in 

(vocational) rehabilitation, although the supporting evidence has been weak until now. 

Prospective, longitudinal studies are advised to gain more insight into the prognostic 
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value of these factors and of other factors that can be trained and practised during 

rehabilitation in the future.  

 

Limitations of the study 

RTW was defined as either returned or not returned. The number of hours working or any 

change of job place or job demands was not taken into account because no information 

was found on these variables. It would be interesting to investigate the prognostic 

variables for the way people return to work in the future.  

To perform a systematic literature search on return to work and to be able to compare the 

results of the different studies, only studies were included in which subjects were working 

in a paid or volunteer job before injury. Many studies were excluded because they used 

other inclusion criteria, such as including students. 

 

 

Conclusion 

 

Although many variables were investigated here, in people suffering from non-traumatic 

ABI strong evidence was only found indicating that some variables from the 

‘disease/disorder’- and the ‘personal factor’-domains of the ICF were not associated with 

RTW. In people suffering from traumatic ABI, strong evidence was found that some 

variables from the ‘disease/disorder’-domain of the ICF were not associated with RTW 

while another variable from this domain had a negative prognostic value on RTW. It is 

impossible to alter the process of (vocational) rehabilitation based on those factors. 

Although the evidence for prognostic value remains weak, it is nevertheless 

recommended to focus on the ‘ability to perform activities of daily living’, the ‘residual 

physical deficits/higher disability level’, and ‘number of associated injuries’, because 

these factors are trainable or treatable. For research purposes, it is recommended to 

focus on ‘age’, ‘pre-injury education’, and ‘family’ as possible prognostic factors of RTW. 

More insight into the prognostic value of these factors and other possible prognostic 

factors could help to improve the process of vocational rehabilitation. 
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Appendix: Search strategy 

 

Pubmed 

Limitations: Publication date: 01 January 1992 to 31 July 2008; Language: English, 

German, or Dutch 

 

Brain injury [MESH] OR Traumatic brain injury OR Acquired brain injury OR TBI OR ABI 

OR Brain injur* OR Cerebrovascular accident OR CVA OR Stroke [MESH] OR 

Intracranial Haemorrhages [MESH] 

 

AND 

 

Work [ti] OR Occupation [ti] OR Employment [ti] OR Vocational rehabilitation [ti] OR RTW 

[ti] OR Return to work [ti] OR Supported employment [ti] OR Re-employment [ti] OR 

Employment status [ti] OR Work resumption [ti] OR Unemployment [ti] OR Work re-entry 

[ti] OR Participation [ti] 

 

AND 

 

Cohort studies [mh] OR Prognosis [mh] OR Morbidity [mh] OR ‘natural history’ OR 

Prognost* [tiab] OR Course [tiab] OR Predict* [tiab] OR Outcome assessment [mh] OR 

Outcome* [tiab] OR Inception cohort* OR Disease progression [mh] OR Survival analysis 

[mh] OR Factor OR Determin* 

 

Embase 

Limitations: Publication date: 01 January 1992 to 31 July 2008; Language: English, 

German, or Dutch 

 

Brain injury [rehabilitation, epidemiology, therapy] OR Traumatic brain injury 

[rehabilitation, epidemiology, therapy] OR Acquired brain injury [keyword] OR TBI 

[keyword] OR ABI [keyword] OR Cerebrovascular accident [rehabilitation, epidemiology, 

therapy] OR CVA [keyword] OR Stroke [rehabilitation, epidemiology, therapy] OR Brain 

haemorrhage [rehabilitation, epidemiology, therapy] 

 

AND 

 

Work [ti] OR Occupation [ti] OR Employment [ti] OR Vocational rehabilitation [ti] OR RTW 

[ti] OR Return to work [ti] OR Supported employment [ti] OR Re-employment [ti] OR 

Employment status [ti] OR Work resumption [ti] OR Unemployment [ti] OR Work re-entry 

[ti] OR Participation [ti] 
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AND 

 

Cohort studies [keyword] OR Morbidity OR ‘natural history’ [keyword] OR Prognostic 

[keyword] OR Prognosis OR Course [keyword] OR Predicted [keyword] OR Prediction 

OR Outcome assessment OR Outcome [keyword] OR Inception cohort [keyword] OR 

Disease progression [keyword] OR Survival analysis [keyword] OR Factor [keyword] OR 

Determinant [keyword] 

 

Cinahl 

Limitations: Publication date: 01 January 1992 to 31 July 2008; Language: English, 

German, or Dutch 

 

Brain injury [rehabilitation, epidemiology, therapy] OR Traumatic brain injury [keyword] 

OR Acquired brain injury [keyword] OR TBI [keyword] OR ABI [keyword] OR 

Cerebrovascular accident [rehabilitation, epidemiology, therapy] OR CVA [keyword] OR 

Stroke [rehabilitation, epidemiology, therapy] OR Intracranial haemorrhage 

[epidemiology, therapy]  

 

AND 

 

Work [ti] OR Occupation [ti] OR Employment [ti] OR Vocational rehabilitation [ti] OR RTW 

[ti] OR Return to work [ti] OR Supported employment [ti] OR Re-employment [ti] OR 

Employment status [ti] OR Work resumption [ti] OR Unemployment [ti] OR Work re-entry 

[ti] OR Participation [ti] 

 

AND 

 

Cohort studies [keyword] OR Morbidity OR ‘natural history’ [keyword] OR Prognostic 

[keyword] OR Prognosis OR Course [keyword] OR Predicted [keyword] OR Prediction 

[keyword] OR Outcome assessment OR Outcome [keyword] OR Inception cohort 

[keyword] OR Disease progression [keyword] OR Survival analysis [keyword] OR Factor 

[keyword] OR Determinant [keyword] 

 

PsycINFO 

Limitations: Publication date: 01 January 1992 to 31 July 2008; Language: English, 

German, or Dutch; Document type: Journal article or Publication information 

 

Brain injury OR Traumatic brain injury OR Acquired brain injury OR TBI OR ABI OR Brain 

injur* OR Cerebrovascular accident OR CVA OR Stroke OR Intracranial haemorrhage 
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AND  

 

Work OR Occupation OR Employment OR Vocational rehabilitation OR RTW OR Return 

to work OR Supported employment OR Re-employment OR Employment status OR 

Work resumption OR Unemployment OR Work re-entry OR Participation 

 

AND  

 

Cohort studies OR Prognosis OR Morbidity OR ‘natural history’ OR Prognost* OR Course 

OR Predict* OR Outcome assessment OR Outcome* OR Inception cohort* OR Disease 

progression OR Survival analysis OR Factor OR Determin* 
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