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Abstract 
  

Background: Literature lacks a clear description of return to work following traumatic brain 

injury (TBI).  Aim: to describe work metrics for people with mild and moderate/severe TBI at 

3, 6, and 12 months post-injury.  

Methods: A retrospective cross-sectional analysis of 172 TBI participants measuring work 

outcomes up to 12-months post-injury.  Metrics described vocational status, 

accommodations, satisfaction, hours, time taken to return, financial status, and 

responsibilities.  Logistic regression identified factors indicative of complete (80% of pre-

injury hours) return to work.  

Results: 59/86 moderate/severely injured (68.6%) and 68/81 mildly injured (84%) people 

returned to work following TBI. 28 (16.3%) achieved a complete return by 12 months. The 

regression model was statistically significant X2 (4) = 51.980, p = <.0005, suggesting that 

those with high health related quality of life, anxiety and functional ability were more likely 

to achieve complete return to work. At 12 months, 41 participants (23.8%) had workplace 

accommodations. 115 (66.9%) were less content with their job and many reported reduced 

working hours.  

Discussion: This study highlights the heterogeneity of work post-TBI. Even people with 

‘mild’ TBI fail to make a complete return to work by 12 months.  

Conclusions: Further longitudinal research is needed to explore the personal and economic 

legacy of TBI.  

Key words: Return to work, RTW, Traumatic brain injury, TBI, Employment 
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Introduction    

   

Traumatic brain injury (TBI) is defined as ‘an alteration in brain function caused by an 

external force’ [1]. TBI is a global health problem, with the World Health Organization 

suggesting that TBI will surpass most diseases as a leading cause of morbidity and mortality 

by 2020.  In the United Kingdom (UK), the prevalence of TBI in emergency departments is 

approximately 453 per 100,000; with 40 per 100,000 being moderate to severe injuries. TBI 

sequelae such as physical, cognitive, psychological,  behavioural and communication 

problems [2] can affect a person’s ability to work. A systematic review of TBI survivors 

working prior to injury found that only 41% of TBI survivors (range 0-85%) were at work 

one and two years post injury [3]. People with TBI (pwTBI) who do not return to work 

(RTW) within two years are unlikely to work again [4]. 

  

Those not returning to work are more likely to be depressed, anxious, and report a poorer 

quality of life [5, 6].  TBI can also cause bankruptcy [7]. Factors influencing successful work 

outcomes include socioeconomic, political, and environmental factors. These include: pre-

injury work status, employment type, enterprise size, the relationship between the employee 

and employer, and the participants expectations of recovery [8-11].  Furthermore, factors 

including a larger employer, employment before TBI, and having a managerial role with high 

autonomy are all related to successful RTW. 

 

Successful TBI rehabilitation is influenced by the support offered to an individual in their 

RTW [11]. Employment is associated with reduced stress, improved quality of life, and 

enhanced physical and mental well-being [12].  Encouraging those who can work to seek 

employment is a UK government priority, and a UK National Health Service (NHS) outcome 
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[13].  However, NHS and employment services rarely work together to aid those who suffer 

from TBI to find work. Of the working-age population in the UK, 6-7% claimed incapacity 

benefit between 2004 and 2012 [14]. As a consequence, research has been directed towards 

developing strategies to support RTW [15]. One strategy is vocational rehabilitation (VR).  

VR is described as “whatever helps someone with a health problem to stay at, return to, or 

remain in work” [16]. To measure the effectiveness of interventions, we need to understand 

what a RTW is. 

      

The lack of consistent description for RTW in research has resulted in various problems. 

Cancelliere et al [17] suggested that few studies provide information on the specific nature of 

RTW following TBI. Work status is often reported as a binary variable, dividing participants 

into working or not working. This makes it difficult to determine how a RTW relates to pre-

injury work status, and what the impact of this is on a personal, workplace, and economic 

level. Nor does it tell us about variation in work outcomes. Consequently, research is required 

to identify what is meant by a RTW following TBI.   

 

This study will describe the 3, 6, and 12-month work outcomes in two cohorts of TBI 

survivors [6, 18] who were working at the time of their injury. Participants engaged in 

research offering vocational interventions (one was a cohort comparison and one a RCT). 

This study will be an important addition to literature because it will arguably reduce 

ambiguity in the term ‘RTW’.  By understanding RTW, clinicians and researchers may be 

better informed on the barriers that people face when they RTW post brain injury.  This may 

facilitate comparisons between studies and be used to inform evidence-based assessments and 

guidelines for RTW following TBI.    
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Aims    

   

1. To describe the work metrics of TBI participants in two datasets 

comparing participants with moderate/severe injuries to those with mild injuries.    

   

2. To explore what factors were indicative of individuals making a ‘complete’ or 

‘incomplete’ return to work (defined in method).  

   

3. To explore whether receiving an early vocational rehabilitation intervention 

is associated with a more ‘complete’ return to work compared with those who are only 

given usual NHS care.    

   

 

Method    

   

Design   

   

A retrospective cross-sectional analysis of work outcomes from 172 participants with a newly 

acquired TBI from two studies [6, 18]. Data was collected from four UK sites: London, 

Leeds, Preston, and Nottingham.  Participants in both studies received either usual NHS 

rehabilitation with or without early VR to support job retention following TBI. Participants 

were followed up at 3, 6 and 12 months post recruitment.     
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The early VR was an occupational therapist (OT) led case management approach based on a 

set of best practice guidelines for VR following TBI.  It involved assessing the impact of TBI 

on the participant, their family and their role as a worker.  The OT encouraged independence 

skills, community re-integration, pre-work hardening and liaison with employers and tutors to 

facilitate a return to and maintaining work or education.  The intervention was individually 

tailored according to need and could last from one appointment to 12 months.  It took place in 

the person’s home, in the community, or in the work place.  Support and education were 

provided to patient, family and employer when required and all services involved were 

coordinated by the OT.  The VR intervention is described in more depth elsewhere [19, 20].  

Usual care involved whatever rehabilitation was available locally.  It typically involved 

family support, Headway (a national self-help support group), community OT, physiotherapy, 

and routine GP follow-up.   

   

Sampling    

   

Data was available for participants in two studies using the same inclusion criteria, 

interventions and follow-up time points.  The first was a single centre cohort comparison of 

94 participants recruited over 22-months between 2007 and 2009 (Data set 1) [6].  Radford et 

al [20] conducted a randomised controlled trial and recruited 78 participants from three 

centres over 12 months between 2013 and 2015 (Data set 2).  

 

Inclusion criteria  

 

Adults (aged 16 years or older), admitted to hospital for >48 hours with a new TBI (all 

severities) and who were in paid or voluntary work or education at the time of injury.    
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Exclusion criteria   

 

Those not intending to return to any form of work were excluded.  In the first study, people 

with a documented medical history of mental health, drug or alcohol problems; living more 

than one-hour drive from the centre were also excluded.  

 

Data collection and analysis    

 

Data collection  

   

Baseline data for both studies were collected at approximately four weeks post hospital 

discharge.  Baseline measures in both data-sets were collected face to face.  In data-set 1, this 

was by the VR OT. In data-set 2 baseline data was gathered by a research assistant.  Baseline 

data was collected either in hospital or at the individual’s home depending on whether they 

had been discharged at the time of recruitment.  

 

Self-reported work, health, and wellbeing outcomes were then collected by postal 

questionnaire or over the telephone at three, six and twelve months from baseline or 

randomisation.  The primary outcome in both studies was whether the individual had returned 

to work (defined as a minimum of 1 hour per week) or full-time education (defined as >5 

hours per week).  The brain injury community rehabilitation outcome scale (BICRO) [21], the 

Nottingham extended activities of daily living questionnaire (NEADL) [22], the Hospital and 

Anxiety Depression Scale (HADS) [23], the Work Productivity and Activity Impairment 
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questionnaire (WPAI) [24], and the EuroQOL five dimensions questionnaire (EQ-5D) 

[25] were all used to describe and value participant outcome. 

 

 The BICRO is a TBI specific 39-item scale measuring six domains: personal care, 

mobility, self-organisation, socialising, productive employment, and psychological 

well-being [21].  This scale measures functional ability and quantifies the extent to 

which those with TBI can participate in personal, domestic and community activities.   

 The HADS is a measure of mood and quantifies the extent to which an individual is 

experiencing anxiety and depression.  It is a 14-item scale with seven questions on 

depression and seven on anxiety [23].  

 The EQ-5D encompasses both positive aspects (well-being) and negative aspects 

(illness). The measure consists of a questionnaire and a visual analogue scale (EQ-

VAS).  The EQ-VAS records the individual’s perceptions of their own current overall 

health.  The self-reported questionnaire considers five key dimensions: mobility, self-

care, usual activities, pain/discomfort, and anxiety/depression [25].  

 The NEADL is a 22-item questionnaire designed to quantify functional ability [22]. 

The 22 questions cover four sections including: mobility (six items), kitchen (five 

items), domestic (five items), and leisure (six items).  

 The Glasgow Coma Scale (GCS) is a method to communicate the level of 

consciousness of patients with acute brain injury [26].  Patients are scored on 

responses from the following categories: eyes, verbal, and motor. Lower scores 

indicate a more severe brain injury.  

 The Work Productivity and Activity Impairment Questionnaire (WPAI) is a 

questionnaire assessing participants competence at work [24].  The WPAI yields four 

types of score: absenteeism, presenteeism, work productivity, and activity impairment. 



Page 9 of 28 
 

 

 

 

Table 1  

 

 

Table 2  

 

 

Data analyses  

 

Frequencies were used to report group differences in workplace accommodations intended to 

facilitate a RTW and support people with brain injury to remain in work. These were: ‘graded 

return to work’, ‘allowed more breaks’, ’reduced responsibilities’, ‘additional supervision’, 

‘allowed to work from home’, and ‘the use of outside help’.  Outside help was primarily 

government led schemes helping people with brain injury return to and remain in 

employment.  Percentages were used to describe participants’ work status at 3, 6, and 12 

months post-injury, job type, and any workplace adjustments implemented.  Descriptive 

statistics reported income and number of working hours at 3, 6, and 12 month’s follow-up.  

Binominal logistic regression analyses explored which factors were indicative of a complete 

RTW following TBI.  The linearity of the continuous variable with respect to the logit of the 

dependent variable was satisfied using the Box-Tidwell procedure [27]. A Bonferroni 

correction was applied to the model to control for multiple comparisons.  Further analyses 

were conducted to establish whether the factors indicative of a complete RTW changed based 

on injury severity.  A chi-square test was conducted to ascertain whether those in the 
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intervention group (early VR) were more likely to achieve a complete RTW compared with 

those in the control group (usual NHS care).  Data was identifiable through unique participant 

numbers, so no personal information was available to the author analysing the data.  

Specifically, the work outcomes that were included in the analysis were: work status, work 

hours, job roles/responsibilities etc.  The factors indicative of a complete return to work 

include: quality of life, mood, and functional ability. Complete return to work was defined as 

any individual that returned to 80% of their pre-injury working hours and was doing the same 

job with the same employer.  Analyses were conducted using SPSS version 24.0 and 

Microsoft Excel (2016).  For the logistic regression, missing data was excluded from the 

analysis.   

    

A post-hoc power analysis was conducted using the statistical software package GPower [28]. 

The sample size of the present study was used to calculate the power analysis (N= 172).  The 

recommended effect sizes for this study are as follows: small (d = .20), medium (d = .50), and 

large (d=.80) [29].  The alpha level used for this analysis was p = .05.  The post hoc analyses 

revealed that the statistical power for this study was .37 for a small effect, .95 for a medium 

effect, and .99 for a large effect.  This statistical power was used for research questions 2 and 

3 to establish the probability of a true effect.    

  

 

 

 

Outcome measures; return to work metrics    
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The metrics used, and the questions asked to elicit the relevant information are outlined 

below in table 3.    

   

 Table 3 

   

  

 Results    

 

Table 4 

 

Available data  

 

Several participants were lost to follow-up at different points throughout the study. Thirty-

three participants were lost at 3 months, 43 at six months, and 59 at 12 months. Therefore, the 

data available for analysis across both groups at the three time points was; 3m 139, 80.8%; 

6m 129, 75%; 12m 113, 65.7%.   

  

Primary outcome and vocational status    

 

Almost three quarters of participants  (127/172; 73.8%) returned to work or education at some 

point in the twelve months following their TBI. 18/172 participants (10.5%) did not return to 

work at any time point.  27/172 participants (15.7%) were lost to follow up. All ten people who 

were studying at baseline returned to and remained in education at all three time points. 

Twenty-eight participants (16.3%) made a complete return by 12 months. 
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Missing data for mild participants at all three time points (3, 6, 12 months) was 8/81 (9.9%), 

11/81 (13.6%), 18/81 (22.2%).  Missing data for moderate/severe patients at all three time 

points (3, 6, 12 months) was 11/86 (12.8%), 15/86 (17.4%), 20/86 (23.3%).  Those with mild 

injuries did not deem work status as “not applicable” at any time point.  However, 3/86 (3.5%) 

with moderate/severe injuries at six months and 2/86 (2.3%) at 12 months nominated the “not 

applicable” option.  

 

Table 5 demonstrates the number of participants in work or education at each time point.   

Table 5  

 

Sustainment of return to work   

 

Of the 127 participants who returned to work or full-time education,  74/127 (58.3%) did so 

by 3 months and sustained this until 12-month follow-up.  9/127 (7.1%) returned by 6 months 

and remained in work/education by 12 months. 10/127 (7.9%) only returned to 

work/education by 12 months.  12/127 (9.4%) returned at 3 months but were no longer 

working or in education at 12-month follow-up.  Moreover, sustainment of return to work 

could not be established for 22/127 (17.3%)  participants who were lost to follow-up.    

  

 

 

 

Time taken to return to work.   

 



Page 13 of 28 
 

Meaningful time to return data was only available for dataset 2 (78 participants).  Participants 

took a mean average of 98.5 days to return to work  (SD: 80), 94 days for the mild 

participants (SD: 68.2), and 108 days for those with moderate/severe injuries (SD: 95.4) i.e. 

only 14 days difference. 

  

Hours of work 

 At baseline, people with a moderate/severe injury worked a mean average of 4 hours less per 

week compared with those who had mild TBI (mTBI) (29 hours, range 2-45, SD: 23.5) v (33 

hours range 18-48, SD: 10.9).   

 

Many people who returned to work reported working fewer hours than before their brain 

injury.  In the moderate/severe group, this applied to 10/45 (22.2%) participants at 3 months, 

15/48 (31.25%)  at 6 months, and 12/42 (28.6%) at 12 months.  Those with mild TBI reported 

working fewer hours in 18/55 (32.7%)  cases at 3 months, 21/56 (37.5%)  at 6 months, and 

11/51 (21.6%) at 12 months.   

 

5/45 (11.1%) participants with moderate/severe injuries reported working the same hours as 

before their TBI at 3 months, 2/48 (4.2%) at 6 months, and 5/42 (11.9%) at 12 months.  5/55 

(9.1%) mildly injured participants reported working the same hours as before their TBI at 3 

months, 9/56 (16.1%) at six months, and 5/51 (9.8%) at 12 months.   

 

3/42 (7.1%) with moderate/severe injuries and 4/51 (7.8%) with mild injuries reported 

working more hours compared with pre-injury at 12-month follow up.  
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Missing data for mild participants at all three time points (3,6, 2 months) was 16/81 (19.8%), 

17/81 (21%), and 34/81 (42%).  Missing data for moderate/severely injured participants at all 

three time points (3, 6, 12 months) was 23/86 (26.7%), 26/86 (30.2%), and 41/86 (47.7%) 

 

Several mildly injured participants responded with “not applicable” to the hours of work 

option.  This applied to 14/81 (17.3%) at 3 months, 8/81 (9.9%) at six months, and 5/81 

(6.2%) at 12 months.  This applied to 12/86 (14%) in the moderate/severe group, 11/86 

(12.8%) at 6 months and 6/86 (7%) at 12 months.  

 

   

Roles and responsibilities    

 

Most participants returned to the same role with an existing (pre-TBI) employer. At 3 months, 

30/45 (66.6%) of the moderate/severe group maintained the same job and employer, 24/48 

(50%) at 6 months, and 22/42 (52.4%) at 12 months.  By contrast, 32/55 (58.2%) people with 

mild TBI at 3 months, 33/56 (58.9%) at six months, and 32/51 (62.7%) at 12 months were 

working for the same employer and doing the same job.    

 

Of those with moderate/severe TBI, 8/45 (17.8%) reported working for the same employer 

but doing a different job at 3 months, 5/48 (10.4%) at six months, and 2/42 (4.8%) at twelve 

months. For the mild participants, this was true for 3/55 (5.5%) at three months, 4/56 (7.1%) 

at six months, and 4/51 (7.8%) at twelve months. 

 

Of those who were moderately/severely injured, 1/45 (2.2%) at 3 months was doing the same 

job with a new employer, 2/48 (4.2%) at 6 months and then 1/42 (2.4%) at 12 months.  
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Comparatively, in the mild group, 2/55 (3.6%) participants were doing the same job with a 

different employer at three months, 2/56 (3.6%) at 6 months, and 2/51 (3.9%) at 12 months.    

 

In the moderate/severe group, 2/45 (4.4%) participants were doing a different job for a 

different employer at 3 months, 4/48 (8.3% at 6 months, and 8/42 (19%) at 12 months.  In the 

mild group, 3/55 (5.5%) were doing a different job for a different employer at 3 months, 4/56 

(7.1%) at 6 months, and 6/51 (11.8%) at 12 months. 

 

Missing data for mild participants at all three time points (3, 6, 12 months) was 11/81 

(13.6%), 15/81 (18.5%), 19/81 (23.5%).  Missing data for moderate/severe participants at all 

three time points (3, 6, 12 months) was 18/86 (20.9%), 21/86 (24.4%), 27/86 (31.4%).  

 

 

Workplace accommodations   

 

At three months post-TBI, 47/172 participants (27.3%) reported workplace accommodations; 

48/172 (27.9%) reported these at 6 months and 41/172 (23.8%) at 12 months post-injury.  

The types of accommodations in place at each time point are illustrated below in figure 1.    

 

Missing data for mild participants at all three time points (3,6, 12 months) was 14/81 

(17.3%%), 15/81 (18.5%), 19/81 (23.5%).  Missing data for moderate/severe participants at 

all three time points (3, 6, 12 months) was 20/86 (23.3%), 26/86 (30.2%), 29/86 (33.7%).  

 

 Figure 1  
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Financial factors   

Meaningful financial data was only available for the second dataset (78 participants). Most 

participants experienced a drop in pre TBI earnings. Pre-injury, those with moderate/severe 

TBI had a mean annual income of £26,875 and those with mild TBI had a mean annual 

income of £24,625.   At 3m, moderate/severe participants earned an average of £20,714 per 

annum and mild participants earnt £19,500 a year. This changed to £18,889 and £21,000 at 6 

months and £24,285 and £19,600 at 12 months. At 12 months, on average people with a 

moderate/severe injury earnt 9.6% less than before their injury. Those with a mild injury 

earnt 20.4% less. 

 

At 3 and 6-month follow-up, 11/81 (13.6%) participants with mild injuries had missing data. 

This applied to 16/81 (19.8%) at 12 months.  In the moderate/severe group, 4/86 (4.7%) 

participants had data missing at 3 months, 5/86 (5.8%) at 6 months, and 11/86 (12.8%) at 12 

months.  

 

Work satisfaction    

 

At 3 months, 60/172 participants (34.9%) self-reported that they enjoyed their job either the 

same as or more than before their injury. At 6 months, 64/172 participants (37.2%), and at 12 

months 57/172 participants (33.1%) reported that they enjoyed their job.   Table 6  shows 

work satisfaction by injury severity.    

 

There was missing data for several participants.  For those with mild injuries, this was 13/81 

(16%) at 3 months, 16/81 (19.8%) at 6 months, and 22/81 (27.2%) at 12 months.  For the 
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moderate/severe group, this applied at 20/86 (23.3%) at 3 months, 27/86 (31.4%) at 6 

months, and 35/86 (40.7%) at 12 months.  

 

Table 6  

 

 Factors indicative of complete return to work   

  

A binominal logistic regression was performed to ascertain the effects of functional ability, 

anxiety, depression, and health-related quality of life on the likelihood that participants 

achieved a complete return to work.  All continuous variables were found to be linearly 

related to the logit of the dependent variable. There were three studentized residuals with 

standard deviations of 3.531, 4.060, and 4.435, which were removed from the analysis. The 

model was statistically significant, X2 (4) = 51.980, p = <.0005. It explained 63.8% 

(Nagelkerke R2) of the variance in complete RTW and correctly classified 89.5% of 

cases. Sensitivity was 63.2%, specificity was 95.3%, positive predictive value was 75%, and 

negative predictive value was 92.1%. Of the five predictor variables, four were statistically 

significant (see table 7). Those with high functional ability scores were 1.8 times more likely 

to achieve a complete return to work. Increased health-related quality of life and anxiety were 

associated with an increased likelihood of achieving complete RTW.  Further analyses were 

conducted with the data split between participants with mild injuries and participants with 

moderate/severe injuries and similar results were obtained.  

  

 

 Table 7 
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A chi-square test was conducted between the types of rehabilitation received (vocational 

rehabilitation vs usual NHS care) and complete return to work. All expected cell frequencies 

were greater than five. There was no statistically significant difference between rehabilitation 

type and complete return to work, X2 (1) = 0.002, p = .962. (See figure 2).  Fewer than 15 

people in each group made a complete return to work.  

   

 

Figure 2  

 

 

Discussion    

  

Whilst 73.8% returned to work in the 12 months post-injury, this figure masks that only 28 

(16.3%) people with brain injury made a complete RTW.  People with higher functional 

ability, anxiety, and health-related QoL were most likely to achieve a complete RTW.  Most 

returned to the same job and employer, worked fewer hours than pre-injury, experienced 

substantial loss in income, were less satisfied, and still had workplace accommodations at 12-

months post TBI.  For the 172 TBI participants of all severities, the TBI appeared to impact 

their ability to return to their pre-injury work and financial status.  However, data on other 

factors influencing work return were not collected. This includes employee relationship 

to employer, patient expectations of recovery, job type and enterprise size [8-11]. These 

factors may have influenced why some of the mild patients in this cohort did not return 

to work after 12 months post-injury.  Future studies examining work outcomes must 

collect this data.   
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Participants took approximately 3 – 4 months to RTW regardless of injury severity, consistent 

with literature [17, 30].  This suggests factors other than injury severity influence the timing 

of return [31].  Individual patterns of RTW in this study were complex, with some individuals 

taking under a week and others taking over a year.  The complexities contributing to 

differences in RTW have been investigated in the literature, and include both injury related 

e.g. age, multiple-bodily injuries, intracranial abnormalities at day of injury, fatigue [9, 32], 

employer related (e.g relationship between the employee and employer), enterprise size, 

occupation, and workplace policy [9, 11].  Other factors may include environmental, socio-

political and personal factors including individual expectations of recovery [12, 33].  This 

study demonstrates that time taken to return to work is heterogeneous, with differences across 

samples that cannot be explained by injury severity alone. 

 

The factors indicative of complete RTW suggest that high functional ability and health-

related QoL are associated with positive RTW outcomes [34, 35].  However, lower anxiety 

scores are usually related to better RTW [36].  Conceivably, the high levels of anxiety in this 

study were work-related, with qualitative evidence on TBI survivor perceptions suggesting 

concerns regarding negative employment reprisals such as being laid off, having hours cut, 

and poor shift assignments [37, 38].  It is possible that having insight into the impact of injury 

on work ability may influence anxiety levels [39]. 

 

 

Health related QoL is a new concept in TBI literature, with novel scales in their infancy [39]. 

Our findings indicate that higher health-related QoL is consistent with better work outcomes, 

which is typical in people with other long-term neurological conditions [39, 40].  

Evidence suggests that the EQ5D is a measure of function as opposed to QoL [41].  
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Therefore, those with high functional ability are likely to score highly on the EQ5D.  To 

specifically establish QoL, future research should utilise a more specific measure with better 

construct validity.  These findings are valuable because they are modifiable, unlike 

demographic and injury related factors.  Consequently, factors could be addressed by specific 

rehabilitation interventions and NHS policies to maximise vocational outcomes for those 

seeking and retaining employment post-TBI. 

 

Participants had work-place accommodations in place at each time interval post-injury.  

Literature indicates that adjustments are “temporary” interventions to facilitate retention of 

RTW upon re-entry to employment [42], with research indicating that adjustments are varied 

[37]. Our findings indicate that support from employers may be necessary for longer periods 

following RTW post TBI. This could be explained by the nature of brain injury not being 

understood initially, with sequalae (poor concentration, slower reaction times and fatigue) 

impacting on productivity, meaning many adjustments are made several months after work 

re-entry [43]. It is plausible that adjustments implemented initially may not be reviewed, 

raising questions about the importance of accommodations for job retention.  Future research 

must investigate the value of adjustments and establish how long these are reportedly used or 

if they are in situ indefinitely. 

 

Furthermore, it is unclear whether participants and employers perceive accommodations as 

facilitators or barriers to ongoing employment.  This study indicates that participants were 

less satisfied with their job at 12 months, compared with pre-injury.  This is consistent with 

literature [44].  Longevity of work satisfaction could be compromised by participants 

realising the extent of their injury on their ability to perform their job role.  Evidence suggests 
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that the presence of workplace accommodations often leads to lower status roles long-term as 

individuals are unable to manage their workload at pre-injury capacity [45].  

 

Reductions in working hours post-TBI explains the loss of income experienced in both 

groups.  Our findings indicate that those in the mild group lost a greater proportion of their 

pre-injury earnings compared with those who were moderately/severely injured.  This is 

consistent with research, suggesting that individuals typically declare financial loss following 

TBI  [46].  To our knowledge, this is the first study specifically exploring salary loss between 

groups of injury severities. The definition of mTBI is ambiguous, with commissioners 

underestimating cognitive impairment [47].  This may lead to overestimation of vocational 

abilities.  The findings in this study could be explained by the underestimation of the effect of 

mild TBI, causing financial loss as individuals take longer to adjust to work. Future research 

should consider income from all sources to reflect whether the loss of income from paid work 

is acquired elsewhere, perhaps increasing QoL by working less hours but maintaining a 

comfortable financial situation. 

 

These findings suggest that injury severity alone does not explain the extent to which 

people successfully RTW.  Psychosocial and employment related factors may be key 

determinants of work outcome, regardless of injury type or severity [11, 48, 49]. Most 

people with mTBI recover quickly [17] and may make a 100% recovery in RTW by 12 

months [17, 50]. When this does not happen, non-injury factors are often the reason for 

failure to RTW.  Unfortunately, data on other known predictors, including cognition 

and employment related factors were not collected as part of the primary studies in this 

analysis.  At 12 months post-injury, most people with mild TBI in this sample failed to 

achieve complete RTW, still required workplace accommodations, were less satisfied 
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with their job than pre-injury, and experienced a loss in income, it suggests that a 

binary return to work outcome may mask recovery. Some may require more support, 

possibly with modifiable employment related and psychosocial factors, than is currently 

advised in contemporary guidelines. The exact nature of this support needs to be better 

understood as the availability of interventions to support those with mild brain injuries 

is often restricted in the UK [51].  

 

The findings of this study differ from similar research  [17, 52, 53]. This may be due to 

differences in the way people with TBI were recruited and injury severity classified. 

Just over half of the participants were classified as ‘mild’ TBI.  However, all 

participants were admitted to a trauma unit in a UK hospital for at least 48 hours 

because of their head injury. Diagnosis of mTBI was not always based on a brain scan 

but relied on local diagnostic procedures. Injury severity was categorised using the 

GCS, which has been criticised for its lack of sensitivity and reliability [53]. 

Consequently, the mTBI sample in this study may have included people with injuries 

more significant than concussion or people not admitted to hospital included in other 

studies ([17, 52, 53], which may explain lower 12 month RTW rates in this sample. The 

data was also collected in the UK, which has different employment and health related 

policies compared to other parts of Europe and North America. In the UK, people with 

a brain injury without private medical insurance or whose injury did not result in a 

litigation claim may not receive support to RTW from the NHS.  

 

Limitations    
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One hundred and thirteen participants’ data was available at 12 months (65.7%). Studies with 

similar samples found that responders are often female, older at injury, and have more severe 

injuries [50].  To overcome this problem, future researchers could cross-reference data using 

participant’s national insurance number (or other work-based identifier i.e. tax) to reduce 

missing data, preventing bias.  Despite this, TBI participants are notoriously difficult to 

follow-up, making this large data-set a valuable addition to literature [54].  

  

Furthermore, we did not ascertain the size and type of employer, the relationship 

between the employee and employer, and participant expectations of recovery [11, 12].  

The differences in work-related variables in this research between those with mild and 

moderate/severe injuries may be a complex interaction between TBI related sequalae, 

environmental factors (including the employer and socioeconomics), and personal 

factors (such as re-appraising the meaning of work following a traumatic life event).  

This warrants further research on how non-injury factors impact upon RTW, 

particularly for those with milder injuries.  

 

Despite this study having high statistical power to detect medium and large effects, this was 

based on the original sample size of 172 participants.  Due to loss of follow up data in this 

study, it is possible that this research was under powered to find small effects that may have 

existed, albeit unlikely.   
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Conclusion    

 

To our knowledge, this is the first study to comprehensively describe RTW following 

TBI. Establishing what is meant by ‘return to work’ following TBI is imperative to facilitate 

robust measurement of work outcomes that are currently lacking in TBI research. 

Categorisation of outcome into ‘working’ or ‘unemployed’ fails to provide a complete view 

of the heterogeneous nature of vocational status following TBI.  Whilst most patients RTW 

post-TBI, many work fewer hours, are less satisfied, and fail to sustain work. As healthcare 

resources in the UK are limited and many people in this study still reported workplace 

accommodations 12 months after their injury, this paper raises questions over whether NHS 

resources should be directed towards vocational rehabilitation including working with 

employers to facilitate job retention. Moreover, it highlights the struggles associated with 

working after mild brain injury, a population who are typically offered little help returning to 

and remaining in employment post-injury.   

 

Word count excluding abstract, figures, and tables: 4997 

 

Declaration of interest statement  

The authors report no conflicts of interest in this research.  

  
  

 

 

 

 

 

 

 



Page 25 of 28 
 

 

 References  

 

1. Menon, D.K., Schwab K, Wright DW, Maas AI. Position Statement: Definition of 

Traumatic Brain Injury. Archives of Physical Medicine and Rehabilitation, 2010. 

91(11): p. 1637-1640. 

2. Sherer, M., Davis LC, Sander AM, Caroselli JS, Clark AN, Pastorek NJ.  Prognostic 

importance of self-reported traits/problems/strengths and environmental 

barriers/facilitators for predicting participation outcomes in persons with traumatic 

brain injury: a systematic review. Archive of Physical Medicine Rehabilitation, 2014. 

95(6): p. 1162-73. 

3. van Velzen, J.M., Van Bennekom CA, Edelaar MJ, Sluiter JK, Frings-Dresen MH. 

How many people return to work after acquired brain injury?: a systematic review. 

Brain Injury, 2009. 23(6): p. 473-88. 

4. Kendall, E., H. Muenchberger, T. Gee, Vocational Rehabilitation following traumatic 

brain injury: A quantitative synthesis of outcome studies. Journal of Vocational 

Rehabilitation, 2006. 25(3): p. 149-160. 

5. Franulic, A., Carbonell CG, Pinto P, Sepulveda I. Psychosocial adjustment and 

employment outcome 2, 5 and 10 years after TBI. Brain Injury, 2004. 18(2): p. 119-

29. 

6. Radford, K., Phillips J, Drummond A, Sach T, Walker M, Tyerman A, Haboubi N, 

Jones T. Return to work after traumatic brain injury: cohort comparison and 

economic evaluation. Brain Injury, 2013. 27(5): p. 507-20. 

7. Relyea-Chew, A., Hollingworth W, Chan L, Comstock BA, Overstreet KA, Jarvik JG. 

Personal Bankruptcy After Traumatic Brain or Spinal Cord Injury: The Role of 

Medical Debt. Archives of Physical Medicine and Rehabilitation, 2009. 90(3): p. 413-

419. 

8. Bigos, S.J., Battie MC, Spengler DM, Fisher LD, Fordyce WE, Hansson TO, 

Nachemson AL, Zeh JU. A longitudinal, prospective study of industrial back injury 

reporting. Clinical  Orthopedics and Related Research, 1992(279): p. 21-34. 

9. Walker, W.C., Marwitz JH, Kreutzer JS, Hart T, Novack TA. Occupational 

categories and return to work after traumatic brain injury: a multicenter study. 

Archives of Physical Medicine and Rehabilitation, 2006. 87(12): p. 1576-82. 

10. Cancelliere, C., Donovan J, Stochkendahl MJ, Biscardi M, Ammendolia C, Myburgh 

C, Cassidy JD. Factors affecting return to work after injury or illness: best evidence 

synthesis of systematic reviews. Chiropractic & Manual Therapies, 2016. 24(1): p. 32. 

11. Donker-Cools, B.H., H. Wind, M.H. Frings-Dresen, Prognostic factors of return to 

work after traumatic or non-traumatic acquired brain injury. Disability 

Rehabilitation, 2015: p. 1-9. 

12. Corrigan, J.D., Bogner JA, Mysiw WJ, Clinchot D, Fugate L. Life satisfaction after 

traumatic brain injury. Journal of Head Trauma Rehabilitation, 2001. 16(6): p. 543-

55. 

13. NHS England, Next Steps on the NHS Five year forward view. 2017. 

14. Jones., M., D. McVicar., The Dynamics of Disabilty and Benefit Receipt in Britain, in 

Discussion Paper Series No 11186. 2017, Deutshe Post Foundation. 

http://ftp.iza.org/dp11186.pdf: IAZ Instititute of Labor Economics. 

http://ftp.iza.org/dp11186.pdf:


Page 26 of 28 
 

15. Fadyl, J.K,. K.M. McPherson, Approaches to vocational rehabilitation after 

traumatic brain injury: a review of the evidence. Journal of Head Trauma 

Rehabilitation, 2009. 24(3): p. 195-212. 

16. Waddell, G., A.K. Burton, N.A. Kendal, eds. Vocational Rehabilitation. What works, 

for whom, and when? , ed. Vocational Rehabilitation Task Force Group and Industrial 

Injuries Advisory Council. 2008, The Stationary Office. 

17. Cancelliere, C., Kristman VL, Cassidy JD, Hincapié CA, Côté P, Boyle E, Carroll LJ, 

Stålnacke BM, Nygren-de Boussard C, Borg J. Systematic review of return to work 

after mild traumatic brain injury: results of the International Collaboration on Mild 

Traumatic Brain Injury Prognosis. Archives of Physical Medicine Rehabilitation, 

2014. 95(3 Suppl): p. S201-9. 

18. Radford, K., Phillips J, Jones T, Gibson A, Sutton C, Watkins C, Sach T, Duley L, 

Walker M, Drummond A, et al. Facilitating return to work through early specialist 

health-based interventions (FRESH): protocol for a feasibility randomised controlled 

trial,. Pilot and Feasibility Studies    2015. 1(1): p. 1-24. 

19. Phillips, J., Drummond A, Radford K, Tyerman A. Return to work after traumatic 

brain injury: recording, measuring and describing occupational therapy intervention. 

British Journal of Occupational Therapy, 2010. 73(9): p. 422-430. 

20. Radford K, Phillips J, Jones T, Gibson A, Sutton C, Watkins C, Sach T, Duley L, 

Walker M, Drummond A, et al. FRESH - Facilitating Return to work through Early 

Specialist Health-based interventions: feasibility randomised controlled trial, , in 

2018;22(33). 2018: Health Technology Assessment. 

21. Powell JH, Beckers K, Greenwood RJ. Measuring progress and outcome in 

community rehabilitation after brain injury with a new assessment instrument—the 

BICRO-39 scales. Archives of physical medicine and rehabilitation. 1998 Oct 

1;79(10):1213-25. 

22. Nouri FM, Lincoln NB. An extended activities of daily living scale for stroke patients. 

Clinical rehabilitation. 1987 Nov;1(4):301-5. 

23. Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta psychiatrica 

scandinavica. 1983 Jun;67(6):361-70. 

24. Reilly MC, Zbrozek AS, Dukes EM, The validity and reproducibility of a work 

productivity and activity impairment instrument. PharmacoEconomics, 1993. 4(5): p. 

353-65. 

25. Kind P, Hardman G, Macran S. UK Population Norms for EQ-5D Discussion Paper 

172. 1999. Centre For Health Economics, University of York, York. 1999. 

26. Teasdale G, Jennett B. Assessment of coma and impaired consciousness: a practical 

scale. The Lancet. 1974 Jul 13;304(7872):81-4. 

27. Box GE, Tidwell PW. Transformation of the independent variables. Technometrics. 

1962 Nov 1;4(4):531-50. 

28. Faul F, Erdfelder E, Lang AG, Buchner A. G* Power 3: A flexible statistical power 

analysis program for the social, behavioral, and biomedical sciences. Behavior 

research methods. 2007 May 1;39(2):175-91. 

29. Cohen, J. A power primer. . Psychological Bulletin, 1992  [cited 112 1]; 155-159]. 

Available from: http://dx.doi.org/10.1037/0033-2909.112.1.155  

30. Cuthbert JP, Pretz CR, Bushnik T, Fraser RT, Hart T, Kolakowsky-Hayner SA, Malec 

JF, O'Neil-Pirozzi TM, Sherer M. Ten-year employment patterns of working age 

individuals after moderate to severe traumatic brain injury: a National Institute on 

Disability and Rehabilitation Research Traumatic Brain Injury Model Systems study. 

Archives of physical medicine and rehabilitation. 2015 Dec 1;96(12):2128-36. 

http://dx.doi.org/10.1037/0033-2909.112.1.155


Page 27 of 28 
 

31. Øyeflaten I, Lie SA, Ihlebæk CM, Eriksen HR. Prognostic factors for return to work, 

sickness benefits, and transitions between these states: a 4-year follow-up after work-

related rehabilitation. Journal of occupational rehabilitation. 2014 Jun 1;24(2):199-

212. 

32. Wäljas M, Iverson GL, Lange RT, Liimatainen S, Hartikainen KM, Dastidar P, 

Soimakallio S, Öhman J. Return to work following mild traumatic brain injury. The 

Journal of head trauma rehabilitation. 2014 Sep 1;29(5):443-50. 

33. Forslund MV, Røe C, Arango-Lasprilla JC, Sigurdardottir S, Andelic N. Impact of 

personal and environmental factors on employment outcome two years after 

moderate-to-severe traumatic brain injury. Journal of rehabilitation medicine. 2013 

Sep 5;45(8):801-7. 

34. Chiang CC, Guo SE, Huang KC, Lee BO, Fan JY. Trajectories and associated factors 

of quality of life, global outcome, and post-concussion symptoms in the first year 

following mild traumatic brain injury. Quality of life research. 2016 Aug 

1;25(8):2009-19. 

35. Scaratti C, Leonardi M, Sattin D, Schiavolin S, Willems M, Raggi A. Work-related 

difficulties in patients with traumatic brain injury: a systematic review on predictors 

and associated factors. Disability and rehabilitation. 2017 Apr 24;39(9):847-55. 

36. Sigurdardottir S, Andelic N, Wehling E, Anke A, Skandsen T, Holthe OO, Manskow 

US, Roe C. Return to work after severe traumatic brain injury: a national study with a 

one-year follow-up of neurocognitive and behavioural outcomes. Neuropsychological 

rehabilitation. 2018 Apr 21:1-7. 

37. Mansfield E, Stergiou-Kita M, Cassidy JD, Bayley M, Mantis S, Kristman V, Kirsh 

B, Gomez M, Jeschke MG, Vartanian O, et al. Return-to-work challenges following a 

work-related mild TBI: The injured worker perspective. Brain injury. 2015 Sep 

19;29(11):1362-9. 

38. Galizzi M, Miesmaa P, Punnett L, Slatin C, Phase in Healthcare Research Team. 

Injured workers’ underreporting in the health care industry: an analysis using 

quantitative, qualitative, and observational data. Industrial Relations: A Journal of 

Economy and Society. 2010 Jan;49(1):22-43. 

39. Chen Q, Cao C, Gong L, Zhang Y. Health related quality of life in stroke patients and 

risk factors associated with patients for return to work. Medicine. 2019 Apr;98(16). 

40. Grant M, Radford K, Sinclair E, Walker M. Return to work after stroke: recording, 

measuring, and describing occupational therapy intervention. British Journal of 

Occupational Therapy. 2014 Sep;77(9):457-65. 

41. Nichol AD, Higgins AM, Gabbe BJ, Murray LJ, Cooper DJ, Cameron PA. Measuring 

functional and quality of life outcomes following major head injury: common scales 

and checklists. Injury. 2011 Mar 1;42(3):281-7. 

42. Silverberg ND, Panenka WJ, Iverson GL. Work productivity loss after mild traumatic 

brain injury. Archives of physical medicine and rehabilitation. 2018 Feb 1;99(2):250-

6. 

43. Theadom A, Barker-Collo S, Jones K, Kahan M, Te Ao B, McPherson K, Starkey N, 

Feigin V, Kydd R, Barber PA, Parag V. Work limitations 4 years after mild traumatic 

brain injury: a cohort study. Archives of physical medicine and rehabilitation. 2017 

Aug 1;98(8):1560-6. 

44. Juengst SB, Adams LM, Bogner JA, Arenth PM, O'Neil-Pirozzi TM, Dreer LE, Hart 

T, Bergquist TF, Bombardier CH, Dijkers MP, et al. Trajectories of life satisfaction 

after traumatic brain injury: Influence of life roles, age, cognitive disability, and 

depressive symptoms. Rehabilitation psychology. 2015 Nov;60(4):353. 



Page 28 of 28 
 

45. Libeson L, Downing M, Ross P, Ponsford J. The experience of return to work in 

individuals with traumatic brain injury (TBI): A qualitative study. 

Neuropsychological rehabilitation. 2018 May 15:1-8. 

46. Ruet A, Bayen E, Jourdan C, Diehl PP, Azouvi P. 8-year outcome after severe 

traumatic brain injury: Results from the Paris-TBI Study. Annals of Physical and 

Rehabilitation Medicine. 2018 Jul 1;61:e38. 

47. Buck PW, Laster RG, Sagrati JS, Kirzner RS. Working with mild traumatic brain 

injury: voices from the field. Rehabilitation research and practice. 2012;2012. 

48. Bartys S, Frederiksen P, Bendix T, Burton K. System influences on work disability 

due to low back pain: an international evidence synthesis. Health Policy. 2017 Aug 

1;121(8):903-12. 

49. Shaw WS, Van der Windt DA, Main CJ, Loisel P, Linton SJ. Early patient screening 

and intervention to address individual-level occupational factors (“blue flags”) in back 

disability. Journal of occupational rehabilitation. 2009 Mar 1;19(1):64-80. 

50. Brown AW, Moessner AM, Mandrekar J, Diehl NN, Leibson CL, Malec JF. A survey 

of very-long-term outcomes after traumatic brain injury among members of a 

population-based incident cohort. Journal of neurotrauma. 2011 Feb 1;28(2):167-76. 

51. Seabury SA, Gaudette É, Goldman DP, Markowitz AJ, Brooks J, McCrea MA, 

Okonkwo DO, Manley GT, Adeoye O, Badjatia N, et al. Assessment of follow-up 

care after emergency department presentation for mild traumatic brain injury and 

concussion: results from the TRACK-TBI study. JAMA network open. 2018 May 

18;1(1):e180210-.. 

52. Bloom B, Thomas S, Ahrensberg JM, Weaver R, Fowler A, Bestwick J, Harris T, 

Pearse R. A systematic review and meta-analysis of return to work after mild 

Traumatic brain injury. Brain injury. 2018 Dec 6;32(13-14):1623-36. 

53. Mani K, Cater B, Hudlikar A. Cognition and return to work after mild/moderate 

traumatic brain injury: a systematic review. Work. 2017 Jan 1;58(1):51-62. 

54. Erler KS, Whiteneck GG, Juengst SB, Locascio JJ, Bogner JA, Kaminski J, Giacino 

JT. Predicting the trajectory of participation after traumatic brain injury: A 

longitudinal analysis. The Journal of head trauma rehabilitation. 2018 Jul 1;33(4):257-

65. 

 


