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Abstract 

Objectives: traumatic Brain Injury(TBI) is one of the most common neurosurgical emergencies 

but the long-term outcome remains unclear. This study investigated the global outcome and 

return to work after TBI and tried to identify any relationships that exist with injury and 

demographic features. 

Patients & Methods: 1322 consecutive TBI admissions over 4 years, assessed at a specialist 

neurorehabilitation clinic at 10weeks and 1yr. The outcomes were Extended Glasgow 

Outcome Scale(GOSE), return to work, Rivermead Head Injury Follow-up Questionnaire, 

Rivermead Post-Concussion Symptoms and the Hospital Anxiety and Depression Score. 

Results: 1 year follow-up was achieved in 1207(91.3%). Mean age was 46.9(SD17.3) and 

49.2% had mild TBI. The proportion attaining Good Recovery increased from 25.1% to 42.9% 

by 1year. However 11.4% deteriorated in GOSE. Only 28.1% of individuals returned to the 

same pre-morbid level of work by 10 weeks, improving to 45.9% at 1year. Over a quarter 

(25.6%) at 1 year were unable to make any return to work or study. Several demographic and 

injury variables were associated with these outcomes including TBI severity, social class, past 

psychiatric history and alcohol intoxication. These may allow targeting of vulnerable 

individuals. 

Conclusions: In a largely representative TBI population including predominantly mild injury, 

there is still considerable functional disability at 1 year and many individuals are unable to 

make any return to pre-morbid vocation. 

Keywords: TBI, outcome, GOSE, follow-up, prognosis, employment, cohort, ICF, participation 

restriction 

 

Introduction 

One of the most common emergencies in neurosurgery is Traumatic Brain Injury(TBI) which 

is a major cause of worldwide disability and mortality especially in the young.1-3  It represents 

a significant public health problem with long lasting repercussions for individuals and their 

families.4  The management of TBI and the education of affected individuals and their families, 

requires an accurate knowledge of the long-term outcomes and prognosis after injury; few 

individuals report complete symptom resolution.5 A prediction of outcome would also allow 

better planning of future care needs and development of TBI services. Given the increasing 



incidence of TBI, particularly in the developing world, there is a need for reporting of long-term 

outcomes in order to inform the planning of future services.1,6 

A number of important studies have examined TBI outcomes and the proportion achieving a 

good response varies considerably. This field is fraught with pitfalls which can make 

comparison difficult. Outcome can be measured in many different ways with a variety of 

measures across health domains e.g. impairment, activity limitation or participation 

restriction.8 Studies are often subject to selection bias e.g. young victims or only 

severe/moderate TBI, ignoring the fact that the majority of injuries are mild. Furthermore, TBI 

studies are notorious for their attrition of patients to follow-up with up to 70% of cases lost at 

6 months9 resulting in poor representation of the adult TBI population. There is therefore a 

clear need for further large, prospective, well-designed follow-up studies as many have 

advocated,3,6-7 ideally in a non-selected TBI population that is as representative as is possible, 

of those admitted with the condition.1 

The lack of local neurosurgical expertise or specialist rehabilitation in many areas is likely to 

affect TBI outcome.10,11 Post-injury care is often fragmented with a wide range of different 

specialties involved; patients often end up in the specialty of what is considered the most 

significant injury12 and TBI often falls in the background to more significant orthopaedic or 

visceral injury.  It has been shown that early rehabilitation input improves the management of 

TBI13 and that coordination of an appropriate TBI pathway can improve the medium to long-

term outcome and decreased length of stay.12,14,15 The importance of a “continuous chain” of 

specialised rehabilitation has been recognised and shown to benefit patients.14,16,17 

In our region (in the North of England), the creation of a new Brain Injury Service facilitated 

the improved management and coordination of TBI healthcare in 2009.18 In particular the 

earlier surveillance of admissions with TBI, afforded the opportunity for Rehabilitation 

Medicine services to be involved in early management, advice and support for families. 

Importantly, it also presented the opportunity to follow-up patients, most of whom were 

previously discharged without any TBI follow-up. Multidisciplinary care in a specialised 

rehabilitation setting, is known to improve health outcomes19,20 and it has been shown that 

follow-up of even mild TBI can reduce long-term symptoms and improve outcomes.12,21 Hence 

a key part of the new service was a brain injury clinic to review patients after injury, offer 

support to patients and family and organise any further treatment or referrals. 

While it is important to establish the effect of such neurorehabilitation pathways, this is difficult 

as traditional randomised controlled trials would not be considered ethical in providing 

specialised rehabilitation after TBI.22 Comparison with historical data prior to a pathway 

creation is possible and has been shown to provide a benefit.14 However this does not account 



for recent changes in medical management and resuscitation techniques that may be 

responsible for changes in outcome.1,23 

While it was therefore not possible to prove that the new pathway had improved mortality or 

other outcomes directly, it did allow the follow-up of a large prospective cohort; the Sheffield 

Brain Injury after Trauma (SHEFBIT). This constitutes a TBI population admitted with TBI of 

all severities, ages and aetiologies. We believe that it represents a true depiction of TBI as 

seen and treated by clinicians and can help to guide professionals and inform patients. As 

such, it constitutes a “real-world” pathway and is relevant to anyone who has an interest in 

TBI. Reviews have often called for such pragmatic and realistic studies to demonstrate the 

outcomes of TBI and effects of any interventions.1 

Our aim was to record the 1 year outcome of TBI and any associations with other variables.  

We now report on this outcome from the first four years of data collection from the pathway 

(2011-2015). 

 

Patients and Methods 

 

Clinical Pathway/Population 

The design of the TBI clinical pathway has been described previously12 and was initiated in 

2009 to try and reduce the variations in quality of care that patients with TBI received. The 

brain injury team oversee the care of all admitted TBIs. It facilitates transfers between 

appropriate services involved in the management of trauma, ensures assessment by all 

relevant specialists and importantly, arranges follow-up after discharge. 

The resulting SHEFBIT (Sheffield Brain Injury after Trauma) cohort is a large prospective 

group of adult patients admitted by the Emergency Department(ED) in a large teaching 

hospital in the United Kingdom. Data collection started in August 2011 and patients admitted 

up to July 2015 were screened for inclusion.  All participants had a CT head scan and at least 

one day as in-patient.  Decisions about admission and monitoring were decided by NICE 

(National Institute for Health and Care Excellence) Guidelines (January 2014)) This included 

neurosurgical review or intervention.24 Exclusions were for previous TBI requiring hospital 

treatment, age<17, dementia or out of area for follow-up.  Age was no bar to inclusion thus 

generating as representative a TBI population as possible. Common Data Elements criteria 



were used to make a TBI diagnosis.25 TBI severity was based on the GCS in the ED rather 

than at scene. 

Follow-up appointments were arranged for 9-10 weeks after injury in a Neurorehabilitation 

Brain Injury clinic. Attendance was encouraged by letters, a text message and a phone call 

from clinic staff to patients. Those who failed to attend, were called to encourage attendance 

and re-appointed. This process was repeated at one year follow-up. The same clinician (RS) 

saw all patients. Information on demographic features such as employment and gender and 

injury factors such as GCS and aetiology, were recorded. Psychiatric history was operationally 

defined as a psychiatric condition or taking medication for a diagnosed psychiatric condition. 

A record of alcohol intoxication was taken from admission records. 

The Trauma Audit and Research Network (TARN) classification was used for mechanism of 

injury; this lists falls, assault, road traffic collisions (RTC) and “other” mechanisms (work site 

injuries or falls over 2 metres.26  CT scans were graded by the “overall appearance” system 

which grades the distribution of CT abnormalities after TBI; these are classed as normal, mild 

focal injury(one cerebral lobe), medium focal injury(two adjacent cerebral lobes) and diffuse 

injury.27 Medical comorbidity was defined by a Cumulative Illness Rating Scale >10 (CIRS)28 

establishing significant level of comorbidity. The National Statistics Socio-Economic 

Classification (NS-SEC)29 was used to classify socioeconomic class. The pre-injury 

employment status was recorded as those working (including full-time students), unemployed 

or retired.  

The study was approved by both the Hospital Trust and the University of Sheffield Ethics 

Committees (STH16208). 

 

Outcome Measures 

GOSE 

The primary outcome measure was the Extended Glasgow Outcome Scale (GOSE).30  This 

is the most commonly used primary outcome measure after TBI31 and the extended scale has 

been shown to improve distinction between outcome groups and improved differentiation of 

outcomes.32 Assessment was by means of a structured clinical interview by a single 

investigator (RS) to minimise misclassification.  To address the small numbers falling into the 

vegetative state outcome, this level was grouped with severe lower. 



There is excellent correlation of GOSE with functional outcomes, measures of injury severity 

and mood scales.32 There is also excellent correlation with cognitive scores and neurological 

examination33 and between GOSE at discharge and at five to seven years after injury.34 

 

Return to work 

Work status at follow-up was ascertained at interview and recorded in three categories; unable 

to work, partial return to work and a complete return to work or the capacity for work for those 

who were retired or unemployed. Students were similarly assessed as complete, partial or no 

return to study. 

Other measures 

Patients also completed a Rivermead Head Injury Follow-up Questionnaire and a Rivermead 

Post-concussion Symptom Score. The former is a ten item participation measure8 for 

psychosocial function after TBI and the latter is a commonly used checklist of sixteen common 

head injury symptoms. Both are graded in Likert style from 0-4 and both have been validated 

in TBI populations, showing good psychometric properties.35,36  

Depression and anxiety were assessed using the HADS (Hospital Anxiety and Depression 

Scale)37 which has 14 questions in total for both anxiety and depression and produces an 

overall score of 0-21 for each.  This is validated in TBI populations for a score >8 identifying 

depression38 and a score >11 as a level signifying severe depression.38,39 

 

Statistics 

The results are largely descriptive and presented as frequencies with percentages. Numerical 

data is presented as mean and standard deviation when approximating to normal distribution 

or median and range otherwise.  With GOSE and Return to Work as ordinal dependent 

variables, comparison with other variables is made as follows; for binary independent variables 

(ethnicity, gender, comorbidity, alcohol intoxication, psychiatric history) a Mann-Whitney test 

was applied; for nominal independents with >2 categories (aetiology, social support level, pre-

injury employment), a Kruskal-Wallis test was applied; for ordinal independent variables 

(severity, social class, CT scan abnormality) a Kendall-Ĳ was applied as appropriate. Outcome 

questionnaire scores (RHFUQ, RPCS and HADS) at 10 weeks and 1 year were compared 

with a Wilcoxon Signed Ranks test as normal distributions could not be assumed. Significance 

level was p<0.05 and all statistical analyses were performed using version 23 of SPSS. 



 

Results 

Population and injury features 

Over a four year period (2011 to 2015) a total of 1934 cases with TBI were admitted via the 

Emergency Department. Exclusions (209 cases) were made for dementia, previous TBI with 

admission and residence out of area. In 319 cases, the initial diagnosis of TBI could not be 

confirmed from detailed history. After these exclusions, 1406 individuals had follow-up 

appointments at 8-10 weeks, of whom 1322 attended their initial appointment. All of these 

individuals were then followed up at one year as well.  At one year there were 60 deaths; 

115(8.7%) cases were lost to follow-up despite repeated phone calls, letters and text 

messages. These individuals lost to one year follow-up, were older by 3.9 years and had 

slightly lower symptom and participation restriction scores at 10 weeks but there were no other 

significant differences to the remaining 1147 cases who attended follow-up.  Including deaths, 

this final study population corresponds to a total of 1207 cases with a primary outcome 

measure at one year, representing a one year follow-up of 91.3% (Figure 1). 

The mean age of the cohort was 46.7 years (SD 20.6); median age was 45.6 (range 17.7-

94.1yrs). Women were older and had less severe TBI with a higher proportion of falls.   The 

majority of the cohort were in employment and there was slight underrepresentation of higher 

socioeconomic classes compared to the national population in the 2011 census.(Table 1).  

Length of stay had a strong positive skew towards short periods of stay as many admissions 

were overnight stays only. Indeed 86.3% of admissions were <10days.  Median length of stay 

was 2 days (range 1-163).   

Table 2 depicts the injury features; falls and RTC were the most common causes of TBI. Injury 

severity classified by GCS, was predominantly mild injury; 651 (49.2%) had mild TBI, 

448(33.9%) moderate TBI and 223(16.9%) had severe TBI. This represents a closer 

approximation to the real-life distribution of TBI than many other studies.  

Almost 40% of admissions had a normal CT scan; only 6.7% showed widespread or diffuse 

scan changes (Table 2). 

 

Outcomes 



The primary outcome was the Extended Glasgow Outcome Scale and is shown in Table 3 for 

both time-points.  There was an improvement in outcome scores over this time period with 

fewer individuals falling into severe disability(SD) outcome and a higher proportion attaining a 

good recovery(GR). In total, 609 individuals improved their GOSE (50.5%). The majority of 

these only increased by one level on the scale (441, 36.5%) with the remainder experiencing 

a rise of more than one level.  

There was also a large number of individuals who deteriorated in GOSE level (138, 11.4%) 

although 60 of these were deaths. The remainder stayed at the same GOSE level (460, 

38.1%).  

Furthermore at one year, GR (combining both upper and lower categories) was only achieved 

by 42.9% of the cohort with 11.8% still showing SD. No one who was in the Severe Lower 

group at 10 weeks, had managed to improve into the Good Recovery outcome (either lower 

or upper). Only ten individuals in the Severe Upper group, managed to improve into the Good 

Lower or second best outcome. This suggests that very few individuals in the Severe Disability 

group at 10 weeks, are likely to attain a good recovery. These changes are shown in Table 3 

which shows the overall outcome categories at 10 weeks and 1 year but also how each group 

from 10 weeks, progresses after 1 year. 

Correlation coefficients were calculated and exhibited negative associations of GOSE with 

lower GCS, increasing age, medical comorbidity, lower socioeconomic class, pre-injury 

unemployment and abnormal CT scan (p<0.001). There was no association to gender, 

ethnicity, aetiology or social isolation (Tables 1,2) 

Return to work also showed a marked improvement from ten weeks to one year (Table 4).  

However, at one year, only 45.9% of the cohort had returned to fulltime work i.e. the exact 

same capacity prior to injury but over a quarter of the cohort was still unable to return to any 

form of work whatsoever. There was an association with increasing injury severity and with 

aetiology of injury(p<0.001). There was no association with gender. Individuals in the 

professional and management grades were more likely to return to work than those in lower 

SEC as were those who were unemployed pre-injury. 

Scores on the Rivermead Head Injury Follow-up Questionnaire(RHFUQ) and Rivermead Post-

Concussion Symptoms Score(RPCS) also showed improvement over the time period (Table 

5). However these scores still represent a considerable level of impairment and participation 

restriction even at one year.  The RHFUQ dropped from 15.1(SD10.7) to 11.1 (SD 9.5) and 

the RPCS dropped from 18.7(SD12.6) to 14.6 (SD 11.3) at one year.  (p<0.001) 



Anxiety and depression scores on the HADS remained high although had dropped from 10 

weeks. Using the established cut-off score of >8, 48.1% demonstrated clinically significant 

levels of depression and 48.9% for anxiety at 10 weeks. This dropped to 36.8% and 36.5% 

respectively after 1 year. While this was a statistically significant drop (p<0.001) for both 

domains, this still represents a high level of emotional distress. If a further cut off score ≥11 is 

used to represent very severe cases, the corresponding figures for depression and anxiety 

were 32.7% and 36.8% at 10 weeks and reduced to 21.8% and 25.3% at one year.  

  



Discussion 

This is the largest prospective single centre study that we are aware of, using face to face 

interviews. There were 1322 cases with data at 10 weeks and 1207 successfully followed up 

at one year with a follow-up proportion of 91.3% which represents very successful retention 

rate.  TBI studies are notorious for their high attrition rate with as many as 70% lost by six 

months.9 This leads to systematic bias in most TBI studies. This was overcome by chasing 

patient follow-up. While any recruited population is prone to biased selection or institutional 

effects, we have tried to recruit a cohort that is largely representative of adults admitted with 

TBI and of relevance to all clinicians working in the field. 

Over the course of a year, while there were substantial improvements in many patients, there 

was still a considerable degree of remaining disability even in those with mild TBI (MTBI) or a 

normal CT scan.   At the same time many individuals with severe TBI (STBI) showed marked 

improvements with several reaching a full or Good Recovery group status. This highlights the 

difficulty in predicting outcome based purely on TBI severity. 

Research in TBI is often confounded by the many ways of defining and hence measuring TBI 

outcome. We have used a number of indicators across various domains of function, 

participation restriction and activity limitation which are consistent with the ICF (International 

Classification of Functioning).8 The primary outcome measure was GOSE which is recognised 

as the most common TBI outcome measure.31,32  This is a composite measure of overall global 

function, including as it does, elements of physical impairment, activity limitation and 

participation restriction.  The GOSE can be considered a “real life” outcome measure.  While 

some have considered the GOSE relatively insensitive to change, particularly in MTBI,40 this 

was not our experience in this study. There was considerable movement across levels 

although 37% retained the same status as at 10 weeks. Indeed 11.4% showed a drop in their 

functional status on the GOSE indicating the delayed or ongoing effects of TBI which may 

reach their maximal effect sometime after the injury. This is often true of behavioural 

sequalae.7  

Other studies have reported that long term outcomes often show little improvement with similar 

levels of disability up to 7 years after injury.41-43 Others have shown a plateauing of recovery 

after 2 years.44-46 The largest multicentre report of GOSE found deterioration in scores after 5 

years47 or even 10 years.48 We intend to continue follow up to ascertain the nature of long-

term change beyond 1 year. 

The proportion who experienced good recovery increased from 25.1% to 42.9% by one year.  

In the same time 4.5% (60) of the cohort had died.  Given that almost 50% of individuals 



sustained MTBI, the relatively small proportion who managed the highest recovery was 

perhaps disappointing.  The short mean length of stay also reflects the relatively “mild” nature 

of injury. This low overall proportion, highlights the repercussions for individuals, families and 

for society as more than half of individuals even with MTBI, exhibit considerable change to 

their previous level of function.  

An important finding was that no individuals from the lowest outcome group (SL) at 10 weeks, 

moved into the good recovery group, either lower or upper. Only one individual moved from 

the second lowest outcome at 10 weeks (SU) into the best group (GU) and 4.1% moved into 

the GL outcome. It is therefore very unlikely that anyone in the Severe Disability group at 10 

weeks, is going to show good recovery after 1 year. 

In terms of demographic or injury features that were associated with GOSE, we found that 

GCS, age, CT scan abnormality, socioeconomic class, pre-injury employment, past 

psychiatric or medical illness and alcohol intoxication all showed an association with outcome.  

While other studies have also found associations with TBI severity,4,14,49 negative associations 

have also been shown.5,41,50 Increasing TBI severity affects self-awareness or the ability to 

judge one’s own limitations or impairment. It is suggested that those with severe injury, may 

over-rate their recovery and report fewer problems51 which may explain some of the disparity 

between studies. 

The relationship between age and worse outcome, has been noted previously.23,43 After many 

decades of improving mortality rates in TBI, the relative stagnation in mortality rates in recent 

years has been attributed to the ageing population pyramid and the increased proportion of 

TBI in the elderly.1 

Association with CT findings has only been shown after STBI52 and in general, CT modelling 

provides poor predictions of outcome53 Classification systems for CT scans such as the 

Marshall system, are focussed mainly on STBI and the need for neurosurgical intervention.52,54 

They are poor across the whole TBI spectrum, most of which are MTBI. Our use of the “overall 

appearance” method allows description across the full TBI spectrum and is the first report that 

we are aware of that shows a clear association of CT abnormality and one year global outcome 

across a mixed TBI group. The development of a true predictive model based on CT scans 

remains a “holy grail” in TBI management but probably requires the development and 

availability of better radiological methods. 



It was equally important in this study, to note the features that did not show an association 

with outcome e.g gender, ethnicity, injury aetiology and social isolation. Other studies 

however, have reported a link with such features.55,56  

The poor outcome for many individuals was also clearly reflected in the other main outcome 

measure which was return to work(RTW).  This was assessed as the capacity to work 

including voluntary or unpaid work and was compared against the previous capacity to work 

for those who were unemployed or retired. This could therefore be equally applied to those 

who were retired as it considered the capacity to work in terms of a return to previous physical 

and cognitive levels. 

RTW is one of the most important contributors to successful rehabilitation and 

reintegration.57,58 It was therefore disappointing that in this group, a large proportion of 

individuals did not return to work fully, with 25% managing no work whatsoever. The outcome 

was related to injury severity as well as to employment status prior to injury. It was also 

interesting that there was an association with socio-economic class(SEC) as derived from 

employment type and professional group.29 Interestingly, others have found an inverse link 

with SEC.59 

Our results are broadly within the limits of previous studies although much of the literature is 

focussed on highly selective populations of STBI or young individuals.  Furthermore, studies 

differ in their definition of “return to work”; some consider even a partial return as a successful 

outcome.  The rate of unemployment can be as high as 61% in the large TBIMS cohort58 and 

generally studies in STBI show less likelihood of RTW.6,22,60 A systematic review reported an 

overall rate of 41% employed.61 Relationships to TBI severity, age and previous disability have 

been demonstrated previously.3,22,38,49,58,60,62 In a study of mild-moderate TBI, everyone 

returned to work although a quarter were part-time.5 No one else has found comparable rates 

of return. It has also been shown that RTW can fluctuate considerably with time and it is likely 

to be a dynamic variable.63  It is therefore important to continue to follow this cohort in order 

to document further changes or fluctuations in employment status. 

Outcome was also measured in the form of a symptom checklist (Rivermead Post Concussion 

Score) and a measure of participation restriction(Rivermead Head Injury Follow-up 

Questionnaire).  These showed  improvement over a year but still represented quite high levels 

of disability.  In many cases, the highest levels of symptoms were often reported in those with 

MTBI and normal CT scans; we have noted the higher levels of depression in those with 

normal CTs compared to mild scan abnormality.64  It has been shown that up to 25% of 

individuals have long term disability and symptoms after MTBI and have been described as 

the “miserable minority”.65  Interventions aimed at support of this group are a pressing 



requirement in TBI care. It has also been found that those with the best outcome can 

sometimes report the most unmet need requiring intervention.43 It has even been reported that 

scores on RPCS can increase after one year although this was not our experience.50  Similar 

results were also shown with measure of psychosocial distress in the form of the HADS.  Both 

anxiety and depression scores reduced over one year but still represented a very high level of 

these conditions at one year (>40%). Even at the higher cut-off value on the test, the levels of 

severe depression and anxiety were >20%.64 

We have successfully shown the ability of a dedicated Service to identify and survey most 

adult admissions with TBI and to successfully follow up patients with minimal loss. This is an 

impressive achievement in itself.   This is likely to be the most comprehensive means of case 

capture with active seeking out of cases rather than waiting for referrals or examination of 

databases and medical coding.  The service was set up to coordinate the care of TBI 

admissions, provide support to the individuals and their family, to detect post-injury 

complications and to address specific problems by means of appropriate follow-up.  In terms 

of the numbers of TBI cases that one would expect in the regional population(400,000), it 

would seem that the majority of these have been identified by the pathway and followed up at 

clinic. Again this is an impressive feat.  A similar service also in the UK reported a likely follow-

up rate of only 3% of likely TBIs68 and a multicentre study of STBI, identified only 1/3 of likely 

cases69 There is clearly considerable unrecognised or unmet need and the recognition of this 

is an important step in informing purchasers and health providers.4,47 

Recent research in a number of Scandinavian centres has demonstrated the use of a 

“continuous chain” of rehabilitation to improve TBI outcomes and shows clear benefit for 

dedicated rehabilitation pathways.17,43,45 These studies also report that a very high proportion 

of individuals (upto 80%) are receiving ongoing rehabilitation even after one year.  This 

perhaps reflects the success of universal health care coverage and provision in such 

countries. Unfortunately such provision is much less frequent in the UK despite a similar health 

care system based on need rather than payment. 

Comparison of our results to other literature is important but there is considerable variation 

across studies making it difficult to draw parallels. 

Many studies focus on moderate-severe TBI and the proportion identified with Good Recovery 

at one year ranges from 1.3%70 up to 74%.23,42-45,60,66,67,71-73 Even in a pure STBI group, 46% 

can show GR.16 Others have found little change in GOSE after 5-7 years.41,43,47,57 Even in pure 

STBI studies, using a dichotomised outcome of good/bad, studies show a wide range of good 

outcome between 7-64%.16,22,60,66,69 Our findings suggest that even many with MTBI have poor 

outcome but that injury severity was strongly associated to global outcome. Studies show a 



number of other associations with injury or demographic features but there is no consistent 

agreement between studies and it is difficult to make any conclusions as to the features that 

predict outcome.2,60,66 

Such results highlight the fact that prediction of long term outcome is very difficult.  Predictive 

TBI models have largely focussed on acute prognosis and the need for neurosurgery, or on 

mortality73,74 but these show poor correlation at one year with GOSE60 The problem with long 

term modelling is that psychological and social factors will become more significant than initial 

injury features over time.6,43,50  In general, attempts to model outcome in the long term have 

had mixed results with a low proportion of variance attributable to the model even for GCS or 

CT abnormality.16,23,66  It is hoped that data from this cohort can also be modelled and we hope 

to report this shortly without dichotomising the outcome and hence oversimplifying outcome 

into good and bad.74 Such results may provide helpful but realistic information for patients, 

relatives and for service development, leading to better guidelines.75 

There are a number of particular strengths of this study. This includes the large number of 

prospective TBI admissions followed from the date of injury onwards. While all study 

populations are prone to some form of recruitment bias, this population had minimal exclusions 

and therefore better represents the true spectrum of adult TBI including elderly patients. Some 

studies look at very select groups e.g.medicolegal cases or only RTC.49,60 The use of GOSE 

allows for a consideration of previous disability or work status and measures change since 

injury which is useful for elderly or those with medical comorbidity. The assessment and 

consistency of a dedicated brain injury clinic and the ability to chase up and encourage clinic 

follow-up were undoubted strengths given the attrition in many other studies. The use of 

patient-reported outcome with community based individuals is another strength. The use of a 

single observer to assess GOSE removes inter-observer variation although does introduce 

risk of a systematic bias. A range of outcomes was measured and covers a number of ICF 

domains.8 

A number of weaknesses should also be noted.  This is a single centre study and the results 

from one regional population may not be applicable to all other groups. The GOSE has been 

criticised as relatively insensitive to change and does not differentiate between disability 

caused by TBI or other injury from trauma. The observer for outcome was not blinded and 

could be biased.  We have not recorded a quality of life measurement nor assessed cognitive 

function. 

In conclusion, we have shown that a specialised rehabilitation service can systematically 

organise TBI follow-up with minimal losses. Most centres do not arrange routine TBI follow-

up. In the context of increasing health costs and economic austerity, it is important to show 



the value of follow-up.  It is known that collaborative effects can decrease care costs and 

improve outcomes;19 it is imperative for accredited programmes to show their value.  It is clear 

from this study, that many individuals continue to suffer poor outcome after TBI and are unable 

to return to their pre-injury lives.  This affects global function, work, levels of psychosocial 

distress, participation and symptoms. Such loss causes considerable suffering in society and 

should be the target for intervention by TBI Services. 
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