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Abstract
Primary objective: To examine loss to follow-up (LTFU) using a population with traumatic brain injury (TBI) to include
a range of severity and to follow participants to 3 years post-injury. Also investigated were cause of TBI and employment
status.
Research design: The research included 947 adults from a TBI population study. Data were obtained on severity, cause
of TBI and employment status and participants were followed up at 1, 3, 6, 12, 24 and 36 months after injury. Chi-squared
analyses were used to examine rates of loss to follow-up.
Main outcome and results: Overall LTFU increased from 22% at 1 month post-injury to 81% at 3-year follow-up. Most
participants (52%) were employed at the time of their TBI, with 39% of TBIs being motor vehicle related. Lower LTFU at
2 and 3 years post-TBI was significantly associated with severe TBI. Within the mTBI sub-group significantly higher LTFU
at 1 and 6 months after injury and at 2 and 3 years post-injury was associated with TBI from assault. Those sustaining
mTBI from a fall or sport-related injury showed significantly lower LTFU at the 6-month, 12-month and 2-year follow-up
points. The highest LTFU was noted for unemployed participants, with retired participants showing the lowest rate.

Keywords: Traumatic brain injury, loss to follow up, mild traumatic brain injury

Introduction

Longitudinal studies on traumatic brain injury (TBI)
show a high level of loss to follow-up which
potentially creates a systematic bias within the
studies [1, 2]. Reduction of this bias is important
as only the information from longitudinal studies
permits a broader understanding of TBI, allowing
for examination of natural history, causal elements
and influences on outcome [3].

TBI has been described as a global and silent
epidemic [4–7] and a better understanding is needed
of its occurrence/prevalence in the community and of
the presentations of patients within the healthcare
system. This silence is exacerbated as one half to one
third of participants are lost to follow-up [1, 2].

Identification of TBI in the community relies on
standard definitions for TBI and level of severity,
reporting and treatment. Lack of standardization
in these areas has created a lack of consistency
between studies [8]. Once these issues have been
clarified, the characteristics of the total sample
of participants included in a longitudinal study can
be examined and compared with generalizing
the findings. Research can then focus on the charac-
teristics of those individuals who are difficult to follow
and are eventually regarded as being lost to follow-up.
This would provide important information to other
researchers to assist with the planning of new studies.
Extension of this process into the clinical manage-
ment of TBI should also assist in identifying those
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patients who have difficulty in complying with a
therapeutic programme.

To date, longitudinal studies have predominately
focused on one or two levels of TBI severity or have
not even examined the effects of severity on loss to
follow up [9–15]. Of these, studies involving
‘moderate-to-severe’ categories of brain injury and
hospital in-patient programmes are prominent.
These studies have been able to access participants
identified early in their clinical episode as sustaining
TBI and who have been admitted to either a
rehabilitation unit or a specialized brain injury
rehabilitation unit.

Those studies that followed milder injuries have
used varying definitions of mild traumatic brain
injury (mTBI), inclusion criteria, methodologies and
the reporting of loss to follow-up has been variable
[16–25]. One major issue is that some studies only
ran for 6 months and while valuable information was
gained over this time frame a more complete analysis
would have been possible with follow-up to 12
months post-trauma: this is the time point clinicians
often regard as definitive in the diagnosis of ongoing
disability related to mTBI [26, 27]. Stålnake [24]
reported a loss to follow-up of only 20% with
a 3 year follow-up of social support in mTBI. This
study used only one follow-up at 3 years post-injury
and participants were sent questionnaires. No
face-to-face interviews were attempted. Other
studies fluctuated between 35–55% attrition rate at
the 6 month period [20–22] and the methodology
between them differed.

Studies that have included only moderate-to-
severe injuries have focused on fixed extended time
points, such as follow-up at 2 or 5 years post-trauma
[10, 11]. These studies showed a gradual reduction in
participants which may be indicative of the difficulty
of following up the TBI population on a longitudinal
basis for research. Pickelsimer et al. [15] included all
levels of TBI severity in their population-based study
and followed up participants at 1, 2 and 3 years after
injury. They reported 43% attrition across the whole
study, but did not comment on attrition for individual
levels of severity.

The influential work by Corrigan et al. [1, 2] found
patients who were socioeconomically disadvantaged,
have a history of substance abuse and sustain injuries
as a result of violence had a greater rate of attrition.
Acknowledgement of this work and the application of
it to a population-based and longitudinal study,
across all levels of severity, with more frequent
follow-up points may identify and retain participants
who would otherwise be lost. At the 1-year time point
the Suboptimal Outcome Study as described by
Corrigan et al. [1] had an attrition rate of 42%, and
at the 2-year point this was 49%. The Traumatic
Brain Injury Model System’s attrition rate [2] at 1

year was 41% and 45% at 2 years. The Colorado
Traumatic Brain Injury Registry experienced 42%
attrition at 1 year. In the second year they did not
attempt to contact patients they had been unable to
contact in the first year and only contacted those who
had previously participated. This reduced the
number of patients that were eligible for contact
and subsequently reduced their loss to follow-up to
15%. For studies of mTBI to moderate TBI the
research has been to examine the level of disability
that may be experienced within this category of injury
[15–25]. The loss to follow-up was an observation of
the work, not a focus of the study.

Definition of ‘severity’ also differed between stud-
ies [16–24]. All of these factors shifted the focus in
this study from an initial comparison of loss to follow-
up to broader issues of methodology and the handling
of participants related to loss to follow-up. More work
is needed on this topic to identify the most effective
study design for enhancing response rates and max-
imizing measurable outcomes.

The Australian Institute of Health and Wellbeing
(AIHW) defines TBI as an external force resulting in
open or closed head injury that results in impairment
[28]. This definition does not reflect the level of
severity of TBI, which can extend from very mild to
extremely severe. Differentiation is needed both for
research and clinically, as the severity of injury
influences the level of care required [29]. Little is
reported on loss to follow-up from longitudinal studies
where all levels of severity are included and a
population-based sample is used, as opposed to one
of convenience linked to clinical care and review. The
method of categorizing severity of TBI varies between
level of Glasgow Coma Scale at time of injury, length
of loss of consciousness and length of post-traumatic
amnesia (PTA). Other possibilities to improve defi-
nition consistency include use of the examination of
International Classification of Disease Codes (ICD).
However, these codes are not reliable in identifying
TBI, as ICD–10 identifies less than 50% of head
injuries admitted to hospital [8].

With these constraints the incidence of TBI in
Australia as stated by the AIHW was 149/100 000
from 1996–1997 [28]. This estimation was taken from
hospital separations and is an under-estimate [30]. In
the US an average of 1.4 million TBIs occur each year
[6]. When figures are quoted in the literature the
number is often qualified by comments alluding to
under-estimates due to inconsistencies in definition
and reporting [31].

Current study

Background

In Southern Tasmania the incidence of TBI had not
been examined and pathways for clinical care need
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to be established, providing an ideal opportunity to
develop a local database and research programme
to follow the natural history of brain injury in this
region. The total population of Southern Tasmania
is 250 000, which is supported by the Royal Hobart
Hospital, a tertiary referral centre for the whole
island (population 500 000). All cases of head injury
in the region and patients requiring neurosurgery
across the island are treated in the Royal Hobart
Hospital, although their rehabilitation needs are
provided on a regional basis within the State.
There are no specialized outpatient services for
brain injury in the State.

The Tasmanian Neurotrauma Register (TNTR)
was funded by the Motor Accident Insurance Board
from 2003 [32]. Permission to undertake a prospec-
tive population-based study was obtained from the
Southern Tasmania Health and Medical Human
Research Ethics Committee and collaborative links
were established within the Royal Hobart Hospital
(RHH), involving the Departments of Emergency
Medicine, Intensive Care, Neurosurgery,
Rehabilitation and the Community Rehabilitation
Unit. The clinical pathway for brain injury in Hobart
is in its infancy, so support from all these depart-
ments was crucial to assist in identification of TBI
patients. Initially, additional attempts were made to
recruit people from private practice, but this yielded
very few referrals and required more resources than
the study had available.

The study aimed to be population-based and
longitudinal and as such it was important to identify
people with TBI who were admitted to hospital but
for whom their primary diagnosis was not TBI.
Equally, TNTR needed to identify people who were
not admitted to hospital but discharged from the
Emergency Department following their TBI. The
recruitment strategy provided the full range of TBI
severity, very mild to very severe. Inclusion in the
study was based upon criteria taken from the
American Report to Congress [27]. Essentially is
was an adult-based study as the only people not
included were those under the age of 16 and those
with global progressive neurological conditions.
Children were excluded as the measurement and
evaluation tools used were not relevant to children.
Those with progressive neurological illness were
excluded due to the difficulty in differentiating
between the dual pathology and assessing the effects
of recovery of TBI. In addition, people who
answered positively to three or more items on the
Post-Concussion Rivermead Scale [33] were also
included.

Using these criteria, the Emergency Department
isolated a set of International Statistical Classification
of Disease and Health Related Problems, Revision
Ten, Australian Modification Codes (ICD-10AM

codes); identifying potential participants, which were
emailed to TNTR research staff each day (Table I).
Information on all motor vehicle accidents was also
provided to researchers and participants screened for
possible TBI.

These patients were then contacted and inter-
viewed to assess for evidence of a TBI. Lack of
adequate documentation in hospital records that is
linked to the definition of mTBI leads to difficulty in
identification of people with brain injury. A clearer
picture of the patient’s injury is obtained by
reviewing the medical notes and interviewing the
patient to confirm a diagnosis of mTBI [19].
The recruiting of people with milder injuries neces-
sitates going beyond the convenience sampling that
may occur in a hospital-based programme.

Concern has been raised that an unidentified
number of those with mTBI may not have sought
treatment for their injury or that a misunderstanding
of the possible long-term sequelae of mTBI has led
to a lack of support offered to them [26, 27]. For this
reason it is necessary to capture this sub-set of the
total population of TBI, to develop an understand-
ing of mTBI effects for both researchers and clini-
cians. Epidemiological studies have estimated
75–85% of those sustaining a TBI fall into the
mild category [27, 29], which was also the TNTR

Table I. ICD-10 TBI codes.

ICD-10-AM Definition

S00 superficial injuries of the head
S01 open would of the head
S01.7 multiple open wound of the head
S01.8 open wounds of other parts of the head
S02 fracture of the skull or facial bones
S03 Dislocation, sprain and strain of joints and

ligaments of head
S04 Injury of cranial nerves
S05 Injury of eye or orbit
S06 Intracranial injury
S07 Crushing injury of the head
S08 Traumatic amputation of part of the head
S09 Other and unspecified injuries of the head
S14 Injuries of the nerves and spinal cord

at neck level
S15 Injury of the blood vessels at neck level
S17 Crushing injury of the neck
S19 Other and unspecified injuries of the neck
S23 Traumatic rupture of thoracic intervertebral disc
S24 Injury of nerves and spinal cord at thorax level
T02 Fractures involving multiple body regions
T03.0 Dislocation, sprains and strains of head with neck
T06 Other injuries involving multiple body regions,

not elsewhere classified
T07 Unspecified multiple injuries
T90 Sequelae of injuries of head
T91 Sequelae of injuries of neck and trunk
R41 Other symptoms and signs involving cognitive

functions and awareness

Loss to follow-up in TBI studies 941
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experience, and as such the definition of mTBI is
of relevance to the current study.

An unknown number of people with TBI have a
past history of drug and alcohol misuse, psycholog-
ical and psychiatric disorders and/or previous head
injury [34]. To investigate these aspects people with
these pre-morbid factors were included in the study.

The inclusion of people with all levels of severity of
TBI clarified differences in clinical management and
also in management within the research
programme. The mTBI patients were more difficult
to recruit as they often had to be contacted directly in
the community prior to consent. They were more
difficult to follow-up as they were generally attempting
to continue with/return to their pre-morbid normal
life. This raises questions of the level of resolution of
their injury and confirms their isolation as a separate
sub-set within the total population of people with
brain injury. Collection of data fromthese patients was
very valuable, but they appeared less compliant within
the study, which potentially threatened its validity.
Therefore, one aim of the current study was to
examine the loss to follow-up in mTBI.

The same methodology was used with all
participants, but it was hypothesized that the
people who experienced mTBI would be lost from
the study sooner than those who experienced severe
TBI. In addition to this the aim was to examine the
influence of cause of injury and employment status
on loss to follow-up. Due to Tasmania’s no fault
injury claim, provided by the Motor Accident
Insurance Board, people who sustained motor vehi-
cle accidents who were licensed and who were
driving a registered vehicle on a public road had
their medical expenses covered. This provided them
with easier access to services, as many of the
public services had extensive waiting lists. It was
hypothesized that these people would stay within the
study longer and that their engagement with clinical
services would be easier.

It was also hypothesized those who were employed
would be maintained in the study for longer. This
group of people may show a greater concern over
their level of function and have greater awareness
if they are experiencing any area of dysfunction that
effects their employment.

Methods

During the 3 year period 1760 people were identified
as having sustained a TBI; 14% of this total refused
to be involved in the study, 12% could not be
contacted following the initial medical contact in the
emergency department, 2% had travelled overseas
before they could be contacted and 1% of people
were in prison at the time of injury.

Participants who consented to the study were
assessed as close to the time of injury as possible.
Determinants of this included the end of any period of
PTA and a Mini-Mental State Examination >23
[35]. They were then followed-up at 1, 3, 6 and 12
months and 2 and 3 years post-injury. Assessments
were conducted face-to-face with research assistants
from a post-graduate psychology background and
involved a battery of tests and questionnaires covering
physical, social and cognitive domains. Each assess-
ment took 60–90 minutes. No reimbursement or
incentive was offered to participants, but home visits
were offered if people were unable to travel.

Phone calls were routinely used to remind
participants of their follow-up appointments. If
they could not be contacted after several attempts
by phone, letters were sent to their last known
address with an appointment time. If participants
missed an appointment staff would attempt to call
them up at the next follow-up point unless they had
withdrawn from the study. Therefore, it was possible
that a participant may have attended one time point,
missed one and then appeared at the next time point.
Up-to-date address and phone numbers were
checked with each contact. The majority of patients
who could not be contacted moved without leaving
a forwarding address or their mobile phones had
become disconnected. Some actively withdrew from
the study and asked not to be contacted again due to
other commitments and some would confirm their
appointment but then fail to attend.

If participants failed to attend three consecutive
time points and they could not be contacted they
were considered lost to follow-up. People were
considered lost to follow-up, as described by
Corrigan et al. [1, 2], if they could not be located,
refused to be interviewed, died, made no response to
contact or were unable to be interviewed.

Participants

Participants included 947 individuals (334 females,
613 males) who attended the Emergency
Department of the RHH after sustaining a TBI
between 1 November 2003 and 1 November 2006.
The majority of participants were from the southern
region of Tasmania, with a small number of
participants from interstate (who sustained their
TBI in southern Tasmania) or from other regions
of the state (who had been referred to southern
Tasmania for treatment). Participants from other
areas of the state were often admitted directly to
Intensive Care or Neurosurgery. Close liaison with
these areas and the TNTR provided TNTR with
their admission notification. Individuals from
southern Tasmania, who sustained injury elsewhere,
were not included.

942 J. Langley et al.
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Consent was obtained from all participants, except
for cases where people were unable to give consent
due to heavy medication or cognitive impairment
or where individuals were aged less than 18 years.
In these circumstances next of kin were approached
as the person responsible to give consent.

Male participants counted for 65% of the
population and the mean age of participants was
36.08 years (SD¼ 17.69; Median¼ 31.00). Severity
of injury is shown in Table II, based on length of
PTA, as described by Russell and Smith [36].

The breakdown of levels of severity shows 77%
of participants had a PTA of 24 hours or less.
The majority of injuries were caused by transport
including bicycles and pedestrians at 39%. Assaults
made up 27%, falls 19%, sport 7% and other
accidents 8% (as seen in Table III).

Results

Calculations of the loss to follow-up were made after
the study had been running for 3 years. Recruitment
took place over this period and the calculation

of loss to follow-up started after the last recruited
participant in the 3-year period had been in the study
for 6 months. As such each time point was observed
as a new base line population, as some participants
may have already fallen out, some would not have
reached this time point in the study and there may
have been new participants recruited.

Up to and including 12 months post-injury the
loss to follow-up can be seen as a gradual increase to
38% at this time point as shown in Table IV. At the
2 year and 3 year time points this increased to 61%
and 81%, respectively. To explain the rise in loss to
follow-up rate from the 2 year period, the hypotheses
that mTBI participants are at greater risk of being
lost to follow-up was examined. To test this hypoth-
esis loss to follow-up at each time point was then
calculated across the levels of severity shown in
Table V, with each level forming a separate group.

Table V shows the attendance rates at each follow-
up point for the separate severity groups. As TBI
becomes more severe, participants are more likely to
remain in the study and to attend at the later follow-
up points, as shown visually in Figure 1.

Survival in the study and severity of TBI was
examined statistically by collapsing the attendance
data for those participants whose PTA was� 1 day
into one group (labelled ‘mild’), the ‘severe’ group
comprising the data for those with a PTA> 1 day.
Using the attendance numbers underlying the
percentage rates shown in Table V, �2 analyses
were conducted. These analyses at early follow-up
points were not statistically significant, but by 12
months post-injury there was a tendency for the
severe TBI group to show a higher rate of survival
in the study (�2

¼ 3.4357; df¼ 1; p< 0.10). At both
the 2-year follow-up (�2

¼4.7213; df¼ 1; p< 0.01)
and the 3-year follow-up (�2

¼ 6.1963; df¼ 1;
p< 0.01) the severe group showed significantly
higher survival rates in the study (or ‘higher atten-
dance rates’).

As mTBI comprised a very large proportion of the
study, the group with a PTA� 24 hours (n¼ 727)
was examined further, to investigate loss to follow-
up according to cause of injury and employment
status. Table VI provides percentage attendance
data by Cause of Injury.

Using the attendance numbers represented by the
percentage data shown in Table VI, Chi-squared
analyses proved statistically significant at most
post-trauma assessment points (Table VII).
The findings indicated that those mTBI patients
who suffered an ‘Assault’ showed the lowest survival
rates in the study, followed by those whose head
injury was caused in a ‘Transport’ accident.
Significantly higher survival was noted for
those who sustained their mTBI in a ‘Fall’ or
‘Sport’-related injury.

Table II. Severity of traumatic brain injury [36]. Break down
of level of severity within studied population in TNTR.

Severity Duration of PTA n %

Very mild � 5 minutes 258 27
Mild 5–60 minutes 211 23
Moderate 1–24 hours 258 27
Severe 1–7 days 147 16
Very severe 1–4 weeks 51 5
Extremely severe > 4 weeks 22 2

n¼947.

Table III. Employment status and cause of injury of participants.

Employment status Cause of injury

Employed 52% Motor vehicle/transport 39%
Students 13% Assaults 27%
Unemployed 12% Falls 19%
Retired 10% Other 8%
Disability Pensioner 8% Sport 7%
Home Duties 5%

Table IV. Response rates and loss to follow-up
of total study population, n ¼ 947.

Time point Loss to follow-up

1 month 22%
3 months 35%
6 months 37%
12 months 38%
2 years 61%
3 years 81%

Loss to follow-up in TBI studies 943
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Of note is the slight rise in response rate at
the 3 month point amongst all participants
(Table V).

The employment status of the participants with
PTA of 1 day or less is displayed in Table VIII.
Unemployment (53%) in the mTBI population was
virtually identical to that in the total sample (52%).

Employment status and survival in the study
following mTBI was also examined using �2

analyses. Table IX provides the results, which are

significant at the 6-month, 12-month and 2-year
follow-up points. Analysis was not possible at 3 years
post-trauma, due to the low expected numbers
in two of the cells (Home Duties, Disability
Pension). Generally, the lowest survival rates in the
study are seen for those who are unemployed or who
are responsible for home duties, this is despite
researchers being prepared to do home visits. The
highest survival rates are obtained for people who
are retired.

0

20

40

60

80

100

1
month

3
month

6
month

12
month 

24
month

36
month

5 min and less

<5 min - 1 hour

< 1 hour - 24 hour

<1 day - 7 days

< 7 days - 28 days

< 28 days

Figure 1. Total loss to follow-up at all levels of severity to 36 months.

Table VI. Breakdown of participants with a PTA� 24 hours by cause of TBI and response rate over time. Total
n¼ 727.

Assault (n¼ 230) Transport (n¼ 245) Falls (n¼ 141) Sport (n¼ 57) Other (n¼ 54)

% of total 33% 34% 18% 8% 7%
1 month 55% 47% 64% 80 76
3 months 62 64 79 74 55
6 months 49 57 79 63 63
12 months 40 49 62 58 50
24 months 19 29 31 40 26
36 months 5 9 14 21 11

Table V. Percentage response rates at each time point for various lengths of PTA.

PTA Baseline Day 28 Day 90 6 months 12 months 2 years 3 years

0–5 minutes 100 74 62 58 52 45 32
5–60 minutes 100 74 68 56 53 41 29
1–24 hours 100 79 69 65 54 40 37
1–7 days 100 88 70 67 60 50 54
1–4 weeks 100 87 79 71 67 68 66
28þ days 100 100 87 86 86 83 66

Table VII. Survival in study, cause of mTBI and time post-trauma.

1 month 3 months 6 months 12 months 2 years 3 years

*�2 13.792 5.443 13.321 9.286 10.312 14.935
p < 0.01 ns < 0.02 <0.10 < 0.05 < 0.01

*for all analyses df¼ 4.

944 J. Langley et al.
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These three variables for predicting retention
within the study (PTA, cause of TBI, employment
status) were further examined to assess their relative
importance in determining drop-out, using stepwise
Multiple Regression [37]. The results indicated that
the best predictor of drop-out/retention was cause
of injury (p<0.001), followed by employment status
(employed/not employed; p< 0.001) and then PTA
(p<0.05). Multiple Regression analyses suggested
that �10% of the variance could be accounted for
using these three variables. For example, in the
‘worst’ case sub-group who acquired their TBI via
an assault or MVA involving a car or motor-cycle,
who were unemployed and whose PTA was at least
1 day, showed a mean retention with the study of 7.5
months (M¼ 11.5; SD¼ 13.8). In contrast, the
sub-group who sustained their TBI as either a
pedestrian or via a fall or sporting activity and who
were employed, with a PTA of less than 1 day, had
a median retention time of 18.0 months (M¼ 19.9;
SD¼ 15.7).

Discussion

As indicated in the introduction, TNTR’s aim was
to test the hypothesis that people who experienced
mTBI would be lost from a longitudinal study at
a higher rate than those who experienced a more
severe TBI. The study also aimed to examine the
influences of cause of injury and employment status
on loss to follow-up.

Variability in methodology and definition in
previous studies has been noted. The participants

studied by TNTR differ from earlier research in
that 27% of the overall study and 33% of the people
with mTBI sustained assaults. Other studies
report 9–12% assault rates (16,29,31). This varia-
tion between TNTR and other studies may be
associated with an increase in the community’s
presentation to emergency departments in recent
years and the inclusion of very ‘minor’ injuries in this
study as well as the possible increase in violent
activity.

The geographical location of TNTR is helpful to
this type of research, in that it has only one public
hospital with one Emergency Department, which
assists with identification and recruitment, although
Hobart does not have a specialized brain injury unit.
It is, however, linked to a tertiary referral centre that
manages neurosurgery on a state-wide basis. The
rehabilitation of TBI occurs within mainstream
rehabilitation, but there is little coordination
around the follow-up care for all severities of TBI.
This may have an effect on the ability of TNTR to
follow participants, as some of them may view it as
providing them with an unintentional therapeutic
consultation that was otherwise unavailable.
Alternatively, it may have been difficult to identify
the TBI population due to the lack of coordinated
services.

As TNTR is an intensive research programme for
participants, the time commitment asked of them
and the frequency of their attendance in the first year
may have caused participant fatigue and contributed
to loss to follow-up. However, the loss to follow-up
of the mild and moderate TBI participants rose
from �40% to �55% between the 1 and 2 year
assessments, and not at earlier follow-up points,
which argues against this explanation. It could
also be argued that maintenance of the sample
between 1- and 2-year follow-up assessments may
have been better if an 18-month follow-up had been
included. Essentially, these findings indicate that an
increased risk of loss to follow-up after TBI is linked
to severity of injury, employment status and cause
of injury, with the latter being the most important
factor.

Table VIII. Breakdown of participants with PTA� 24 hours by employment status.

Employed
(n¼ 384)

53%

Students
(n¼ 109)

15%
Home Duties
(n¼ 34) 5%

Disability Pension
(n¼ 42) 6%

Retired
(n¼ 76) 10%

Unemployed
(n¼ 82) 11%

1 month 58% 70% 47% 50% 63% 56%
3 month 65 66 44 64 80 54
6 month 64 69 47 71 74 40
12 month 38 50 38 52 72 33
24 month 33 31 24 24 46 9
36 month 9 13 3 2 14 5

Table IX. Survival in study, employment status in mTBI group
and time post-trauma.

Time post-mTBI

1 month 3 months 6 months 12 months 2 years

*�2 4.310 6.895 12.162 23.931 26.835
p ns ns <0.05 <0.001 <0.001

*for all analyses df¼5.
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Limitations

There are a number of potentially important vari-
ables have not been analysed in relation to loss to
follow-up in this programme. These include pre--
morbid psychological illness, drug and alcohol use,
previous head injury and level of education.
In considering participants’ employment status it
would have been helpful to categorize occupations
into professional, semi-professional, tradespeople
and unskilled. This categorization will be explored
in future analyses.

Although the aim of TNTR was to be a popula-
tion-based study, there were not the resources to
support the private hospitals and healthcare centres
to report mTBIs that were not seen in the
Emergency Department. Although this is estimated
to involve a small number of participants, such
notifications would have allowed a fully comprehen-
sive study of TBI.

Conclusions

In summary, TNTR has been able to demonstrate
the level of severity of injury influences the loss to
follow-up and to minimize threats of bias to the
study each level of severity should be viewed as a
separate population. Also of influence are cause of
injury and employment status, as people who expe-
rience assault and those who are unemployed have
a greater risk of being lost to follow-up. The risk of
people who experience assault is an important issue,
as the rate of assaults within the TNTR population is
higher than other studies populations [29, 30] and
further investigation needs to look at the factors
influencing this.

Difficulty occurs when trying to compare loss to
follow-up rates between studies and benchmark
figures. The differences in methodology may present
some advantages as participants may respond better
to a 1–2 year follow-up where face-to-face inter-
viewing is not required and routine brain injury units
and clinical follow-up is available. A more intense
research programme with multiple assessment points
over 3 years also has its advantages and disadvan-
tages. Further work examining methodology related
to loss to follow-up would benefit the future estab-
lishment on longitudinal studies. More work needs
to be done to correlate research findings with clinical
programmes for people with brain injury, so that
early identification of those requiring therapeutic
programmes can be made. In the meantime, these
findings should help clinicians identify those TBI
patients at higher risk of dropping out of treatment/
follow-up.
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