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RESEARCH ARTICLE

Fear avoidance and return to work after mild traumatic brain injury
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Lois J Surgenorf, Jonathan Hackneyg, and Richard J. Siegert e

aDepartment of Orthopedic Surgery and Musculoskeletal Medicine, University of Otago, Christchurch, New Zealand; bSchool of Psychology, Te 
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Zealand; dDepartment of Psychology, University of British Columbia, Vancouver, Canada; eTBI Network, Department of Psychology, Faculty of Health 
and Environmental Sciences, Auckland University of Technology, Auckland, New Zealand; fDepartment of Psychological Medicine, University of 
Otago, Christchurch, New Zealand; gBurwood Academy Trust, Christchurch, New Zealand

ABSTRACT
Objectives: Fear avoidance is associated with symptom persistence after mild traumatic brain injury 
(mTBI). In this study, we investigated whether fear avoidance was associated with other outcomes such as 
return to work-related activity (RTW).
Materials and Methods: We analyzed associations between fear avoidance and RTW 6–9 months after 
mTBI, in two merged prospective mTBI cohorts. Adult participants aged 16 or over (n=175), presenting to 
outpatient services in New Zealand within 3 months of their injury, who were engaged in work-related 
activity at the time of injury, were included. Participants completed the Fear Avoidance Behavior after 
Traumatic Brain Injury (FAB-TBI) questionnaire at enrollment and 6 months later. Associations between 
FAB-TBI scores and RTW outcome were analyzed using multivariate approaches.
Results: Overall, 53% of participants had RTW by 6–9 months after mTBI. While early fear avoidance was 
weakly associated with RTW, persistent high fear avoidance between study assessments or increasing 
avoidance with time were associated with greater odds of still being off work 6–9 months after injury.
Conclusions: Pervasive and increasing avoidance of symptom triggers after mTBI were associated with 
lower rates of RTW 6–9 months after mTBI. Further research is needed to better understand transition 
points along the recovery trajectory where fear avoidance behaviors fade or increase after mTBI.
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Introduction

Mild traumatic brain injury (mTBI) is a common injury, 
representing up to 90% of all traumatic brain injuries, with 
an estimated incidence exceeding 600 per 100,000 cases a year 
globally (1). It is common among adults of working age where 
return to pre-injury levels of work and productivity are impor
tant and expected outcomes (2). However, following an mTBI, 
return to work can be delayed, incomplete, or not achieved (3). 
Up to a third or more of mTBI cases experience difficulties 
with employment more than 6 months after injury (4–6). Rates 
vary across studies, and to some extent in relation to differ
ences in the way return to work outcomes have been 
conceptualized.

Return to work, employment, and productivity are terms 
that are often used interchangeably in the mTBI literature. 
Some studies have defined return to work pragmatically as 
any return to work after mTBI regardless of type, level, or 
quality (4). However, return to some or any work-related 
activity, as opposed to return to usual pre-injury work and 
productivity levels, are very different outcomes. Others have 
applied stringent return to work criteria. For example, in 
a prospective study examining the impacts of post- 
concussion symptoms and work outcomes in Taiwan 
(n = 179) (7), outcomes were defined in terms of pre-injury 

work status versus post-injury status, as well as stability of 
employment after injury, capturing additional nuances in out
comes. Aside from the economic benefits, paid work improves 
well-being and life satisfaction and can be protective against 
loss of self-worth and identity and financial hardship (8,9). For 
those in paid work before their mTBI, non-return and even 
partial return to paid work can have negative economic and 
psychosocial consequences (10). Identifying and addressing 
barriers to and prognostic factors for, achieving optimal return 
to work outcomes after mTBI is an important focus of ongoing 
research.

Recent systematic reviews and population-based studies 
considering factors associated with mTBI return to work out
comes have inconsistently identified different person factors 
such as younger or older age (1,11,12); higher or lower levels of 
education (1,13); injury factors such as radiology outcomes, 
overall symptom burden, particular acute symptoms such as 
nausea and vomiting (1,2); occupational factors such as work 
type, levels of responsibility and autonomy (4); and litigation 
status (1), as important. Few studies have investigated malle
able psychological factors and return to work outcomes in any 
depth, even though a growing literature exists demonstrating 
important associations between various psychological factors 
and other mTBI outcomes (14). These psychological factors 
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include expectations and beliefs (15), anxiety (16), psycholo
gical flexibility (17) and fear avoidance (18).

Fear avoidance is a validated risk factor for poor out
comes from a variety of health conditions (19), originally 
developed to explain the transition from acute to chronic 
lower back pain (20). It has recently been applied to under
standing the development of persistent symptoms after 
mTBI (18,19,21,22). Theories of fear avoidance have a long 
history in psychology (23). Fear avoidance involves learning 
to avoid not only an expected aversive event but also aver
sive antecedent stimuli. For example, a person may learn to 
avoid activities and situations that are perceived to provoke 
or worsen symptoms after mTBI (antecedent stimuli), in an 
effort to avoid experiencing unpleasant symptoms them
selves (the aversive event). Accordingly, the fear avoidance 
model suggests that when symptoms attributed to mTBI are 
perceived as dangerous, this contributes to fear-based avoid
ance of activities identified as symptom triggers (24). While 
this can be adaptive early after injury (such as within the 
first 24–48 hours) (18,19), sustained avoidance of symptoms 
and activities may become maladaptive and lead to increas
ing symptom persistence through deconditioning and sensi
tization (18,25,26). Theories of fear avoidance would also 
predict that as symptoms persist, relationships between fear 
avoidance beliefs and behaviors, and a widening range of 
perceived symptom triggers, could strengthen with time 
through cyclic processes of classical and operant learning 
principles, as well as generalization (23). For certain indivi
duals, this could result in an increasing range of avoided 
activities perceived as symptom triggers, resulting in con
stricting levels of activity and function with time.

A core activity with potential for symptom exacerbation 
and concomitant fear-based avoidance is return to work. To 
date, only one study was found examining the role of fear 
avoidance and return to work (one of a panel of outcomes) 
after mTBI (18). Participants (n = 87) were recruited from 
outpatient clinics in Canada and return to work was defined 
by structured interview as return to usual levels of work 
(same work activity, hours, responsibilities) versus incom
plete or no return, measured at 7 months following mTBI. 
There were significant associations between early fear avoid
ance and later symptomatic, functional disability, and psy
chiatric outcomes, although not return to work outcome. 
The researchers felt fear avoidance and return to work 
associations may have been weakened by other factors sepa
rate from injury, such as availability of workplace modifica
tions. In addition, patients attending outpatient clinics early 
after mTBI are typically encouraged to pace return to usual 
activity (27,28). Slower progress over time may be associated 
with increasing fear avoidance behaviors through the cyclic 
learning principles discussed above. Encouragement by 
health-care providers to pace return to activity such as 
work and, for example, to avoid symptom triggers at work 
(29), could unintentionally reinforce fear avoidance for some 
(30). Given the limited focus to date, further investigation of 
the associations between fear avoidance and return to work 
after mTBI is warranted. This may help to identify triggers 
along recovery timelines where interventions may need to 
shift focus.

Study objectives

The aim of this study was to examine associations between fear 
avoidance over time and return to usual levels of work-related 
activity (RTW) after mTBI in a sample of participants recruited 
from outpatient concussion services. Those presenting to such 
tertiary services are likely to be a select sub-population of people 
with mTBI, with higher levels of psychosocial risk and potential 
for prolonged recovery (18). Driven by the theoretical under
standings of fear avoidance described above, we hypothesized 
that for this mTBI sub-population i) fear avoidance behaviors 
early after injury (i.e., <3 months) would not be strongly pre
dictive of RTW outcomes 6–9 months after mTBI. This is 
because in the sub-acute phase (<3 months), such behaviors 
can be adaptive and avoidance of symptom triggers is incorpo
rated into early treatment guidelines (29), ii) high fear avoidance 
at six-nine months after mTBI would be associated with lower 
rates of RTW, and iii) persistent high fear avoidance from 
baseline to six-nine months after injury, as well as less reduction 
in fear avoidance behaviors with time, would be associated with 
lower rates of RTW six-nine months after injury. We also aimed 
to investigate what routinely collected demographic and clinical 
factors might moderate these relationships.

Materials and methods

Design and setting

This is a secondary analysis of data collected from participants 
attending outpatient concussion services in New Zealand who 
were enrolled in two separate studies. Both studies used pro
spective observational methods following participants for up 
to 9 months after mTBI. The study samples were combined to 
provide a larger representative sample of people attending 
concussion services. In study 1, participants were recruited 
from five outpatient clinics providing rehabilitation services 
for mTBI across both the North (n = 2) and South Islands 
(n = 3) of New Zealand between February 2019 and 
October 2021. The aim of study 1 was to investigate psycho
logical predictors of mTBI outcome. In study 2, participants 
were recruited from an additional nine outpatient clinics pro
viding rehabilitation services for mTBI in the North Island of 
New Zealand between March 2020 and September 2020. The 
aim of study 2 was to examine the role of psychological flex
ibility as a mediating factor influencing psychological predic
tors of mTBI outcome. All clinics were funded by New 
Zealand’s government-funded injury insurance scheme, with 
the funder also providing standard operating procedures for 
mTBI management across all participating clinics. Eligibility, 
recruitment procedures, study assessment timelines, and mea
sures were similar across both studies, enabling merging of 
datasets for the analyses. Eligible and consenting participants 
completed questionnaires using REDCap (31), a secure web- 
based platform either in person or by e-mail link (n = 169), by 
mailed questionnaires (n = 5), or by telephone (n = 1). Data 
were collected at enrollment (mean = 6.5 weeks after injury 
(SD = 2.6, range 2–13 weeks); time 1) and 6 months later 
(mean = 31.8 weeks post-injury (SD = 3.9, range 23– 
44 weeks); time 2). Data collection continued during the 
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COVID-19 pandemic and during periods of restriction and 
lockdown in New Zealand, data were collected remotely.

Ethical approvals for the studies were received from New 
Zealand’s National Health and Disability Ethics Committee 
(study 1: ref 18/CEN/79) and the Auckland University of 
Technology Ethics Committee (study 2: ref 20/32).

Participants

Eligible potential participants were approached by a clinician 
from the outpatient clinic to invite participation. Eligibility 
criteria for participants for both studies were as follows: 1) 
aged 16-years or older (study 1) and 18-years or older 
(study 2), 2) sustained an mTBI according to World Health 
Organization Neurotrauma Taskforce criteria (32), 3) were less 
than 3 months post injury at enrollment, 4) were fluent in 
English, 5) were engaged in work-related activity at time of 
injury, and 6) had no prior neurological condition or severe 
unstable medical condition (e.g., respiratory illness and can
cer), including a past history of moderate-to-severe traumatic 
brain injury. In study 1, n = 85 and in study 2, n = 90 parti
cipants’ data were included, resulting in a combined sample of 
n = 175 participants (see Figure 1).

Data collection and measures

i) Demographic and clinical variables
Data for both studies were collected via self-report and 

included age at injury, gender, ethnicity, highest education 
level, pre-injury employment status, mental health history, 
and history of previous mTBI. Clinical variables included 
mechanism of injury, time from injury to the first study visit 
(time 1) and time from injury to the second study visit 
(time 2).

ii) Return to work outcome at time 2, 6–9 months after 
mTBI

In study 1, participants were asked at their second study 
visit “Have you returned to your usual levels of work-related 
activity (including study)?” Response options were coded as 
“yes I am back at usual levels of work activity; yes, but I am still 
not back at usual levels; No – I’m not back yet.” In study 2, 
these RTW outcomes were collected by file review for example, 
recorded RTW outcomes by occupational and vocational 
therapists at 6 months post-injury. For the analyses, RTW 
outcome was dichotomized as i) return to usual levels of 
work activity, or ii) not back or partially back to usual levels.

iii) Post-concussion symptoms
The Rivermead Post-Concussion Symptom Questionnaire 

(RPQ) is a 16-item self-report questionnaire that assesses 
common symptoms following mTBI (33). The RPQ consists 
of somatic symptoms (headaches, dizziness, nausea and vomit
ing, noise and light sensitivity, sleep disturbance, and double 
vision); cognitive symptoms (forgetfulness/poor memory, 
poor concentration, and taking longer to think); and emo
tional symptoms (being irritable/easily angered feeling 
depressed or tearful, feeling frustrated or impatient). 
Participants rated the presence and problem status of these 
symptoms on a scale of 0–4 (0 = not experienced at all; 1 = no 
more of a problem than before injury; 2 = a mild problem; 
3 = a moderate problem; 4 = a severe problem). A total score 
was calculated by summing all 16 items, with scores of 1 
recoded to 0 following recommendations of King et al. (33). 
Rasch analysis has shown that the RPQ demonstrated good 
internal consistency in a traumatic brain injury sample (person 
separation index = 0.87) (34).

iv) The Fear Avoidance Behavior after Traumatic Brain 
Injury Questionnaire (FAB-TBI)

The FAB-TBI includes 16 items sourced from fear avoid
ance scales originally developed for chronic pain and has been 
validated for mTBI (35). Items are rated on a 4-point scale 
ranging from 0 (strongly disagree) to 3 (strongly agree) and 
summed to produce a total score ranging from 0 to 48, with 

Eligible and Invited
(n = 174)

Eligible and Invited
(n = 166)

Completed Visit 1
(n = 120)

Completed Visit 1
(n = 143)

Completed Both Visits
(n = 101)

Completed Both Visits
(n = 98)

Included Study 1
(n = 85)

Included Study 2
(n = 90)

Total Participants
(n = 175)

Study 1 Study 2

Declined (n = 23)

Did not complete visit 2
(n = 45)

Not engaged in work
(n = 8)

Declined (n = 54)

Did not complete visit 2
(n = 19)

Not engaged in work
(n = 16)

Figure 1. Included participants from studies one and two (n = 175).

BRAIN INJURY 543



higher scores meaning greater levels of avoidance. Items refer 
to the avoidance of activities that might make symptoms worse 
(e.g., “I should not do my normal work with my present 
symptoms, “I purposely avoid doing activities that might elicit 
a headache”). The FAB-TBI has been validated using the Rasch 
model in an mTBI sample and shown good internal consis
tency (person separation index = 0.91) (35). In this study, 
FAB-TBI total ordinal scores were converted to total interval 
scores using previously developed Rasch conversion 
tables (35).

v) Depression, Anxiety, and Stress Scale-21 (DASS-21)
The DASS-21 (36) is a 21-item self-reported scale measur

ing depression, anxiety, and stress with a focus on the previous 
7 days. Higher scores on this measure reflect elevated levels of 
depression, anxiety, and stress symptoms. The DASS-21 has 
good psychometric properties and is a valid measure of depres
sion, anxiety, and stress symptoms in people with brain injury 
(37). For this study, total DASS-21 scores were calculated to 
reflect general psychological distress, with higher scores indi
cating higher distress (38). The DASS-21 as a unidimensional 
scale has shown good internal consistency (Cronbach's 
alpha = 0.86) (38).

Statistical analyses

Data were analyzed using SPSS version 28 (39). Findings are 
reported following Strengthening the Reporting of 
Observational Studies in Epidemiology (STROBE) guidelines 
(40). Demographic and clinical characteristics were summar
ized using descriptive statistics such as means, standard devia
tion, ranges, and frequencies.

In step 1, demographic and clinical variables were examined 
by levels of fear avoidance at times 1 and 2. In step 2, we 
examined associations between time 1 fear avoidance (FAB- 
TBI interval scores) and dichotomized RTW outcome at time 
2, using logistic regression. Odds ratios (OR) and 95% con
fidence intervals (CIs) were estimated controlling for demo
graphic and clinical covariates identified as potential 
confounders. Covariates included in the models were selected 
a priori in line with STROBE recommendations, guided by 
previous research (41), and included demographics (age, gen
der, ethnicity, and education), mental health history, prior 
concussion history, symptom burden, and distress. 
Continuous measures were rescaled by 10% of the scale max
imum before being entered into the regression models to 
improve interpretability (42). First, the main predictors of 
interest (fear avoidance at time 1) and covariates were entered 
separately into individual models to examine unadjusted asso
ciations between the various predictors and with RTW out
comes. Adjusted modeling then included all covariates were 
then entered into a single model to estimate the adjusted 
association between fear avoidance and RTW while control
ling for potential confounders together. Next, we examined 
associations between fear avoidance (FAB-TBI interval scores) 
at time 2 and dichotomized RTW outcome at time 2, using 
independent sample t-tests.

In step 3, we examined patterns of fear avoidance between 
times 1 and 2 and associations between these patterns and 
RTW outcomes. Pearson’s correlation was computed between 

time 1 and time 2 FAB-TBI interval scores. The Bland Altman 
approach (43) was used to examine the agreement and differ
ences between FAB-TBI at times 1 and 2 in more depth, by 
using the mean and standard deviations of the differences 
between FAB-TBI time 1 and 2 scores. The differences between 
the FAB-TBI interval scores between time 1 and 2 were plotted 
against the averages of these two measurements. 95% agree
ment limits were calculated for difference scores with the 
assumption that 95% of scores should lie within ±2 SD of the 
mean difference (43). FAB-TBI scores were dichotomized as 
low versus high at times 1 and 2, based on frequency distribu
tions in the sample and normative data previously published 
(21), to consider associations between change patterns in FAB- 
TBI scores over time and RTW outcome. These associations 
were examined by calculating the proportion of participants 
who RTW, and comparing group differences using chi-square 
tests.

Estimates were reported with two-sided 95% CIs. We used 
list-wise deletion, the default SPSS approach, to manage miss
ing data. There were no missing data points for our primary 
outcome (RTW at 6–9 months after mTBI). Missing data 
points for our main predictor (FAB-TBI scores) were low 
and randomly distributed (Time 1: 7%; Time 2: 4%).

Results

Description of study sample

The sample was on average 36.7 years of age (SD 13.7, range 
16–69). There were more women (65%) and a majority 
reported their ethnicity as New Zealand European (91%). 
Participants endorsed high levels of education, with 65% 
describing their highest education level as tertiary or 
University. The most common injury mechanism was falling 
(39%), followed by head struck by an object (24%) and trans
port-related accidents (21%). Over half of the sample reported 
a mental health history (55%) and 47% endorsed a prior his
tory of mTBI. Demographic and clinical characteristics for 
studies 1 and 2 are shown in Table 1. Demographic and clinical 
characteristics grouped by patterns of fear avoidance between 
times 1 and 2 are shown in Table 2. Notably, Table 2 shows 
there was a relationship between education and fear avoidance 
patterns, with participants endorsing higher educational 
attainment being over-represented in low fear avoidance 
groups. At time 2, 53% of the sample had RTW.

Fear avoidance and return to work or study outcome

i) Time 1 fear avoidance and RTW (Table 3)
Unadjusted logistic regression modeling showed fear avoid

ance at time 1 made a contribution to RTW 6–9 months after 
mTBI (χ2 (1) = 4.40, p = 0.05). Those with high fear avoidance 
were less likely to be back at the usual levels of work (OR 0.75, 
95% CI 0.56–0.99). Other time 1 variables associated with 
RTW at time 2 included age, symptom burden, and psycholo
gical distress. Those participants who were older and those 
with higher levels of symptoms and distress at time 1, were less 
likely to be back at usual levels of work at time 2. Adjustment 
for demographic and clinical variables shrunk the estimated 
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effect of fear avoidance toward the null (OR 0.82, 95% CI 0.55– 
1.24), suggesting some of the observed association between 
fear avoidance at time 1 and RTW is due to confounding 
with these variables, most likely age. Of the covariates included 
in the full model, only age (being older) and having a previous 
mTBI were associated with non-RTW (full model χ2 

(12) = 29.08, p < 0.01). This means hypothesis one is only 
partially supported because while high fear avoidance at time 1 
was associated with RTW, the relationship was confounded by 
demographic factors such as age.

ii) Time 2 fear avoidance and RTW
Fear avoidance at time 2 was associated with being back at 

usual levels of work (mean difference = 5.56, 95% confidence 

intervals 3.63, 7.49, p < 0.01), meaning those with higher fear 
avoidance were less likely to be back at usual levels of work. 
These results support hypothesis two.

iii) Patterns of fear avoidance over time RTW
The time 1 and 2 FAB-TBI scores were correlated (r = 0.52, 

p < 0.01). We then examined difference patterns in FAB-TBI 
interval scores over time before examining these differences in 
relation to RTW outcomes. Differences in FAB-TBI interval 
scores between times 1 and 2 (Time 1 – Time 2) for the whole 
sample were as follows: mean of the difference = 6.93, 95% 
agreement limits −5.10 to 18.94. Figure 2 shows the differences 
in FAB-TBI interval scores plotted against the average of time 
1 and 2 FAB-TBI interval scores with 95% agreement limits. 

Table 1. Demographic and clinical characteristics of the two study samples (n = 175).

Variable Study 1 (n = 85) Study 2 (n = 90)

Demographic characteristics
Age [(years), mean (SD)] 37.0 (14.8) 36.5 (12.8)
Sex [male, n (%)] 34 (40.0) 28 (31.1)
Ethnicity [n (%)]
- New Zealand Māori 7 (8.2) 8 (8.9)
- Non New Zealand Māori 78 (91.8) 82 (91.4)
Highest education level [n (%)]
- High school or less 33 (38.8) 29 (32.2)
- University/Tertiary 52 (61.2) 61 (67.8)
Previous mild traumatic brain injury [yes, n (%)] 48 (56.5) 35 (38.9)
Previous mental health history [yes, n (%)] 50 (59.5) 46 (51.1)
Injury and Clinical Characteristics
Mechanism of Injury [n (%)]
- Transport-related 28 (32.9) 9 (10.0)
- Fall 25 (29.4) 43 (47.8)
- Assault 9 (10.6) 5 (5.6)
- Hit by Object 9 (10.6) 33 (36.7)
- Other 14 (16.5) 0 (0.0)
Symptoms at time 1 [T1 RPQ Total, mean (SD)] 29.9 (13.7) 29.2 (13.6)
Psychological distress at time 1 [T1 DASS-21 Total, mean (SD)] 16.9 (11.0) 20.0 (13.0)
Time from injury to assessment at time 1 (T1) [weeks, mean (SD)] 6.5 (2.6) 6.5 (2.7)
Time from injury to assessment at time 2 (T2) [weeks, mean (SD)] 30.6 (4.2) 32.9 (3.2)

T1 = Time 1 = (6.5 weeks after injury); T2 = Time 2 (31.8 weeks after injury); FA = fear avoidance, RPQ = Rivermead Post 
Concussion Symptoms Questionnaire; DASS-21 = Depression, Anxiety, and Stress Scale.

Table 2. Demographic and clinical characteristics of the study sample by patterns of fear avoidance behavior after traumatic brain injury (FAB-TBI) scores at times 1 and 
2 (n = 175).

Patterns of fear avoidance between times 1 and 2

Variable Low-Low (n = 50) Low-High (n = 24) High-Low (n = 23) High-High (n = 59)

Demographic characteristics
Age [(years), mean (SD)] 37.9 (14.3) 38.9 (13.1) 30.4 (11.3) 37.4 (13.7)
Sex [male, n (%)] 17 (34.0) 7 (29.2) 6 (26.1) 25 (42.4)
Ethnicity [n (%)]
- New Zealand Māori 4 (8.0) 2 (8.3) 2 (8.7) 2 (8.7)
- Non New Zealand Māori 46 (92.0) 22 (91.7) 21 (91.3) 22 (93.2)
Highest education level [n (%)]
- High school or less 10 (20.0) 5 (20.8) 9 (39.1) 29 (49.2)
- University/Tertiary 40 (80.0) 19 (79.2) 14 (60.9) 30 (50.8)
Previous traumatic brain injury [yes, n (%)] 26 (52.0) 9 (37.5) 7 (30.4) 28 (47.5)
Previous mental health history [yes, n (%)] 23 (46.0) 14 (56.5) 13 (60.3) 35 (58.3)
Injury and Clinical Characteristics
Mechanism of Injury [n (%)]
- Transport-related 11 (22.0) 9 (37.5) 0 (0.0) 14 (23.7)
- Fall 21 (42.0) 7 (29.2) 7 (30.4) 24 (40.7)
- Assault 2 (4.0) 2 (8.3) 3 (13.0) 5 (8.5)
- Hit by Object 12 (24.0) 5 (20.8) 10 (43.5) 12 (20.3)
- Other 4 (8.0) 1 (4.2) 3 (13.0) 4 (6.8)
Symptoms at baseline [T1 RPQ Total, mean (SD)] 22.0 (13.7) 31.3 (11.8) 32.9 (9.4) 35.8 (10.6)
Psychological distress at baseline [T1 DASS-21 Total, mean (SD)] 12.1 (9.1) 19.9 (9.7) 17.6 (10.8) 25.0 (12.8)

T1 = Time 1 = (6.5 weeks after injury); T2 = Time 2 (31.8 weeks after injury); FA = fear avoidance, RPQ = Rivermead Post Concussion Symptoms Questionnaire; DASS- 
21 = Depression, Anxiety, and Stress Scale, Fear avoidance measured with FAB-TBI = Fear Avoidance Behavior after Traumatic Brain Injury Questionnaire interval 
score; Time 1 Low FAB-TBI scores: 0.0–22.6, High FAB-TBI scores: 23.1–48.0; Time 2 Low FAB-TBI scores 0.0–17.4, High FAB-TBI scores 18.4–48.0.
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On average, participants showed an improvement in their 
FAB-TBI interval score (reduction in fear avoidance), though 
there was significant variability, with some participants endor
sing large reductions in fear avoidance and some, worsening 
fear avoidance with time. Figure 2 also shows that these pat
terns were associated with RTW.

Change patterns between low and high fear avoidance were 
associated with RTW (χ2(3) = 26.64, p < 0.01). Participants with 
low levels of fear avoidance at both times 1 and 2 were more likely 
to be back at usual levels of work at time 2 (n = 34, 68% back at 
work). Those with high fear avoidance at time 1 but low fear 
avoidance at time 2 were also more likely to be back at work 

(n = 19, 83% back at work). On the other hand, participants with 
high levels of fear avoidance at both times 1 and 2 were less likely 
to have returned to usual levels of work (n = 18, 31% back at 
work). Those with low fear avoidance at time 1 but high fear 
avoidance at time 2, were also less likely to be back at work (n = 9, 
38% back at work). These relationships are shown graphically in 
Figure 3.

Discussion

Return to work outcomes after mTBI are complex and 
multifactorial, with interactions between demographic, 

Table 3. Baseline variables and return to work related activity 6–9 months after mild traumatic brain injury (n = 175).

N RTW T2 (yes, n %) Unadjusted OR 95% CI

Time 1 Fear avoidance (FAB-TBI), per 5 unit change 0.75 0.56–0.99
Gender
- Male 54 38 (70.4) 1.67 0.89–3.14
- Female 99 55 (55.6) Ref.
Age at injury
− 16–25 years 34 29 (85.3) 6.78 2.22–20.68
− 26–35 years 52 33 (63.5) 3.39 1.23–9.38
− 36–45 years 25 12 (48.0) 2.06 0.65–6.54
− 46 − 55 years 19 9 (47.3) 1.93 0.57–5.59
− 56–70 years 23 7 (30.4) Ref.
Ethnicity
- Non-Māori 141 86 (61.0) 1.33 0.46–3.83
- Māori 12 7 (58.3) Ref.
Education
- High school or less 54 33 (61.1) 1.00 0.53–1.85
- Tertiary/University 99 60 (60.6) Ref.
Mental health history
- Yes 84 49 (58.3) 0.81 0.44–1.47
- No 69 44 (63.8) Ref.
Previous concussion
- Yes 68 39 (57.4) 0.63 0.34–1.24
- No 85 54 (63.5) Ref.
Time 1 Symptom burden (RPQ), per 6 unit change 0.84 0.73–0.97
Time 1 Psychological distress (DASS-21), per 6 unit change 0.86 0.73–1.01

Dependent variable = return to usual levels of work-related activity (RTW) at time 2 (T2); OR = Odds ratio; CI = Confidence Interval; FAB-TBI = Fear Avoidance 
Behavior after Traumatic Brain Injury Questionnaire (total interval score); RPQ = Rivermead Post-Concussion Symptom Questionnaire (total score); DASS- 
21 = Depression, Anxiety, and Stress Scale (total score).

Figure 2. Fear avoidance scores between times 1 and 2, showing mean of the difference (middle line) and 95% agreement limits. (A larger positive difference means 
greater improvement in fear avoidance. FAB-TBI = Fear Avoidance Behavior after Traumatic Brain Injury questionnaire; RTW = return to usual levels of work-related 
activity 6–9 months after mild traumatic brain injury).
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injury-related, occupational, and psychological factors. In 
our sample, 53% of participants had returned to usual 
levels of work-related activity 6 to 9 months after mTBI. 
This is lower than that reported in other studies where 60– 
90% of people have returned to work 6 months after mTBI 
(4,44). Higher return to work rates are typically reported 
among samples of participants recruited from acute or 
emergency department settings (6). Accordingly, the lower 
rate in our study may reflect not only differences in the 
way return to work was conceptualized but also differences 
in sample characteristics. Our participants were recruited 
from outpatient services within 3 months of injury and 
likely reflect a sub-set of the wider working mTBI popula
tion. Those referred to outpatient services are likely to be 
those with greater risk for slow recovery and symptom 
persistence, arguably requiring more time to return to 
usual levels of activity (18). In these individuals, examining 
psychological risk factors may help to better understand 
recovery and return to activity outcomes such as work.

The focus of the present study was associations between fear 
avoidance and mTBI work-related activity outcome. Fear 
avoidance behavior has been associated with general recovery 
and symptomatic outcome after mTBI (18,19) and may also be 
important in understanding return to activities such as work. 
Consistent with the study hypotheses, fear avoidance early 
after injury was a weak predictor of RTW 6–9 months after 
mTBI. However, participants with persistent high levels of fear 
avoidance from baseline or worsening fear avoidance with 
time, were less likely to be back at usual levels of work 6–9 
months after their injury.

Our findings are supported by fear avoidance theoretical 
frameworks (20), although they do not necessarily uncover the 
direction of relationships between fear avoidance and RTW. 
That is, the point at which avoidance behaviors transitioned to 
more or less adaptive patterns remains unclear. Participants 
with low fear avoidance at time 1 or those with high baseline 
fear avoidance but who were able to transition from high to 
low avoidance between times 1 and 2 seemed more likely to 

have returned to usual levels of work by 6–9 months. For these 
participants, it is not known if lower levels of fear avoidance at 
time 2 followed or allowed for successful RTW.

Conversely, those with higher baseline fear avoidance unre
mitting over time, or those who transitioned from low fear 
avoidance to high fear avoidance, were less likely to be back at 
work 6–9 months after mTBI. Models of fear avoidance and 
learning theory (20,23), would suggest that for those with 
persistent high fear avoidance, associations between feared 
stimuli (e.g. worsening of symptoms) and certain activities 
(e.g. cognitive activity or work) may be negatively reinforced 
and maintained over time because of persistent avoidance of 
symptom triggers. In those whose fear avoidance increased 
with time, premature return to activity or work failure experi
ences could reinforce cause and effect beliefs about dangerous
ness of engaging in activities such as work, encouraging 
increased avoidance of symptom triggers rather than develop
ment of approach-type behaviors. For this group, avoidance of 
symptom triggers may generalize and strengthen with time 
(45), although as noted, determining the point where avoid
ance shifts to becoming less adaptive remains unclear.

Mechanisms shown to mediate relationships between dis
tress, post-concussion symptoms, and outcome after mTBI, 
help to understand what mediates transitions between avoid
ance and approach coping after mTBI (17). One such mechan
ism is psychological flexibility (46). Psychological flexibility 
involves adapting to and balancing fluctuating situational 
demands, allocating mental resources and shifting perspective 
(47). Although relationships are likely to be complex, one 
possibility is that coping styles involving high psychological 
inflexibility may result in more rigid application of advice from 
mTBI clinicians to rest and pace return to activity to minimize 
symptom exacerbations. This might inadvertently reinforce 
and strengthen avoidance.

Considering other variables that might impact these rela
tionships, we also found older age was associated with fear 
avoidance and lower odds of being back at usual levels of work. 
This is consistent with many studies that show that older 

68%

38%

83%

31%

32%

62%

17%

69%

Figure 3. Frequency bar graph of return to work-related activity by patterns of fear avoidance between times 1 and 2. (RTW = return to usual levels of work-related 
activity).
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adults can take longer to return to work (11). Another impor
tant demographic factor that could mediate relationships 
between fear avoidance and return to work outcomes is educa
tion. Lower levels of education have been found among those 
with delayed return to work after mTBI (1), and among those 
with higher levels of fear avoidance after mTBI (18). In our 
study, there were trends to lower levels of educational attain
ment among participants with higher levels of fear avoidance 
at baseline, but these relationships did not appear associated 
with return to work over time. This may reflect the complexity 
of relationships between fear avoidance and return to work 
outcomes, underscoring the importance of exploring other 
factors such as, for example, psychological flexibility (17).

Clinical implications

Work place accommodations and pacing interventions can be 
useful early after mTBI for some (48), but potentially unhelpful 
for those who are highly fear avoidant. For this group, inter
ventions encouraging pacing and symptom avoidance may 
reinforce dangerousness beliefs. High or increasing levels of 
fear avoidance behavior should flag to clinicians that alterna
tive treatment approaches are indicated.

Treatment approaches for fear avoidance in other patient 
populations, such as chronic pain, typically involve adaptation 
of cognitive behavior therapy (CBT) targeting fear and anxiety 
(20). Graded exposure-based therapy (GET) that targets fear of 
activities and situations perceived to exacerbate symptoms, 
may be ideally suited to addressing avoidant coping after 
mTBI. These approaches typically include intentional expo
sure to feared stimuli. Such approaches have been shown to 
decrease levels of pain-related fear and improve function 
among people with chronic back pain (49). These approaches 
have also begun to be applied to mTBI. In a multi-center 
randomized controlled trial in the Netherlands (50), a brief 
CBT intervention is being evaluated that targets maladaptive 
coping styles such as avoidance, in particular to enhance mTBI 
return to work outcomes. In a feasibility study in Canada, 
participants (n = 73) were randomized to treatments designed 
to address fear avoidance or endurance coping styles (27). In 
this feasibility study, GET demonstrated potential to selectively 
reduce fear avoidance after mTBI and is a promising option for 
improving outcomes among those at risk for prolonged mTBI 
symptoms.

Finally, clinicians could consider treatment approaches that 
specifically target psychological processes that might mediate 
relationships between fear avoidance and return to activity 
after mTBI. For example, targeting psychological inflexibility 
is a core component of acceptance and commitment therapy 
(ACT) approaches (51). There is increasing theoretical and 
empirical support for ACT interventions for people with per
sistent difficulties following traumatic brain injury (17,52).

Limitations and directions for future research

There are limitations to acknowledge. Merging datasets from 
two studies while advantageous in providing a larger pool of 
participants could have introduced bias if there were systema
tic differences between samples. There is no particular reason 

to expect this would be the case given recruitment sites across 
the two studies were comparable in terms of patient referral 
criteria and characteristics, funding and service specifications. 
In addition, other than dropout rates, we did not have demo
graphic or clinical data available to check for attrition bias 
between those enrolled participants who did and did not 
complete study visits over time. It is possible that those drop
ping out of study participation were those already back at 
work, thus our data may overestimate rates of non-return to 
work after mTBI. Over-estimating poor outcomes is a noted 
concern associated with attrition bias in mTBI studies (53).

Using a binary endpoint for defining return-to-work out
comes risks missing complexity that may be important in 
understanding nuances in the relationships between fear 
avoidance and return to work. Productivity loss was also not 
captured and is likely important (44). In addition, although 
rates of RTW outcome did not differ across the two datasets 
(data not shown), the way return to work outcomes were 
collected differed across the two studies (self-report in study 
1 and by file review in study 2). Future studies could consider 
standardized measures of return to work-related activity such 
as the Lam Employment Absence and Productivity Scale (54). 
More nuanced examinations of variables associated with 
return work could also include a broader range of occupational 
factors such as the type of pre-injury work role (e.g. levels of 
responsibility and autonomy) and stability of pre-injury work 
(6). Social support has also been shown to be associated with 
return to work outcomes but was not captured by our study 
(11). Data collection also occurred during the COVID-19 
pandemic with potential for additional unanticipated compli
cations for participants in terms of recovery and return to 
work-related activities.

Other factors known to be associated with outcomes in 
mTBI samples but not captured by our study may help to 
tease out relationships between fear avoidance and return to 
work outcomes. These factors include expectations and injury 
beliefs (55,56), psychological flexibility (17), and compensa
tion factors (57), among others. We did not have data available 
from both datasets for severity of mTBI such as Glasgow Coma 
Scale scores, duration of post-traumatic amnesia or imaging 
findings. This means we could not assess whether return to 
work outcomes could have been influenced by injury severity.

Conclusions

Patterns of fear avoidance were differentially associated with 
return to usual levels of work-related activity in this study, 
building on work demonstrating the impact of fear avoidance 
on mTBI recovery. Participants with persistent high fear 
avoidance or increasing fear avoidance with time were less 
likely to be back at work 6–9 months after their injury. The 
point where avoidance shifts to more or less adaptive coping 
behaviors remains unclear and could be a focus of future 
research. Psychological flexibility is a promising mediating 
mechanism that could help understand these transitions.
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