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Abstract 1 

Background: To evaluate the evidence for psychological treatments for persistent 2 

postconcussion symptoms following mild traumatic brain injury. Method: Databases were 3 

searched for studies that: (1) included adults (≥ aged 16 years) following injury (from any 4 

cause); (2) tested interventions for postconcussion symptoms after the acute injury period 5 

(e.g., after hospital discharge), but prior to established chronicity (e.g., not more than 12 6 

months post-injury), and; (3) applied one of five broadly-defined psychological interventions 7 

(cognitive behavioural therapy, counselling, psychoeducation, education/ reassurance, or 8 

mindfulness). All controlled trials were eligible for inclusion. Results: Of the 20945 articles 9 

identified, 10 underwent risk-of-bias analysis by two independent reviewers. Nine were 10 

retained for data extraction. They used: cognitive behaviour therapy (n=2), counselling (n=2), 11 

psychoeducation (n=2), education/ reassurance (n=2), or compared cognitive behaviour 12 

therapy to counselling (n=1). Conclusion: There is scant evidence from limited clinical trials 13 

to direct the psychological management of persistent symptoms. Counselling or cognitive 14 

behaviour therapy have the most support but the evidence remains limited. We encourage 15 

further randomized controlled trials of early interventions in samples at risk for persistent 16 

symptoms, including closer study of psychological risk-factors and the ‘active’ ingredient. To 17 

advance the field, future trials must include additional methodological controls and improved 18 

reporting. 19 

Keywords: concussion; rehabilitation; psychotherapy; cognitive behaviour therapy; 20 

psychoeducation; counselling; therapy. 21 

  22 
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Psychological approaches for the management of persistent postconcussion symptoms after 23 

mild traumatic brain injury: A systematic review. 24 

Introduction 25 

Traumatic brain injury (TBI) is a significant health problem.1 TBIs can be classified 26 

as mild, moderate, or severe, but up to 80% of injuries are classed as mild.2 There are several 27 

clinical definitions of mild TBI.3-5 These definitions have in common: a Glasgow Coma Scale 28 

score of 13 or higher; a clinical presentation characterised by confusion and disorientation; 29 

and posttraumatic amnesia (not exceeding twenty-four rs), loss of consciousness (not 30 

exceeding 30 minutes), and neurological features (only transient focal signs or seizures or an 31 

intracranial lesion that does not require surgery).6 32 

Acutely following mild TBI individuals may experience postconcussion symptoms 33 

such as headaches, dizziness, poor concentration, slurred speech, nausea, unsteady balance 34 

and slowed cognition.7 These symptoms typically resolve quickly (within minutes to hours) 35 

and most individuals make a full recovery and are symptom free within seven to 10 days.8 In 36 

some cases, however, symptoms can extend into a post-acute period9, where symptoms can 37 

be reported for months or years.10 These persistent postconcussion symptoms are associated 38 

with long-term functional impairment,11 reduced quality of life,12 and considerable social 39 

costs, due to lost productivity and increased health service usage.13 40 

To reduce or prevent the problems associated with persistent postconcussion 41 

symptoms it is important to understand the drivers of symptom persistence. Contemporary 42 

conceptual models suggest that a myriad of temporally-sensitive biopsychosocial factors 43 

contribute to these symptoms. These factors are active before (“predisposing”), during 44 

(“causative”), and in the post injury period (“perpetuating and mitigating”).14,15 Some of these 45 

post injury factors are recognised as modifiable psychological factors (e.g., illness 46 
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perceptions, attitudes, and expectations), and psychological interventions that target them 47 

have been proposed as a viable method of managing persistent postconcussion symptoms. 48 

A handful of prior non-systematic16,17 and systematic reviews18-21 have addressed the 49 

topic of psychological management of persistent symptoms in children, adolescents, and 50 

adults. The most recent “systematic” review of studies with adults (published in 2010) 51 

considered studies from the early 1980s until the end of 2008.18 This review identified four 52 

psychological approaches for persistent symptoms (cognitive-behavioural therapy; 53 

information, reassurance and education; rehabilitation with a psychotherapeutic component, 54 

and; mindfulness-based or stress and relaxation interventions).18 It concluded there was 55 

insufficient evidence for mindfulness-based or stress and relaxation interventions, or via the 56 

inclusion of a psychotherapeutic component within a rehabilitation program, and weak 57 

support for treatment via information, reassurance and education (it reduced symptoms in a 58 

third of the relevant trials). Cognitive behaviour therapy was identified as the most promising 59 

psychological treatment for persistent complaints because it demonstrably improved 60 

symptoms in all relevant studies; however the underlying evidence was considered limited 61 

because of small sample sizes, short duration follow-up, and methodological 62 

inconsistencies.18 63 

An updated and more rigorous review is needed to answer the question of whether 64 

psychological approaches can reduce persistent postconcussion symptoms. This is because of 65 

the rapid growth of research in this area. In 2015 Burke and colleagues22 identified 71 in-66 

progress or recently completed intervention trials for concussion or mild TBI, including 67 

psychological interventions. Further, the 2010 review could not evaluate some approaches 68 

(such as mindfulness) because of insufficient evidence. Finally, the 2010 review was not 69 

performed according to a validated standard (e.g., according to the Preferred Reporting Items 70 

for Systematic Reviews and Meta-Analyses standards23). There is scope to improve the 71 
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review quality. The aim of this review was to revisit the question of whether psychological 72 

approaches can effectively treat persistent postconcussion symptoms in adults following mild 73 

TBI. To improve on the methodology of the 2010 review we sought to (1) incorporate quality 74 

ratings of the research; (2) apply standard definitions of the injury and the symptom (or 75 

recovery) timeframe; (3) expand the review scope (to include sport-related concussion); (4) 76 

report (or calculate) effect sizes, and; (5) perform a pooled analysis (if appropriate).  77 

Method 78 

The Preferred Reporting Items for Systematic Reviews and Meta-Analyses checklist 79 

was used to establish the review methodology.23 In August 2015, the review protocol was 80 

registered by KS on the International prospective register of systematic reviews [PROSPERO 81 

Registration no. CRD42015025234]. 82 

Search details 83 

The search strategy was developed using keywords and thesaurus headings, in 84 

particular MESH and EMTREE headings. CH executed the search on 19 April 2018 in the 85 

following databases: PubMed (1946-2018), Embase (on Embase.com 1966-2018), PsycINFO 86 

(via EBSCOhost 1887-2018), CINAHL (via EBSCOhost 1982-2016), SPORTDiscus (via 87 

EBSCOhost 1975-2018), Cochrane Library (1999-2018) and ProQuest Dissertations & 88 

Theses Global database (see Figure 1 for the keywords). Date limiters were not applied 89 

except for the search of one term: In 2014, the term “posttraumatic symptoms” was 90 

recommended as an alternative term to postconcussion syndrome.24 This term (and its 91 

synonyms) was searched from 2013 onwards. Supplemental table S1 provides the details of 92 

each database search. Hand searching was performed of reference lists from relevant doctoral 93 

dissertations (SE), prior systematic reviews, and the screened studies. The number of 94 

identified records by source is shown in figure 1. In total, approximately 20945 records were 95 

identified from all sources.  96 
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Screening and selection 97 

After duplicate removal, 15887 records remained. The initial title review was 98 

undertaken by KS and SE to remove clearly irrelevant records (e.g., studies exclusively of 99 

stroke-related brain injury). The remaining titles were independently screened by two 100 

reviewers (either HB and SE, or SE and SK). Papers screened-in by either reviewer were 101 

retained as potentially eligible. Two reviewers (SK and HB or SK and KS) independently 102 

assessed the abstract of each potentially eligible paper against the inclusion criteria (see table 103 

1). To proceed to data extraction, the identified articles had to utilise a psychological 104 

approach from a list that we developed based on precedents (see table 1). This list included 105 

approaches used in the prior reviews and potentially those described as “non-106 

pharmacological” (p. 303) in a summary of current clinical trials.22 If a multimodal 107 

intervention with an eligible component was applied, and the results were stratified by the 108 

components, the study was retained. Cognitive retraining was not considered in this review as 109 

it has been addressed by others.25 Only control trials were considered. The outcome (either 110 

primary or secondary) in eligible studies was a constellation of persistent patient-reported 111 

symptoms (as opposed to a single postconcussion symptom, such as headache). The timing of 112 

the intervention post-injury was not limited, but we required that its effects on symptoms 113 

were tested after the acute injury period (i.e., 7 to 10 days) and prior to established chronicity 114 

(e.g., not more than 12 months post-injury). If a mixed injury severity sample was used, or if 115 

the symptoms were present for a period including the target period, the study was retained if 116 

results were stratified by those factors. The details of comparison conditions, including 117 

treatment-as-usual were also extracted. Any differences in interpretations were discussed 118 

between the rater pair until mutual agreement was reached. Abstracts that did not meet the 119 

criteria were excluded from further review. The process of review and selection is shown in 120 

figure 1. 121 
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Insert Table 1 and Figure 1 about here 122 

Data extraction 123 

Data were extracted from sixty-seven articles1 using a purpose-built checklist. The 124 

extracted details described the sample, intervention, outcomes, and findings. This step was 125 

performed by SK or KS and checked by KR or SK, with any differences discussed and 126 

resolved between raters. Three authors were contacted via email to verify the age range of 127 

patients in their respective studies26,27 or injury chronicity.28No response was received from 128 

one lead author.27 The other lead author could no longer access the database.26 These studies 129 

were retained because the descriptive statistics suggested that participants were likely to have 130 

been aged 16 years or older. The third study28 was removed because its authors confirmed 131 

that although the database did not record time since injury it was a study of chronic 132 

symptoms (likely that all participants were recruited more than 12 months postinjury). Ten 133 

articles proceeded to the quality (risk-of-bias) review. 134 

Risk-of-bias 135 

The risk-of-bias was based on the Scottish Intercollegiate Guidelines Network [SIGN] 136 

Methodology Checklist 2: Randomised Controlled Trials.2 The risk-of-bias evaluation was 137 

independently performed by SK and KR or SK and KS using an established process for 138 

randomized controlled trials.29 The consistency of the ratings was 73% (internal validity 139 

items), and any differences were relatively minor. For example, and in most cases where 140 

there were any differences between the raters, ratings on the criteria only differed by one 141 

category (well covered versus adequately addressed or poorly addressed versus not reported/ 142 

not addressed; see Supplementary table S2). As shown in Supplementary table S2, each study 143 

 
1 Data from the twelve papers which were excluded based on publication type were not 
extracted. 

2 https://www.sign.ac.uk/checklists-and-notes.html 
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contained a risk-of-bias, specifically a performance bias (i.e., the patients knew the condition 144 

to which they had been allocated) or a detection bias (i.e., the experimenters knew the 145 

patients’ group allocation). At this point it was also identified that one study was not a 146 

randomized controlled trial,30 and it was therefore excluded, leaving a final set of nine full-147 

text peer-reviewed articles for consideration.3,26,27,31-36 148 

Results 149 

Study characteristics 150 

All randomized controlled trials were written in English and published between 1993 151 

and 2017. Five studies were undertaken in the US,3,26,27,31,35 two in Sweden,33,34 one in 152 

Canada32 and one in the Netherlands.36 The combined sample comprised 1,899 adults (38% 153 

female), aged 16 years and older. Of these patients, 1043 (55%) were randomized to the 154 

intervention condition, and 780 were randomized to the control condition.  155 

Eight studies recruited from the community or civilian populations,3,26,27,32-35,36 and 156 

one study from the military or civilian populations.31 Seven studies recruited from hospitals 157 

or hospital emergency departments;3,26,27,33-35,36 one study utilised online or in person 158 

recruitment from clinics,31 and another sought referrals from emergency departments, family 159 

physicians, and other sources.32  160 

The injury cause was documented in six studies.3,26,27,32-35 The majority of the trial 161 

patients were injured as a result of a motor vehicle accident (42%).  The percentage of the 162 

sample affected by other injury causes was as follows: fall, (25%), assault (8%), ‘blow to the 163 

head’ (7%), sport (7%), traffic accident not involving a motor vehicle (e.g., bicycle, 5%), 164 

falling object (1%) or ‘other’/‘unknown’ (5%). Three studies included patients who were 165 

litigating for compensation.26,32,35 Three studies31,34, 36 included patients considered at ‘high-166 

risk’ of developing persistent symptoms based on methods that considered initial symptom 167 

type or severity (e.g., three or more symptoms [Rivermead Postconcussion Symptoms 168 
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Questionnaire] at 10 days post injury, including at least 1 cognitive or emotional complaint).  169 

An overview of the reviewed studies is available in Supplementary table S3. 170 

 MILD TBI definition 171 

To define mild TBI, five studies used the American Congress of Rehabilitation 172 

Medicine diagnostic criteria,31-33,35,36 one applied the Center for Disease Control criteria,3 and 173 

three assessed mild TBI in terms of Glasgow Coma Scale scores (ranging 13-15) and/or loss 174 

of consciousness ( < 30 minutes) and post-traumatic amnesia ( < 24 hours).26,27,34  175 

Interventions 176 

Two studies applied cognitive behaviour therapy26,32 two applied a psycho-177 

educational approach,31,34 two used counselling (one of which incorporated support and 178 

reassurance),3,33 two used education or reassurance,27,35 and one compared cognitive 179 

behaviour therapy to counselling.36 The intervention duration differed widely between 180 

studies. Four studies commenced the intervention prior to hospital discharge and/or within 181 

five days post-injury.3,26,27,35 The remaining studies delivered the intervention post-injury at: 182 

14-21 days,34 2-8 weeks (median three weeks),33 between four  and eight or 10 weeks,36 183 

“within six weeks,”32 or “within two years”.31 Time since injury was stratified in Belanger et 184 

al.31 with the data reported for outcomes at less than one month, 1 to 12 months (the focus of 185 

this review)3, and > 12 months post-injury. Four studies had a single treatment 186 

session.26,27,31,34 The other five studies had multiple treatment sessions. The treatment was 187 

described as “standardized” in seven studies, “structured” [cognitive behaviour therapy] and 188 

according to “protocol” [counselling] in one study,36 and “tailored” in one study (i.e., the text 189 

messages sent to patients were dependent upon their previous responses).35 Three studies had 190 

provision to refer patients to other medical or health providers if required. 191 

 
3 The focus for this review was on those participants who had sustained an injury within the 
previous 12 months. 
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Outcome measures 192 

Persistent postconcussion symptoms were assessed both pre- and post-treatment in 193 

three studies32,34,35 using the Rivermead Postconcussion Symptoms Questionnaire; 38 one 194 

study31 used the Neurobehavioral Symptom Inventory to assess symptoms both pre- and post-195 

treatment,39 and three studies3,
34

33, 36 used a battery of measures that included the Head Injury 196 

Symptom Checklist40 or the Postconcussion Symptoms Questionnaire (a measure that was 197 

developed and published by that study’s authors) post-treament.33 For Scheenen et al.36 198 

participants completed these battery of measures 2 weeks post-injury (pre-treatment) and 199 

again 6 and 12 months after treatment. For Bell et al.3 and Elgmark Andersson et al. 33 200 

outcomes measures were only included post-treatment. Two studies employed interviews.26,27 201 

For Alves et al. 27 interviews were conducted prior to discharge (pre-treatment) and post-202 

treatment and for Mittenberg et al.26 outcome measures were only included post-treatment. 203 

The timing of the outcome assessment ranged from seven days to 12 months post-204 

intervention, but in most studies it occurred at three to six months.3,26,27,31,32,34,36 Two studies 205 

27, 36 assessed outcomes at three, six, and 12 months post-intervention. Belanger et al.31 206 

included outcome measures at seven days and six months post-intervention and in most cases 207 

after a relatively long injury to intervention interval. 208 

 Synthesis of the findings 209 

Cognitive behavioural therapy. In the three studies that used cognitive behaviour 210 

therapy 26,32,36 the treatment was delivered by a trained therapist or psychologist and routine 211 

hospital treatment26,32 or counselling36 was provided to control participants. Patients in the 212 

Mittenberg et al.26 study received a 10-page head injury manual and met with the therapist for 213 

1-hour to discuss symptom management, treatment, and techniques for symptom reduction. 214 

Patients in the treatment and control conditions had significant reductions in dizziness, 215 

anxiety, and depression at six months post-injury. However, compared to patients in the 216 
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control condition, fewer people in the treatment condition experienced additional symptoms. 217 

Further, compared to controls, there were significant reductions in symptom frequency and 218 

severity, and in the number of symptomatic days-per-week at six months for the patients in 219 

the treatment condition. 220 

Patients randomly allocated to the cognitive behaviour therapy condition in Silverberg 221 

et al.32 received the treatment from a psychologist in addition to treatment-as-usual (a single 222 

3-hour session with a registered occupational therapist aimed at providing education, 223 

reassurance and symptom management strategies). Silverberg et al.32 extended the cognitive 224 

behaviour therapy model used by Mittenberg and colleagues.26 Unlike the single session used 225 

in Mittenberg et al.26 treatment was delivered in six weekly 50-minute sessions. Patients also 226 

received homework tasks to complete between sessions. Three-month follow-up data 227 

revealed that while the treatment group reported fewer symptoms than the control group, this 228 

finding did not reach statistical significance (p=.085). However, patients in the treatment 229 

group were significantly less likely to meet a diagnosis of postconcussion syndrome than 230 

controls. Silverberg et al.32 also modified their trial parameters (i.e., exclusion criteria) after 231 

20-months due to slow recruitment and the perception that the program would assist patients 232 

previously excluded.  233 

Patients randomly allocated into the cognitive behaviour therapy condition in the 234 

Scheenen et al. study initially received a Dutch translation of an educational manual based on 235 

Mittenberg and colleagues’ approach.  They then received five one-hour small group 236 

treatment sessions in weeks four to 10 post-injury. The sessions were delivered by 237 

psychologists who were certified providers of cognitive behaviour therapy. The sessions were 238 

aimed at providing education, supporting cognitive restructuring and promoting adaptive 239 

coping. The follow up analysis showed no beneficial effect on persistent symptoms or other 240 

outcomes for the cognitive behaviour therapy treatment arm. Collectively, the results of two 241 
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of these three trials26,32 provide some support for the use of early intervention cognitive 242 

behavior therapy to reduce persistent postconcussion symptoms, but the findings of the third 243 

study36 do not endorse it.  244 

Psycho-educational approach. Belanger et al.31 utilised a web-based intervention that 245 

provided patients with information on TBI severity, outcomes, strategies for symptom 246 

management, and recovery. Patients also had the option of receiving additional information 247 

relating to post-deployment (e.g., information on post-traumatic stress disorder). The findings 248 

revealed no significant difference in persistent postconcussion symptoms between the 249 

treatment and control conditions (as measured by the Neurobehavioral Symptom Inventory 250 

total score) for those who had sustained a mild TBI within the previous 12 months. However, 251 

there were significant differences between the treatment and control conditions for patients 252 

who had sustained an injury more than one year previously (i.e., at six months follow-up the 253 

treatment group reported a significant reduction in persistent symptoms than those in the 254 

control condition).  255 

Matuseviciene et al.34 randomized high-risk patients (those who reported three or 256 

more symptoms 10 days post-injury) into the intervention group or treatment-as-usual 257 

condition. Intervention patients were informed about symptoms and their potential impact on 258 

everyday performance by a physician with a speciality in rehabilitation medicine. At three-259 

month follow-up there were no significant differences in symptoms between the groups. With 260 

the possible exception of a beneficial effect on very chronic symptoms,31 which may be 261 

difficult to attribute to the injury because of the length of time since injury, overall, the 262 

findings from these two trials31,34 provide no support for the use of psycho-educational 263 

approaches as an early intervention to improve persistent postconcussion symptoms. 264 

Counselling. Bell and colleagues trialled scheduled telephone counselling delivered 265 

by individuals’ trained in motivational interviewing and self-management techniques for 266 
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symptom reduction.3 Patients received five calls (within 2 days and, 2, 4, 8, and 12 weeks 267 

after mild TBI) with information on symptoms and recovery, and help to develop a symptom 268 

management plan. At six months post-injury patients in the treatment condition had 269 

significantly better outcomes (measured via a post-traumatic symptom composite) than 270 

controls (standard hospital emergency department care). In terms of individual symptoms, 271 

compared to controls, patients in the treatment condition reported significantly lower levels 272 

of fatigue and “sleep trouble”. 273 

Elgmark Andersson et al.33 randomized patients into a control or intervention 274 

condition (with information, counselling, and encouragement from a single “rehabilitation 275 

specialist” via outpatient appointments and via telephone4). If necessary, based on the 276 

specialist’s recommendations, patients were referred to other medical specialists. At 12 277 

months post-injury, intervention patients reported a significant difference of only one 278 

postconcussion symptom (anosmia) compared to controls (the mechanism for such an effect 279 

is uncertain). There were no additional significant differences between the groups reporting 280 

of persistent postconcussion symptoms.  281 

In the study by Scheenen et al. 36 participants were randomized into “telephonic 282 

counselling” that delivered “information and reassurance” (p.2751) offered in five sessions or 283 

conversations between weeks four and eight post injury. These sessions were aimed at 284 

providing verbal information and reassurance; they varied in duration, and; were facilitated 285 

by psychologists or physicians. The evaluation of this intervention showed that telephonic 286 

counselling decreased symptoms when baseline complaints were compared to 3-, 6-, and 12-287 

month outcomes, and for two time points (3- and 12-months) there was a relative benefit of 288 

counselling compared to cognitive behaviour therapy. In terms of effect size, on a functional 289 

 
4 The term “rehabilitation specialist” was not formally defined. 



Psychological management of persistent symptoms  14 

outcome measure (the extended Glasgow Outcome Scale), change occurred in the percentage 290 

of patients with a favourable outcome from 6- (38%) to 12-months (62%) for the counselling 291 

group only. Taken together, there is some support for counselling for persistent 292 

postconcussion symptoms.   293 

Education or reassurance. In Alves et al.27 patients were allocated to either the 294 

routine treatment (control) or one of two treatment conditions. Patients in the information-295 

only condition received information on mild TBI. Patients allocated to an elaborated 296 

intervention condition were provided with information and offered reassurance that there 297 

would be no complications from mild TBI. There was no significant difference in symptoms 298 

between the three groups at three, six, or 12 months. The authors concluded that for a “best 299 

case situation” (p.52) that assumed that those participants who did not present for follow-up 300 

were asymptomatic, the information and reassurance group had a lower relative risk of 301 

persistent postconcussion smptoms compared to the other two conditions. 302 

In a study by Suffoletto and colleagues35 patients received text messages about their 303 

mild TBI each day (at 9am, 1pm, and 5pm) for two weeks post discharge. Patients were 304 

asked questions about their symptoms. The intervention group also received a message with 305 

further information or reassurance (e.g., for a person with concentration problems the 306 

reassurance was “You are not alone; 71% of people with head injury describe trouble with 307 

concentration” p. 311). Outcomes were assessed immediately post-intervention (15 days after 308 

enrolment). The intervention group trended towards lower odds of reporting headaches, 309 

concentration difficulty, and irritability or anxiety than the control group. There were, 310 

however, no significant group differences in Rivermead Postconcussion Questionnaire38 311 

scores at follow-up. Taken together, despite trends there is no clear support for education and 312 

reassurance to reduce persistent postconcussion symptoms. 313 

Discussion 314 
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The purpose of this updated review was to evaluate the evidence for psychological 315 

treatments for adults with persistent symptoms following mild TBI. Given the rapid growth 316 

of publications in this area22,41 and the methodological limitations of prior reviews, this 317 

review considered the best available evidence from randomized controlled trials exclusively. 318 

There were no significant effects of treatment for studies that applied psycho-educational or 319 

education and reassurance approaches, and as mindfulness-based approaches have yet to be 320 

evaluated, they currently lack support. However, we found limited support for counselling 321 

and very limited support for cognitive behavior therapy. 322 

The most recent prior systematic review of psychological treatments for adults with 323 

persistent symptoms identified cognitive behaviour therapy as a promising treatment.18 We 324 

agree but we do not endorse cognitive behavior as strongly as the prior review, and now with 325 

the benefit of a recent comparative trial of this approach versus counselling36, further caution 326 

is warranted as more gains may be possible with less intensive, but still individualized 327 

programs. Given that meta-analytic studies show that the year of publication serves as a 328 

moderator variable for effect size, that is, as studies improve in their quality (e.g., AMSTAR 329 

ratings)5 over time the effect sizes diminish.8 Therefore earlier studies in this review might 330 

also overestimate effects. With the exception of the most recent comparative trial, we note 331 

that the support for counselling came from two studies conducted over a decade ago, and in 332 

one study the benefit was on an unusual outcome (anosmia). The strongest support for 333 

cognitive behaviour therapy was from a study that is over 20 years old and the other study 334 

supporting this approach was a pilot study with modified inter-trial parameters that yielded 335 

trend data only. Further randomized controlled trials are clearly required to properly 336 

understand the utility of psychological approaches in reducing persistent postconcussion 337 

 
5 AMSTAR ratings (http://www.amstar.ca/) are a product of a formal method that is designed to assess the 
methodological quality of systematic reviews. 

http://www.amstar.ca/
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symptoms and to enable the pooled analyses (e.g., funnel plots or meta-analysis) necessary to 338 

support stronger conclusions about their effectiveness. 339 

There are some very important methodological differences between this review and 340 

the prior reviews that increase confidence in our findings. The current systematic review 341 

identified an additional six studies3,31,32,34,35,36 that were not included in the most recent prior 342 

review18 (it was not performed according to the recommended reporting standards), and it 343 

omitted others that were deemed of insufficient quality. Compared to that review, the current 344 

study adopted a more stringent study selection criteria (i.e., only randomized controlled trials, 345 

standard definition injury and symptom timeframe, expanded scope incorporating all mild 346 

TBI-related injuries, consideration of study age and quality, and new diagnostic 347 

terminology).18 Importantly, this review included a risk-of-bias analysis, which other similar 348 

reviews have not performed, and this inclusion revealed specific methodological limitations 349 

in the evidence-base. For example, despite the use of random allocation, the patients were 350 

aware of their allocated condition and greater effort may be required to overcome this 351 

problem in future studies. In four of the reviewed studies, the investigators or interviewers 352 

were unaware of group assignment when collecting follow-up data.3,26,33,35 This strategy is 353 

encouraged in future research as it reduces the risk of experimenter bias.   354 

This review has highlighted several other recommendations for future intervention 355 

trials that would support stronger conclusions about the effectiveness of psychological and 356 

other interventions for persistent postconcussion symptoms, including from future reviews. 357 

For example, an objective of this review was to determine if psychological intervention in the 358 

post-acute period could prevent or reduce persistent symptoms. However, the wide variation 359 

in the timing of interventions made this challenging. Further, the timing of the follow-up 360 

assessments ranged from 17 days to 12 months. Given that symptoms may gradually resolve 361 

post-injury8, such differences are potentially critical. Greater consideration is needed in 362 
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choosing and documenting the interval between the injury and the intervention, and the 363 

interval between intervention and follow-up. Additionally, the identified variation in the 364 

outcome measures (from standard self-report questionnaires to interviews [used in the two 365 

oldest studies]) indicates that standardization would aid the synthesis of results42,43 as would 366 

the stratification of results by critical variables and the use of formal trials reporting 367 

standards. 23,44 Some further qualification of the nature of interventions could also aid in 368 

determining if they are truly psychological, and to qualify the key features of the approach. 369 

For example, in the comparative trial of cognitive behaviour therapy versus counselling for 370 

persistent postconcussion symptoms, the counselling intervention was described by the trial 371 

authors as providing education, information, and reassurance. This raises a question about the 372 

active ingredient in nominally psychological approaches, and suggests that there is room to 373 

improve the characterisation of approaches, especially in the comparative trials that will add 374 

value in the future. 375 

There has been some argument in the literature as to whether early interventions 376 

should target those patients at high risk of persistent symptoms.20,32 Targeting interventions at 377 

high-risk patients may avoid costly and unnecessary intervention, albeit at the risk of 378 

introducing a selection bias. The findings from the three reviewed studies that utilised this 379 

approach support this focussed strategy. Future trials should consider the early symptom 380 

profile as a potential moderating factor, and more speculatively, the presence of specific 381 

psychological features (such as negative illness perceptions, or heightened acute traumatic 382 

stress).  383 

This review has a number of limitations. First, although a comprehensive and explicit 384 

strategy was used to ensure a thorough and reproducible search, it did not permit 385 

identification of unpublished studies and there may be a file drawer bias. It included a range 386 

of trial related terms, but not some of the newer search terms (specifically “clinical trial” or 387 
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“trial”); therefore some studies may have been missed. A forthcoming Cochrane review on a 388 

related topic addressing TBI as opposed to mild TBI has included these terms45 and this 389 

approach could be adopted in future mild TBI-specific reviews which we consider essential 390 

given that 90% of TBIs are mild. Data from one study could not be extracted because a full 391 

report was not available in English and a translation could not be obtained. Further, there is a 392 

trade off in the use of a stringent search strategy to produce a focussed review (as in this 393 

study) versus a less stringent approach that may have considered studies that we excluded 394 

(such studies those that used a multimodal therapy with a psychological component but only 395 

reported on the combined effects). These factors could indicate that a publication bias is 396 

present. Second, the use of trained raters did not eliminate the initial discrepancies and there 397 

is a small risk of rater error. Another limiting factor is the number, nature, and quality of the 398 

available studies. As noted, the studies contained significant variation in important 399 

conceptual and methodological aspects. In some cases, even when such factors were reported 400 

they were not subsequently controlled in the analyses, or they were poorly measured (e.g., the 401 

patient’s intention to litigate at time of injury, as opposed to their intentions during the 402 

intervention or whether there was actual litigation). Our findings may be biased by the failure 403 

of the original research to account for all known factors that affect mild TBI outcomes. 404 

Further, this review only included a handful of studies, some of which were conducted 405 

several years ago, or the sample size was small (ranging from 28-587), and only three3,32,34 of 406 

the nine studies reported a power analysis. These factors should be taken into consideration 407 

when interpreting the conclusions drawn from this review. 408 

In conclusion, although there has been an increase in the number of clinical trials to 409 

determine if psychological treatments can reduce persistent postconcussion symptoms, there 410 

are still insufficient high quality trials to draw strong conclusions, and it is not yet possible to 411 

perform a pooled data analysis. Despite this, it is not uncommon to see psychological 412 
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approaches quite strongly recommended in the literature.17,45 Such advice should be 413 

interpreted very cautiously because it is not consistent with this systematic review of the 414 

evidence. This review implemented a strict case definition for the initial injury, focussed on 415 

randomized controlled trials only, and tracked important conceptual and methodological 416 

factors that we urge future trials to consider.  This review found limited support for two 417 

psychological approaches (cognitive behaviour therapy and counselling) for reducing 418 

persistent symptoms in mild TBI treatment-seeking, predominantly civilian samples. In the 419 

only head-to-head trial of these two approaches, counselling was found to be superior.36 420 

Whether the findings hold for other populations cannot be determined from this review. 421 

Importantly, this review shows why only tentative conclusions can be drawn about the 422 

potential for psychological approaches to treat persistent symptoms (the scant availability of 423 

high quality evidence). This does not mean that psychological factors are unimportant to mild 424 

TBI outcome. Of these two approaches, the evidence is marginally stronger for counselling 425 

and we therefore recommend future clinical trials of this approach, with the specific design 426 

improvements that we have identified, so that stronger conclusions can eventually be drawn. 427 

This next step must be taken along with replication and expanded phase III and IV trials46 as 428 

is necessary for clinical practice guidelines and to advance the field.  429 

  430 
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Table 1: Abstract Inclusion and Exclusion Criteria 575 

 
# 

 
Criterion 

 
Inclusion Criteria 

 
Exclusion Criteria 

1 Publication 
type 

Original research published in peer-reviewed 
journals 

Narrative reviews, letters, editorials, commentaries, unpublished 
manuscripts, dissertations, government reports, books, and book 
chapters, conference proceedings, meeting abstracts, lectures and 
addresses, and consensus statements (including clinical practice 
guidelines or recommendations).  

2 Study 
design 

Controlled trials Cross sectional studies, case reports and series, qualitative studies, 
reviews and meta-analyses; case-control studies, and cohort studies). 

3 Case 
definition 

Studies must clearly state a case definition for mild 
TBI as indicated. 

A moderate of severe TBI, neck fracture or open and penetrating injury, 
non-traumatic brain injury; primary diagnosis for a condition other than 
mild TBI (e.g., Posttraumatic stress disorder or chronic pain).  

4 Outcome Outcome: patient-reported postconcussion 
symptoms (> 1 symptom) assessed using a 
standardised symptom based questionnaire or 
relevant caseness criterion (e.g., a diagnosis of the 
postconcussion syndrome or postconcussional 
disorder). May include other outcomes but results 
must be stratified by outcome. 

Only carer, close-other, or clinician symptom ratings (or observations) 
were used. Carer or service impacts due to postconcussion symptoms; 
studies targeting one or a specific postconcussion symptom; studies of 
other outcomes (e.g., quality of life, psychosocial adjustment, return to 
work/sport/study) or objective assessment of postconcussion symptoms 
(e.g., neurocognitive test results). Studies with other outcomes: e.g., 
neuroimaging, feasibility, cost-effectiveness. 

5 Intervention  The study employed a psychological approach to 
the treatment (i.e., cognitive or behaviour therapy, 
or psychotherapy, or counselling, or 
psychoeducation or reassurance), management, or 
prevention of postconcussion symptoms. A 
multimodal intervention was considered only if 
results were stratified for an eligible component. 

Pharmacological, surgical, undifferentiated multimodal interventions, 
physical activity, exercise, physiotherapy-base (including rest); device, 
dietary, or hyperbaric oxygen therapies; outdoors experiences.  
The intervention was applied > 1 year post-injury or the period in which 
it was applied is unclear, or the timing is not stratified 

6 Population Studies of adults (aged between 16 and 65 
inclusive), may consist of a mixed group of TBI 
severity only if the results are stratified by severity 
and the subjects with a mild injury can be clearly 
identified); Injury from any cause. 

Paediatric, adolescent or older adult (aged > 65 years) participants; 
animal studies 
 

7 Period Published up to July 2015 (including, in press)1 Nil. 

8 Language Language any If an English translation is not available after contacting the authors or 
using available translation methods. 

Note: for presentation purposes, this table contains minor modifications from the original form.1 The final search was in 2018.   576 
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