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Objective: To evaluate measures of activity, participation 
and quality of life 3 months after mild traumatic brain in-
jury and the effect of an early intervention for patients with 
an estimated high risk for problems after mild traumatic 
brain injury.
Patients: Consecutive patients attending the emergency 
room with mild traumatic brain injury.
Design: Randomized controlled trial.
Methods: Patients reporting < 3 symptoms after 10 days 
were considered to have a low risk for prolonged problems. 
Patients with ≥ 3 symptoms (high-risk patients) were rand-
omized to a visit to a physician or treatment-as-usual. Data 
on self-reported limitations in activity, restrictions in par-
ticipation, and quality of life were collected for all patients 
at 3 months. 
Results: At 3 months post-injury, low-risk patients reported 
good quality of life and significantly fewer problems in eve-
ryday life compared with high-risk patients. The interven-
tion had no effect on activity, participation or quality of life. 
Conclusion: Patients who report few symptoms early after 
mild traumatic brain injury are likely to have a good out-
come regarding activity and participation. The intervention 
offered in this study, focusing on reassurance of a good out-
come and treatment of comorbidities, had no effect.
Key words: mild traumatic brain injury; concussion; interven-
tion; outcome; activity; participation; quality of life; sick leave.
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INTRODUCTION

Mild traumatic brain injury (MTBI) is common, with reported 
annual incidence rates of 100–300/100,000 population for 
hospital-treated MTBI and 600/100,000 population for all 
MTBI (1, 2). The prognosis is usually good (1, 3), but long-
term disabilities are reported by a subgroup of patients. The 
reported frequency of long-term symptoms after MTBI ranges 

from 24% to 40% (4–6), most often comprises headache, 
fatigue and self-perceived cognitive deficits (6–8), and may 
impact on activity and participation and health-related qual-
ity of life (9, 10). There are few studies on the relationship 
between sick leave and MTBI, but a recent review found that 
best-available evidence is that most persons have returned to 
work 3-6 months after MTBI (11). 

Previous studies provide some support for the effect of early 
educational interventions, but there is a clear need for more 
studies (12). The effect of interventions in some previous tri-
als has probably been diluted by the inclusion of patients with 
good spontaneous recovery. Previous studies indicate that early 
symptom load may be used to predict outcome and thus to tri-
age patients to no follow-up, or to preventive and therapeutic 
interventions (7, 13, 14). Stulemejer et al. further observed 
that few symptoms reported early (mean 9 days, range 0–37 
days) after the injury, low levels of post-traumatic stress, and 
lack of premorbid physical problems, were associated with 
good outcome (13). 

We have reported previously that an early intervention visit 
to a physician and further interventions, if needed, had no ef-
fect on self-reported symptoms in a randomized controlled trial 
(14). Previous studies demonstrate that symptoms correlate to 
some aspects of activity and participation after MTBI (7, 10), 
but more data in this respect may support the development of 
new interventions. We report here outcome with regard to ac-
tivity and participation, as assessed by Rivermead Head injury 
Follow-Up Questionnaire (RHFUQ) (15) and the Occupational 
Gaps Questionnaire (OGQ) (16). The OGQ was developed to 
measure the individuals’ perception of participation in everyday 
activities (16) and is a valid measure across different diagnostic 
groups (17). We also explore whether low, early symptom load 
predicts a good outcome with respect to activity limitations and 
restrictions of participation. We hypothesized 1) that patients 
who report few symptoms early after MTBI will have a good 
outcome with regard to activity and participation at 3 months 
after the MTBI and 2) that the early intervention visit offered 
to patients who reported 3 or more symptoms early after MTBI 
might have beneficial effects on activity and participation. We 
also wanted to explore self-reported quality of life 3 months 
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after MTBI in the 3 groups of patients, and sick leave 6 months 
before and 12 months after the injury. 

METHODS
Study design and participants
The current paper is a second report on a randomized, controlled 
multicentre study (14) which was designed in accordance with the 
Consolidated Standards of Reporting Trials (CONSORT) (18). Analysis 
is based on the same study population as in the first paper (14). Patients 
were recruited prospectively from March 2008 until September 2009 at 
7 regional and county hospitals in 5 Swedish cities. Inclusion criteria 
were: patients aged 15–70 years, presenting at the emergency room 
(ER) within 24 h of a closed head trauma, with loss of consciousness 
< 30 min and/or post-traumatic amnesia < 1 h and Glasgow Coma 
Scale 14–15 at the ER. Exclusion criteria were: need for neurosurgery 
or intensive care, other significant physical injury requiring surgery, 
significant on-going somatic or psychiatric disease with a probable 
impact on activities of everyday life, a history of MTBI requiring 
medical attention within 5 years, previous moderate or severe TBI, 
and insufficient knowledge of the Swedish language.

A total of 76 eligible patients declined study participation, they were 
younger and more often men than those who consented (mean age 29.6 
vs 39.4 years, p < 0.001; 66% vs 45%, p = 0.003). 

Intervention
All patients at all study centres were provided with the same written 
information about MTBI, along with information about the study and 
the informed consent, either at discharge or as early as possible after 
the visit to the ER. The information included examples of common 
symptoms, description of the common course of recovery and the 
probable good outcome. 

Patients reporting < 3 symptoms were not randomized (non-rand-
omized group), ≥ 3 symptoms were randomized to treatment-as-usual 
(TAU group), or early intervention (EIV group). The patients rand-
omized to the TAU group as well as the patients in the non-randomized 
group were not offered any routine follow-up. If necessary, the patients 
could see a physician on their own initiative: in Sweden this is usually 
a general practitioner.

Patients randomized to the EIV group were offered a visit to a spe-
cialist in rehabilitation medicine, 14–21 days post-injury.

The visit was carried out according to a structured protocol and 
included;
• a detailed interview about current psychosocial conditions and 

occupation, and other prior and on-going somatic and psychiatric 
disorders and treatments;

• standard examination of somatic status, including neurological 
examination;

• screening for depression and anxiety using the Hospital Anxiety 
and Depression Scale;

• information about MTBI, reassurance about a favourable outcome, 
recommendations about a gradual return to ordinary activities and 
what to do in case the symptoms persist.

Any identified problem or co-morbidity related to the MTBI was 
discussed and, if necessary, treatment, for example, for pain, anxiety 
or depression, or referrals to other specialists were offered.

Baseline assessments
The Rivermead Post Concussion Symptoms Questionnaire (RPQ) 
(19) and the OGQ were administered twice, at baseline and follow-up 
for all patients.

Outcome measures
Outcome measures 3 months after the injury were self-reported 
limitations in activity and participation according to the RHFUQ and 

the OGQ, self-reported health-related quality of life according to the 
Short-Form 36 (SF-36), and sick leave. The OGQ was completed twice, 
10 days and 3 months after injury, so that changes in perceived gaps 
could be analysed. Data on sick leave and disability pension 6 months 
before MTBI and 12 months after the injury were collected from the 
Swedish Social Insurance Agency. At follow-up all patients were asked 
to report any contact with healthcare providers.

Follow-up questionnaires
Rivermead Head Injury Follow-up Questionnaire (RHFUQ). The RH-
FUQ measures perceived injury-related changes in everyday activities 
and in aspects of participation, such as domestic activities, work, leisure 
and social interaction. The RHFUQ consists of 10 questions on a Likert 
scale: 1 no change; 2 have had symptoms, now resolved; 3 mild change; 
4 moderate change; and 5 very marked change. Ratings “Mild change” to 
“Very marked change” (3–5) were merged into a single score, “problems”.

For evaluation of associations with age, sex and group (non-rand-
omized, TAU and EIV) and for logistic regression analysis, RHFUQ 
was dichotomized into “good” (a sum of < 8 injury-related changes in 
everyday activities) and “unfavourable” (a sum of ≥ 8 injury related 
changes in everyday activities) outcome (20).

Occupational Gaps Questionnaire (OGQ). The OGQ is a questionnaire 
intended to measure perceived occupational gaps, i.e. to what extent an 
individual does what he or she wants to do. It also measures what the 
individual does but does not want to do. The presence of occupational 
gaps is examined for 28 activities, including 8 instrumental activities 
of daily living (I-ADL), 6 social activities, 10 leisure activities and 
4 work or work-related activities. Each activity includes 2 questions: 
“Do you perform the activity now?” and “Do you want to perform 
the activity now?” Answering “Yes” to one question and “No” to the 
other question constitutes an occupational gap. 

Data from the randomized and non-randomized groups 10 days after 
injury and 3 months after the injury were compared. Only those patients 
who answered 26–28/28 questions were included in analyses of gaps.

Short-Form Health Questionnaire (SF-36). SF-36 is a questionnaire 
that evaluates self-reported health-related quality of life (21) and is 
validated for general Swedish population (22). 

The SF-36 includes 36 questions on 8 health scales: limitations in 
physical activities due to health problems; limitations in social activities 
due to physical or emotional problems; limitations in usual role activi-
ties due to physical health problems; bodily pain; general mental health 
(psycho logical distress and well-being); limitations in usual role activi-
ties due to emotional problems; vitality (energy and fatigue); and general 
health perceptions. The scales are summarized in 2 composite measures: 
physical composite score (PCS) and mental composite score (MCS).

Sick leave. Data on sick leave and disability pension 6 months before 
the MTBI and 12 months after the injury were collected from the Swed-
ish Social Insurance Agency Register for each person in the study. A 
list of all 173 patients was sent to the agency asking for information 
about any compensated sick leave and disability pension. Due to an 
administrative error one patient was omitted from the list.

In Sweden, almost all employees have the right to be financially 
compensated when unable to work. Retirement in Sweden is usually 
at 65 years of age. The Swedish Social Insurance Agency provides 
compensation after 14 days of sick leave. The employer pays for the 
first 14 days of sick leave compensation. In the case of permanent 
inability to work a disability pension is granted full- or part-time. 
Data from the Social Insurance Agency include the main sick leave 
diagnoses, coded according to International Classification of Diseases 
(ICD-10) (23) at a 3-digit level. The diagnostic code S06 ”Intracranial 
injury” was used to detect patients with sickness absence due to MTBI. 

Sample size
Power calculation was based on a previous study by Lundin et al. (7). 
With an expected 50% decrease in symptom intensity in the intervention 
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group and no change in the control group, a significance level of 5%, 
a power of 85% and expected difference in change equal to an effect 
size of 0.90, 24 patients were required in each group. With an expected 
dropout rate of 25%, 32 patients should be included in each group.

The study was approved by the ethics committee in Uppsala Uni-
versity, Uppsala, Sweden. 

Randomization
Randomization was centralized. Consenting patients were asked to 
respond to a Swedish version of the RPQ at 10 days after the injury. Pa-
tients reporting 3 or more current symptoms (mild, moderate or severe) 
according to the RPQ at 10 days post-injury were defined as high-risk 
patients and those with fewer than 3 symptoms were defined as low-risk 
patients (defined below as non-randomized group). Patients fulfilling 
high-risk criteria were randomized in blocks of 4 to either an EIV or TAU.

Blinding
The data collector (GM) and statistician were blinded to group af-
filiation.

Statistical methods
Data were analysed using SPSS v. 22. All variables were analysed with 
descriptive statistics, such as frequency, mean and 95% confidence 
interval (95% CI), or median and interquartile range (IQR), when ap-
propriate. Results of SF-36 were presented as median and IQR, since 
it is an ordinal scale; however, mean and 95% confidence interval are 
often presented and are therefore also included. Non-parametric tests 
were used when data were skewed. Kruskal–Wallis test were used for 
comparison between 3 groups and Mann-Whitney U test for compari-
son between 2 groups. Univariate binary logistic regression analysis 
was performed to explore association with outcome. 

RESULTS

A flowchart of the participants and those who withdrew is 
shown in Fig. 1. Eighty-three percent of the patients completed 
the study. 

Demographic and clinical characteristics of the study sample 
are shown in Table I.

There were no significant differences between the groups, 
except for a larger proportion of falls as an injury mechanism 
in the EIV group (p = 0.012).

Outcome regarding activity and participation
The proportion of patients in the EIV group, TAU group and 
non-randomized groups, who reported having no change in 
activity and participation items in the RHFUQ, as well as 
having had problems and having persistent problems in the 
different items is shown in Fig. 2.

A significant difference in the number of activities in which 
the patients have problems was found between the EIV and 
non-randomized group (p < 0.001), and between the TAU and 
non-randomized group (p < 0.001), but no significant differ-
ence between the 2 randomized groups. The item “Work more 
tiring” was the highest rated item in all groups.

Regarding occupational gaps, a significant difference 
(p < 0.001) between the groups was found in change over time, 
both between the EIV and non-randomized and the TAU and 
non-randomized (Fig. 3). A significant difference between the 
EIV and non-randomized (p < 0.01) and between the TAU and 

non-randomized groups (p < 0.01) was shown at 10 days after the 
MTBI, but not when the EIV was compared with the TAU group 
(p < 0.88). In all groups, the EIV, TAU and non-randomized 
groups, activities in IADL, i.e. shopping, cooking, washing 
clothes, cleaning, performing light maintenance, and managing 
personal finances, were predominately reported as the type of 
gap “doing but not wanting to do” at 10 days after injury as well 
as at 3 months after injury.

In the EIV and TAU groups the dominant gap in leisure and 
social activities, (such as sports, seeing relatives and friends, 
engaging in societies, clubs and unions) was “not doing but 
wanting to do”. The non-randomized group had a low number 
of occupational gaps in all items at both time-points. However, 
there was no significant difference in the number of gaps between 
patients in the EIV group and patients in the TAU group at 10 

Fig. 1. Randomization, follow-up and withdrawals. RPQ: Rivermead 
Post Concussion Symptoms Questionnaire; OGQ: Occupational Gaps 
Questionnaire; RHFUQ: Rivermead Head Injury Follow-up Questionnaire; 
SF-36: Short-Form Health Questionnaire. 
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days or 3 months after the injury. “Seeing partner and children” 
in the social activity domain had the highest number of reported 
occupational gaps in all 3 groups at 10 days after injury. 

Quality of life
Analysis of SF-36 data revealed a significant difference between 
3 patient groups in the following scales: Vitality, Mental Health 
and Bodily Pain (Table II). A significant difference (p < 0.05) 
was present between the EIV and non-randomized groups in 
Vitality, Mental Health, Bodily Pain and Role Physical. Between 
the TAU and non-randomized groups there was a significant 
difference in Vitality, General Health and Role Emotional. 

Moreover, a significant difference (p < 0.05) was observed in 
Mental Component Score between the 3 groups and between the 
EIV and non-randomized and TAU and non-randomized (Fig. 4).

Univariate logistic regression analysis
Univariate logistic regression analysis demonstrated that group 
affiliation (non-randomized, TAU or EIV), but not age or gen-
der, were associated with outcome at 3 months after the injury.

Contacts with healthcare providers
In the EIV group 15 patients, all women, reported contact with 
healthcare due to MTBI, the corresponding number in the TAU 
group was 3 men and 8 women with no significant difference 
between the randomized groups. In the non-randomized group 
8 patients had contact with some healthcare providers due to 
the MTBI (2 men, 6 women). 

Sick leave 
Nine patients (5%) were on sick leave at some time in the 
period 6 months before the MTBI. Eleven patients (6.4%) had 

Table I. Sociodemographic and clinical characteristics of patients 
randomized to treatment-as-usual (n = 49) or to an early intervention 
(n = 48), and non-randomized patients (n = 76)

Characteristics

Low risk High risk

Non-
randomized

Treatment- 
as-usual Intervention

Age, years, mean (range) 39.6 (15–76) 37.5 (15–68) 41.0 (15–69)
Men, n (%) 
Women, n (%)

40 (53)
36 (47)

23 (47)
26 (53)

15 (31)
33 (69)

Type of accident, n (%)
Fall
Car accident
Bicycle accident
Riding
Sport
Assault
Other

33 (43)
3 (4)

11 (15)
5 (7)

16 (21)
3 (4)
5 (7)

14 (30)
1 (2)
7 (15)
9 (19)
9 (19)
3 (6)
4 (9)

25 (53)
2 (4)
5 (11)
8 (17)
2 (4)
3 (6)
2 (4)

Positive test of alcohol in 
blood, n (%)

13 (24) 3 (9) 4 (12)

GCS, mean (range) 14.9 (12–15) 15.0 (14–15) 14.9 (14–15)
CT scan examination, 
n (%) 8 (13) 4 (10) 4 (9)

GCS: Glasgow Coma Scale; CT: computed tomography.

Fig. 2. Proportion of patients in early intervention (EIV), treatment-as-
usual (TAU) and non-randomized groups who responded to questions in 
Rivermead Head injury Follow-Up Questionnaire (RHFUQ) as: (i) ”no 
change”, (ii) ”have had symptoms, now resolved”, and (iii) ”problems” 
(mild to very marked change).

No change Have had Problems

0% 25% 50% 75% 100% 

Non-randomized 
TAU 
EIV 

Coping with family demands 
Non-randomized 

TAU 
EIV 

Relationships with partner 
Non-randomized 

TAU 
EIV 

Relationships with friends 
Non-randomized 

TAU 
EIV 

Work more tiring 
Non-randomized 

TAU 
EIV 

Previous work standard 
Non-randomized 

TAU 
EIV 

Previous leisure activities 
Non-randomized 

TAU 
EIV 

Previous social activities 
Non-randomized 

TAU 
EIV 

Routine domestic activities 
Non-randomized 

TAU 
EIV 

Conversation with 2 or >pers. 
Non-randomized 

TAU 
EIV 

Conversation with 1 pers. 

Fig. 3. Sum of perceived occupational gaps at 10 days and at 3 months 
after mild traumatic brain injury. TAU: treatment as usual.

TAUNon-randomized
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a full- or part-time disability pension at the time of the injury 
and afterwards. 

Fifteen patients (8 in EIV, 6 in TAU and 1 in non-randomized 
group) were on sick leave after MTBI with the ICD-10 diag-
nosis ”Intracranial injury” S06. Thirteen patients were on sick 
leave with other diagnoses than S06.

DISCUSSION

In this study patients who reported few symptoms early after 
MTBI had few limitations in activities and participation and 
were not on sick leave 3 months after the injury. Furthermore, 
these patients reported a good quality of life 3 months after 
the MTBI. Thus, our hypothesis that patients who report few 

symptoms early after an MTBI will have a good outcome is 
supported. This is in line with the findings reported by Stule-
meijer et al., where patients with no comorbidity and low 
levels of early symptoms had a 90% chance of a good outcome 
without post-concussional symptoms (13). 

Similar symptoms as those reported after MTBI are also 
reported in the acute stages of other injuries and are also as-
sociated with pain, depression (24), anxiety, post-traumatic 
stress (25) and other injury-related factors (26–28). This has 
hampered the design of intervention trials to prevent and 
treat disabilities after MTBI. In this study the intervention 
was intended to identify treatable co-morbidities and offer 
reassurance regarding a favourable outcome. However, the 
hypothesis that the treatment offered in this study would also 

Table II. Short-Form 36 (SF-36) results in study groups and in the general Swedish population

SF-36 Mean 95% CI Median
25th–75th 
percentile

p-value between groups

All
EIV and non-
randomized

TAU and non-
randomized

Physical Functioning (PF)
EIV 89.0 82.9–95.0 95 85–100
TAU 89.0 84.2–93.9 95 80–100
Non-randomized 92.3 88.7–96.0 100 95–100 0.156 0.172 0.730
Swedish norm* 87.9 87.5–88.3 95 85–100

Role-Physical (RF)
EIV 67.9 54.5–81.3 100 25–100
TAU 75.7 63.5–87.9 100 50–100
Non-randomized 82.9 74.7–91.2 100 75–100 0.104 0.038 0.209
Swedish norm* 83.2 82.5–83.8 100 75–100

Bodily Pain (BP)
EIV 70.3 61.4–79.3 74 46–100
TAU 75.5 66.7–84.4 84 52–100
Non-randomized 83.7 78.1–89.3 100 72–100 0.043 0.017 0.122
Swedish norm* 74.8 74.3–75.4 84 52–100

General Health (GH)
EIV 74.5 66.4–82.7 82 54–96
TAU 73.7 65.6–81.9 80 57–95
Non-randomized 84.2 79.7–88.6 92 77–97 0.059 0.087 0.027
Swedish norm* 75.8 75.4–76.3 82 62–92

Vitality (VT)
EIV 53.6 44.8–62.4 55 30–72
TAU 62.5 54.5–70.5 60 45–80
Non-randomized 73.1 67.7–78.6 80 60–90 0.001 < 0.001 0.023
Swedish norm* 68.8 68.3–69.3 75 55–85

Social Functioning (SF)
EIV 80.1 71.6–88.7 100 75–100
TAU 84.9 77.4–92.4 100 75–100
Non-randomized 89.7 85.2–94.2 100 88–100 0.194 0.075 0.311
Swedish norm* 88.6 88.2–89.0 100 88–100

Role-Emotional (RE)
EIV 76.7 64.5–88.8 100 66–100
TAU 74.1 60.6–87.6 100 66–100
Non-randomized 88.4 80.9–95.8 100 100–100 0.052 0.054 0.024
Swedish norm* 85.7 85.0–86.3 100 100–100

Mental Health (MH)
EIV 72.6 66.4–78.9 76 64–88
TAU 79.2 73.8–84.6 84 72–92
Non-randomized 82.2 77.5–86.9 88 72–96 0.013 0.005 0.121
Swedish norm* 80.9 80.5–81.3 88 72–96    

*Norms for general Swedish population, n = 8,930.
EIV n = 39–40, TAU n = 34–36, non-randomized n = 62–64.
95% CI: 95% confidence interval; EIV: early intervention; TAU: treatment as usual.
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have a beneficial effect on outcome regarding activity and 
participation for patients who still have symptoms at 3 months 
after the MTBI, was not supported. No significant differences 
were found between the EIV and TAU groups in any of the 
self-reported activity and participation measures. 

The Occupational Gap Questionnaire was used twice; early 
after the MTBI and at follow-up, allowing analysis of changes 
in perceived gaps, thus lowering the risk of recall bias. No 
difference was found in reported occupational gaps in the EIV 
and TAU group. One possible reason for this might be that the 
OGQ is not sensitive enough to capture minor restrictions in 
participation in everyday activities in a sample with reasonably 
well-functioning persons with good ability in performance of 
daily activities. Nevertheless, a significantly lower frequency of 
reported occupational gaps were found in the non-randomized 
group compared with the EIV and TAU groups, which further 
supports that patients reporting few symptoms early after MTBI 
have a good prognosis with no need of follow-up.

Another finding, although not statistically significant, was 
that in all RHFUQ items and in the OGQ a slightly higher 
frequency of self-reported problems was found in the EIV 
group compared with the TAU group. In our study all patients 
received written information about MTBI at the earliest op-
portunity after discharge. Patients in the EIV group received 
further information at the visit to the doctor. Although the inten-
tion was to reassure that the outcome is likely to be favourable, 
the visit to the doctor might instead have increased the patient’s 
attention to possible problems after MTBI. If a patient in the 
EIV group had some problems at follow-up, the patient might 
therefore more easily attribute the problem to the MTBI. The 
psychological factor “diagnostic threat” has been discussed 

as a factor contributing to poorer cognitive performance after 
MTBI (29). In that study cognitive performance in tests was 
compared in 2 groups. The participants who were informed 
that the tests were done because they had had MTBI performed 
worse than the other group with no information about the link 
to a former MTBI. In line with this, the awareness of possible 
problems that might occur after MTBI and treatable comorbidi-
ties screened for at the doctors visit might affect experience 
and reporting of any problem at follow-up.

It is well known that MTBI is more common in males than 
females (30). Women, however, have been found to be at higher 
risk of unfavourable outcome (31, 32). In our study, despite 
randomization, there were more women in the intervention 
group than in the TAU group. Since recent studies have shown  
that female sex is associated with increased risk of long-term 
problems after MTBI, participants in this study were probably 
more at risk of long-term problems (32, 33). At follow-up 3 
months after MTBI there were few patients reporting contact 
with healthcare providers in all 3 groups. However, there were 
more contacts in the early intervention group compared with the 
TAU group, but the difference was not significant difference, and 
it was predominantly women who had had healthcare contacts. 
This is in line with the findings of a systematic review (33), 
in which women were found to use more healthcare services.

Personal traits and coping strategies have been proposed to 
have an impact on how patients report problems and quality 
of life after MTBI (34, 35). In the current study, patients in 
the non-randomized group reported higher quality of life than 
the Swedish norm population. Patients in the EIV and TAU 
groups reported a lower mental summary score, mostly due 
to lower vitality, than the non-randomized patients. Thus, the 
intervention offered in this study did not have any impact on 
self-reported quality of life, since no difference was found in 
the randomized groups. One might speculate that patients who 
report few symptoms early after MTBI might have coping strat-
egies and personal traits that affect self-reported quality of life. 

Although some patients in the EIV and TAU groups did 
report having limitations in activity and restrictions in par-
ticipation, according to the RHFUQ and OGQ at 3 months 
after injury, sick leave more than 14 days after MTBI was 
uncommon. This is in line with a recent study, in which it was 
found that more than 50% of patients returned to work within 
2 weeks after MTBI (36). Our data do not provide evidence 
that health insurance benefits, such as sick leave or disability 
pension before the MTBI, increases the risk of prolonged 
symptoms or disabilities after the injury.

Study limitations
Due to the policy of sick leave compensation in Sweden it was 
not possible to explore the frequency and length of sick leave 
in the first 14 days after MTBI in our study. The patients with 
only a few or no days off work after MTBI are likely to be 
those with positive expectations and good coping strategies, 
which have been shown to be related to shorter recovery times 
after MTBI (34).

Fig. 4. Short-Form 36 (SF-36) summary measures: physical component 
score and mental component score. TAU: treatment as usual; EIV: early 
intervention.

p=0.011

p=0.028

p=0.007

TAUNon-randomized
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Despite the multicentre design and a study nurse at each 
site protecting against selection bias, some eligible patients 
may have been missed and the study sample may not be rep-
resentative of those who present to the emergency department 
following MTBI.

The generalizability of the results from this study might be 
affected by the fact that the study participants were older than 
those who declined to participate, and there were more females 
in the intervention group. Thus, the results may primarily be 
applied to patients who are older and female. 

Conclusion
In conclusion, patients who report few symptoms early after 
an MTBI are likely to have a good outcome regarding activity 
and participation. Symptom screening early after MTBI may 
be used to detect patients with an expected favourable outcome 
and no need for follow-up. This might be due to personal trait 
and coping strategies, as indicated by the finding that patients 
who reported few symptoms early after the MTBI also reported 
better quality of life than the general Swedish population. There 
is still a lack of effective treatment for problems occurring after 
MTBI. The intervention offered in this study, focusing on the 
reassurance of a good outcome and treatment of comorbidities, 
did not have any effect in a group of patients who reported 3 or 
more symptoms early after MTBI. The results from this study 
lend support to the need for the early identification of patients 
at risk of long-term problems. Furthermore, early provision of 
structured educational information to all patients at the ED is 
also recommended. Interventions for patients with problems 
after MTBI should be individualized and based on the assess-
ment of symptoms, comorbidities, activity and participation. 

ACKNOWLEDGEMENTS

The authors would like to thank the patients, SIC study collaborators 
in Uppsala, Gothenburg, Umeå and Jönköping, and colleagues in the 
emergency room for enabling recruitment of their patients. This study was 
supported by a grant from AFA Insurance. The funders had no access to 
the data and provided no input to the study design or data analysis. GM 
and CNB received support from ALF-grants from Danderyd Hospital. The 
authors thank Seija Lund and Sandra Hallström, nurses and coordinators, 
and Lisbet Broman for all help with tables, figures and advice on statisti-
cal aspects. We also thank Professor Jörgen Borg for valuable support.

The authors declare no conflicts of interest.

REFERENCES

1. Cassidy JD, Cancelliere C, Carroll LJ, Cote P, Hincapie CA, Holm 
LW, et al. Systematic review of self-reported prognosis in adults 
after mild traumatic brain injury: results of the International Col-
laboration on Mild Traumatic Brain Injury Prognosis. Arch Phys 
Med Rehabil 2014; 95: S132–S151.

2. Cassidy JD, Carroll LJ, Peloso PM, Borg J, von Holst H, Holm 
L, et al. Incidence, risk factors and prevention of mild traumatic 
brain injury: results of the WHO Collaborating Centre Task Force 
on Mild Traumatic Brain Injury. J Rehabil Med 2004; 36 Suppl 

43: 28–60.
3. Carroll LJ, Cassidy JD, Peloso PM, Borg J, von Holst H, Holm 

L, et al. Prognosis for mild traumatic brain injury: results of the 
WHO Collaborating Centre Task Force on Mild Traumatic Brain 
Injury. J Rehabil Med 2004; Suppl 43: 84–105.

4. Ponsford J, Willmott C, Rothwell A, Cameron P, Kelly AM, 
Nelms R, et al. Factors influencing outcome following mild trau-
matic brain injury in adults. J Internat Neuropsychol Soc 2000; 
6: 568–579.

5. Ingebrigtsen T, Waterloo K, Marup-Jensen S, Attner E, Romner 
B. Quantification of post-concussion symptoms 3 months after 
minor head injury in 100 consecutive patients. J Neurol 1998; 
245: 609–612.

6. Lannsjo M, af Geijerstam JL, Johansson U, Bring J, Borg J. Preva-
lence and structure of symptoms at 3 months after mild traumatic 
brain injury in a national cohort. Brain Inj 2009; 23: 213–219.

7. Lundin A, de Boussard C, Edman G, Borg J. Symptoms and dis-
ability until 3 months after mild TBI. Brain Inj 2006; 20: 799–806.

8. Stalnacke BM, Bjornstig U, Karlsson K, Sojka P. One-year follow-
up of mild traumatic brain injury: post-concussion symptoms, 
disabilities and life satisfaction in relation to serum levels of 
S-100B and neurone-specific enolase in acute phase. J Rehabil 
Med 2005; 37: 300–305.

9. Emanuelson I, Andersson Holmkvist E, Bjorklund R, Stalhammar 
D. Quality of life and post-concussion symptoms in adults after 
mild traumatic brain injury: a population-based study in western 
Sweden. Acta Neurol Scand 2003; 108: 332–338.

10. Ponsford J, Cameron P, Fitzgerald M, Grant M, Mikocka-Walus 
A. Long-term outcomes after uncomplicated mild traumatic brain 
injury: a comparison with trauma controls. J Neurotrauma 2011; 
28: 937–946.

11. Cancelliere C, Kristman VL, Cassidy JD, Hincapie CA, Cote P, 
Boyle E, et al. Systematic review of return to work after mild 
traumatic brain injury: results of the International Collaboration 
on Mild Traumatic Brain Injury Prognosis. Arch Phys Med Rehabil 
2014; 95: S201–S209.

12. Nygren-de Boussard C, Holm LW, Cancelliere C, Godbolt AK, 
Boyle E, Stalnacke BM, et al. Nonsurgical interventions after mild 
traumatic brain injury: a systematic review. Results of the Inter-
national Collaboration on Mild Traumatic Brain Injury Prognosis. 
Arch Phys Med Rehabil 2014; 95: S257–S264.

13. Stulemeijer M, van der Werf S, Borm GF, Vos PE. Early prediction 
of favourable recovery 6 months after mild traumatic brain injury. 
J Neurol Neurosurg Psychiatry 2008; 79: 936–942.

14. Matuseviciene G, Borg J, Stalnacke BM, Ulfarsson T, de Boussard 
C. Early intervention for patients at risk for persisting disability 
after mild traumatic brain injury: a randomized, controlled study. 
Brain Inj 2013; 27: 318–324.

15. Crawford S, Wenden FJ, Wade DT. The Rivermead head injury 
follow up questionnaire: a study of a new rating scale and other 
measures to evaluate outcome after head injury. J Neurol Neurosurg 
Psychiatry 1996; 60: 510–514.

16. Eriksson G, Tham K, Borg J. Occupational gaps in everyday life 
1–4 years after acquired brain injury. J Rehabil Med 2006; 38: 
159–165.

17. Eriksson G, Tham K, Kottorp A. A cross-diagnostic validation of 
an instrument measuring participation in everyday occupations: 
the Occupational Gaps Questionnaire (OGQ). Scand J Occupat 
Ther 2013; 20: 152–160.

18. Boutron I, Moher D, Altman DG, Schulz KF, Ravaud P. Methods 
and processes of the CONSORT Group: example of an extension 
for trials assessing nonpharmacologic treatments. Ann Int Med 
2008; 148: W60–W66.

19. King NS, Crawford S, Wenden FJ, Moss NE, Wade DT. The Riv-
ermead Post Concussion Symptoms Questionnaire: a measure of 
symptoms commonly experienced after head injury and its reli-
ability. J Neurol 1995; 242: 587–592.

J Rehabil Med 48



26 G. Matuseviciene et al.

20. Heitger MH, Jones RD, Frampton CM, Ardagh MW, Anderson TJ. 
Recovery in the first year after mild head injury: divergence of 
symptom status and self-perceived quality of life. J Rehabil Med 
2007; 39: 612–621.

21. Ware JE, Jr, Sherbourne CD. The MOS 36-item short-form health 
survey (SF-36). I. Conceptual framework and item selection. Medi-
cal Care 1992; 30: 473–483.

22. Sullivan M, Karlsson J, Ware JE, Jr. The Swedish SF-36 Health 
Survey–I. Evaluation of data quality, scaling assumptions, reliabil-
ity and construct validity across general populations in Sweden. 
Soc Sci Med 1995; 41: 1349–1358.

23. World Health Organization. The ICD-10 classification of mental 
and behavioural disorders: clinical descriptions and diagnostic 
guidelines. Geneva: World Health Organization; 1992.

24. Lange RT, Iverson GL, Rose A. Depression strongly influences 
postconcussion symptom reporting following mild traumatic brain 
injury. J Head Trauma Rehabil 2011; 26: 127–137.

25. Lagarde E, Salmi LR, Holm LW, Contrand B, Masson F, Ribereau-
Gayon R, et al. Association of symptoms following mild traumatic 
brain injury with posttraumatic stress disorder vs postconcussion 
syndrome. JAMA Psychiatry 2014; 71: 1032–1040.

26. Friedland JF, Dawson DR. Function after motor vehicle accidents: 
a prospective study of mild head injury and posttraumatic stress. 
J Nerv Mental Dis 2001; 189: 426–434.

27. McLean SA, Kirsch NL, Tan-Schriner CU, Sen A, Frederiksen S, 
Harris RE, et al. Health status, not head injury, predicts concussion 
symptoms after minor injury. Amer J Emerg Med 2009; 27: 182–190.

28. Stovner LJ, Schrader H, Mickeviciene D, Surkiene D, Sand T. 
Headache after concussion. Eur J Neurol 2009; 16: 112–120.

29. Suhr JA, Gunstad J. Further exploration of the effect of “diagnosis 

threat” on cognitive performance in individuals with mild head 
injury. J Int Neuropsychol Soc 2005; 11: 23–29.

30. Rickels E, von Wild K, Wenzlaff P. Head injury in Germany: 
a population-based prospective study on epidemiology, causes, 
treatment and outcome of all degrees of head-injury severity in 
two distinct areas. Brain Inj 2010; 24: 1491–1504.

31. Styrke J, Sojka P, Bjornstig U, Bylund PO, Stalnacke BM. Sex-
differences in symptoms, disability, and life satisfaction three years 
after mild traumatic brain injury: a population-based cohort study. 
J Rehabil Med 2013; 45: 749–757.

32. Bazarian JJ, Blyth B, Mookerjee S, He H, McDermott MP. Sex 
differences in outcome after mild traumatic brain injury. J Neuro-
trauma 2010; 27: 527–539.

33. Cancelliere C, Donovan J, Cassidy JD. Is sex an indicator of 
prognosis after mild traumatic brain injury: a systematic analysis 
of the findings of the WHO Collaborating Centre Task Force on 
Mild Traumatic Brain Injury and the International Collaboration 
on Mild Traumatic Brain Injury Prognosis. Arch Phys Med Rehabil 
2015 Feb 7 [Epub ahead of print]. 

34. Snell DL, Siegert RJ, Hay-Smith EJ, Surgenor LJ. Associations 
between illness perceptions, coping styles and outcome after mild 
traumatic brain injury: preliminary results from a cohort study. 
Brain Inj 2011; 25: 1126–1138.

35. Maestas KL, Sander AM, Clark AN, van Veldhoven LM, Struchen 
MA, Sherer M, et al. Preinjury coping, emotional functioning, 
and quality of life following uncomplicated and complicated mild 
traumatic brain injury. J Head Trauma Rehabil 2014; 29: 407–417.

36. Waljas M, Iverson GL, Lange RT, Liimatainen S, Hartikainen KM, 
Dastidar P, et al. Return to work following mild traumatic brain 
injury. J Head Trauma Rehabil 2014; 29: 443–450.

J Rehabil Med 48


