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Abstract 

Background: Previous studies have shown variations in management routines for children with traumatic brain 
injury (TBI) in Sweden. It is unknown if this management has changed after the publication of the Scandinavian Neu-
rotrauma Committee guidelines in 2016 (SNC16). Also, knowledge of current practice routines may guide develop-
ment of an efficient implementation strategy for the guidelines. The aim of this study is therefore to describe current 
management routines in paediatric TBI on a hospital/organizational level in Sweden. Secondary aims are to analyse 
differences in management over time, to assess the current dissemination status of the SNC16 guideline and to ana-
lyse possible variations between hospitals.

Methods: This is a sequential, cross-sectional, structured survey in five sections, covering initial management 
routines for paediatric TBI in Sweden. Respondents, with profound knowledge of local management routines and 
recommendations, were identified for all Swedish hospitals with an emergency department managing children (age 
0–17 year) via phone/mail before distribution of the survey. Responses were collected via an on-line survey system 
during June 2020–March 2021. Data are presented as descriptive statistics and comparisons were made using Fisher 
exact test, when applicable.

Results: 71 of the 76 identified hospitals managed patients with TBI of all ages and 66 responded (response rate 
93%). 56 of these managed children and were selected for further analysis. 76% (42/55) of hospitals have an estab-
lished guideline to aid in clinical decision making. Children with TBI are predominately managed by inexperienced 
doctors (84%; 47/56), primarily from non-paediatric specialities (75%; 42/56). Most hospitals (75%; 42/56) have the 
possibility to admit and observe children with TBI of varying degrees and almost all centres have complete access to 
neuroradiology (96%; 54/56). In larger hospitals, it was more common for nurses to discharge patients without doctor 
assessment when compared to smaller hospitals (6/9 vs. 9/47; p < 0.001). Presence of established guidelines (14/51 vs. 
42/55; p < 0.001) and written observation routines (16/51 vs. 29/42; p < 0.001) in hospitals have increased significantly 
since 2006.

Conclusions: TBI management routines for children in Sweden still vary, with some differences occurring over time. 
Use of established guidelines, written observation routines and information for patients/guardians have all improved. 
These results form a baseline for current management and may also aid in guideline implementation.
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Background
Traumatic brain injury (TBI) is recognized as a com-
mon cause of death and disability among children world-
wide [1]. Most patients (70–98%) are classified as having 
minimal or mild traumatic brain injury (mTBI) and most 
will swiftly recover without suffering from any persisting 
sequelae [2, 3]. However, a minority will suffer life-threat-
ening intracranial complications in need of urgent atten-
tion and often rapid surgical intervention [4]. The task of 
effectively identifying these patients is a clinical challenge.

In 2006, a national survey in Sweden demonstrated 
differences in management routines for children with 
TBI [5], where only 27% of hospitals in Sweden had any 
sort of guideline directing how care should be deliv-
ered. Initial assessment in emergency departments 
(ED) was primarily performed by non-specialists (assis-
tant residents and/or residents) in 96% of cases [5], 
which could mandate a need for support by senior col-
leagues or clinical decision aids as seen in adult TBI [6]. 
A report examining 72 emergency departments from 
New England, USA, from 2013 showed that 35% of the 
hospitals did not have clinical practice guidelines for 
concussion management in adults and children [7].

Lack of established routines may negatively affect 
patient safety [4]. The use of clinical decision rules 
(CDR´s) for management of mTBI has been shown to 
decrease the number of CT scans, without an elevated 
risk of missing potentially dangerous intracranial haem-
orrhages [8, 9]. Several clinical decision rules have been 
published during the last 15 years [4, 10, 11], including a 
Scandinavian guideline (SNC16) published in 2016 [12].

Introducing a new guideline can be difficult [13]. A 
guideline adapted and applicable to the clinical setting 
[14], and a tailored dissemination process, with knowl-
edge about cultural factors and attitudes to guideline 
use [15], is important for successful implementation 
and guideline adherence [6, 16].

As part of a series of studies aimed to increase under-
standing, facilitate and tailor implementation of the 
SNC16 guideline, this study aims to describe current 
management routines in paediatric TBI on a hospital/
organizational level in Sweden. Secondary aims are 
to analyse differences over time, when compared to a 
study conducted with a similar method from 2006 [5], 
assess the current dissemination status for the SNC16 
guideline and to analyse possible management varia-
tions between hospitals.

Methods
Study design
This is a sequential, observational, cross-sectional 
survey concerning the initial (first 24  h) management 

routines in paediatric TBI in Sweden, including an 
analysis of evolvement in routines since 2006. STROBE 
guidelines for reporting cross-sectional studies were 
used (Additional file 1).

Setting
All hospitals with an emergency department (ED) in 
Sweden, with capacity to assess and manage children 
suffering from TBI, were included. Hospitals lacking an 
emergency department or those only managing adults 
were excluded.

Participants
The head of the department for general surgery or 
emergency medicine in each hospital was often initially 
contacted, recommending a suitable respondent in 
their organization. This person was subsequently con-
tacted by phone or e-mail before the survey was emit-
ted by e-mail. A respondent was regarded as suitable if 
him/her was in a position mandating overview of pae-
diatric TBI routines in the organization, for example 
as author of local routines or an operations manager in 
the ED. The survey was answered once per participat-
ing hospital.

Variables
Data was collected using a web-based system 
(EsMaker®, Entergate AB). The survey was open from 
June 2020 to March 2021. Reminders were sent by 
e-mail to non-responders until > 90% response rate was 
reached. Neither personal data nor individual patient 
records were collected, but rather general informa-
tion on management recommendations/routines in the 
hospital.

Data sources/measurement
The questionnaire was designed in collaboration with 
members of the Scandinavian Neurotrauma Commit-
tee (SNC), to be comparable with data from a similar 
study from 2006 [5], as described below. The survey was 
structured into five different sections. Table 1 exemplifies 
questions from each section. A pilot version was sent to 
six hospitals and after minor adjustment, the complete 
form was dispersed.

To analyse changes in recommendations over time, 
a comparison with data from 2006 was done. In this 
report by Åstrand et  al. [5], investigators aimed to 
describe current management practice for children 
within mTBI in Sweden by distributing a questionnaire 
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by mail to 51 hospitals with emergency departments in 
Sweden.

Bias
To reduce reporting bias, we made sure that the respond-
ents were fully aware of the local routines.

Study size
We aimed for a response rate of at least 90%, ensuring an 
adequate representation of the Swedish health care for 
these patients.

Quantitative variables
Cross-comparison was performed between four catego-
ries depending on the size of the hospital: local, regional, 
university and children´s hospital. Due to known small 
numbers in the last two groups, the categories were a pri-
ori dichotomised to smaller hospitals (local and regional) 
and larger hospitals (university and children´s hospitals).

In analyses regarding level of experience of the respon-
sible clinician (Table  3), manging speciality in Table  4 
(paediatric vs. non-paediatric) and Table  5 (neurology 
vs. non-neurology), categorization has been done as pre-
sented below.

Table  3 presents of a rating of what experience level 
doctors in ED possess. Categories are “assistant physi-
cian, dependent”, “assistant physician, independent”, 
“intern”, “resident” and “specialist”. For each experience 
level the respondent rated on a 5-grade scale (always; 
often; sometimes; rarely; never) how frequently this 

category is involved in TBI management. A dichotomi-
sation of the experience levels to “specialist” and “non-
specialist level” (in which categories: “assistant physician, 
dependent”, “assistant physician, independent”, “intern” 
and “resident” were merged) was done for the analysis. To 
further simplify presentation, grade “always” and “often” 
was merged (implying the “most common” experience 
level for clinicians manging children with TBI, presented 
for respective hospital size. This means that grade “some-
times”, “rarely” or “never” won´t be presented in the table. 
Merging of experience levels and response options means 
that the aggregated total response rate will not be 100%. 
Percentages are calculated as number of responses per 
total hospitals in each category.

In Table  4 managing clinic (speciality of the clinic) is 
categorized as paediatric (paediatric surgery; paediat-
rics; paediatric neurology; paediatric orthopaedics), non-
paediatric (neurology; general surgery; internal medicine; 
orthopaedics or another speciality) or emergency medi-
cine. Table  5 is presented in the same way, with cat-
egorization based on neurology speciality (paediatrics; 
paediatric neurology; neurology; internal medicine), non-
neurology (paediatric and general surgery; orthopaedics) 
or emergency medicine. For each type of clinic, respond-
ent was asked to rate, in analogous way, on a 5-grade 
scale (always; often; sometimes; rarely; never) how fre-
quent this speciality manages children with TBI at their 
emergency department. With the same methodology as 
in Table 3, grade “always” and “often” was merged (imply-
ing the “most common” managing clinic/speciality. As 
above, presentation is based on hospital size.

Statistical methods
Data was summarized and presented using descriptive 
statistics. Differences over time were analysed comparing 
data from Åstrand et al. [5] with the present data. Statis-
tical analysis was performed using Fisher’s exact test to 
detect differences between groups, when indicated. A 
two-tailed p-value of < 0.05 was considered significant. 
As answers for a certain question were not always 100% 
complete, the total number of responses is given with 
each question.

An ethical advisory opinion was granted by the Swed-
ish Ethical Review Authority, Dnr 2020–02,693.

Results
Characteristics of the hospitals
We identified 76 hospitals in Sweden; 5 of these did 
not manage TBI at all. Of the remaining 71 hospitals, 
responses were returned from 66 (overall response 
rate 93%). 56 of these managed paediatric patients 
and one respondent in each centre received the study 

Table 1 The questionnaire – sections and exemplified main 
questions

Section 1: Background information

Name of hospital

Presence of written guidelines guiding initial management of children 
within 24 h of TBI in the organization?

 Section 2: Initial treatment in the emergency department

What clinic is responsible for paediatric patients suffering from TBI?

Are these patients cared for by specialists or non-specialists?

Section 3: Radiology

What primary radiology modality is recommended?

Access to anaesthesiologist and diagnostic radiology

Section 4: In-hospital observation

What department are patients in need of in-hospital observation admit-
ted to?

What parameters are recommended to be monitored during hospitaliza-
tion?

Section 5: Discharge and follow-up

Are patients and guardians per routine provided with discharge informa-
tion?

Does your hospital arrange follow up?
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questionnaire. Size and type of included and excluded 
hospitals are described in Fig. 1.

Nine (16%) hospitals had a transfer time of > 2  h to 
neurosurgical service. 96% of hospitals (54/56) reported 

24  h accessibility to a CT scan and all had access to 
around-the-clock anaesthesiology support.

Management recommendations
Most of the hospitals (76%; 42/55) used an established 
guideline to aid in emergency management of children 
with TBI (Table  2). The most used guideline was the 
SNC16 guideline [12], in part or fully used by 31 hospi-
tals (55%). Following this, the most described was a local 
modification of pre-existing validated guidelines (such as 
PECARN [4]) or local guidelines based on local expert 
opinion.

Emergency department routines
Patients were predominantly assessed by non-specialists 
(84%; 47/56; Table  3) and, apart from EDs in children’s 
hospitals, rarely seen by a doctor from a paediatric speci-
ality (13%; 7/56; Table 4). Most commonly, the assessing 
doctor was from the department of general surgery (71%; 
n = 40). In 19 hospitals (34%), emergency medicine phy-
sicians often or always performed the first assessment, 
and it was uncommon (5%) to meet a doctor from a neu-
rological speciality (Table 5).

15 hospitals (27%) reported that patients were occa-
sionally discharged by a nurse at triage without any doc-
tor assessment. 8 of these units had written guidelines 
concerning this procedure; 6 of these used the SNC16 
guidelines. Almost all hospitals (n = 54) use CT as the 

Fig. 1 Flowchart—participating hospitals

Table 2 Use of guideline for management of paediatric TBI

Numbers presented for respective hospital category and all hospital categories in total. One respondent (n = 1) from a local hospital did not respond to this question 
(response rate 55/56, 98%)

Local hospital n (%) Regional hospital 
n (%)

Children´s hospital 
n (%)

University hospital 
n (%)

Total n (%)

Established guideline 20 (71) 13 (68) 4 (100) 5 (100) 42 (76)

No guideline 7 (25) 4 (21) 0 0 11 (20)

Unknown 0 2 (11) 0 0 2 (4)

Total 27 (96) 19 (100) 4 (100) 5 (100) 55 (98)

Table 3 Level of experience of responsible clinician

Example There was in total 22 responses in the non-specialist category deriving from local hospitals, implying that in 22 of the 28 local hospitals (79%) it is common 
(“often” or “always”) that non-specialists are managing children with TBI

Local hospital n (%) Regional hospital n (%) Children´s hospital n 
(%)

University hospital n 
(%)

Total n (%)

Non-specialist
“assistant physician, depend-
ent”,
“assistant physician, independ-
ent”,
“intern” and “resident” are 
merged

22 (79) 18 (95) 3 (75) 4 (80) 47 (84)

Specialist 10 (36) 3 (16) 3 (75) 3 (60) 19 (34)
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primary choice of radiology modality to exclude intracra-
nial complications.

In‑hospital observation
The possibility for in-hospital observation was reported 
for 75% of the hospitals (42/56), most commonly (64%) 
in a general ward. In 46% (13/28) of the local hospitals, 
external transfer to another hospital was mandated if 
the patient had to be admitted for any reason (Table 6). 
In local hospitals, 50% (7/14) of children were observed 
in a non-paediatric ward. In larger hospitals, most chil-
dren were admitted to paediatric wards (96%; 25/26). In 
one hospital, the Intensive Care Unit (ICU) was used for 
observation.

During the observation period, level of consciousness 
was the parameter most often evaluated (95%), followed 
by pupillary reaction, heart rate and neurological deficits 
(Fig. 2).

When evaluating level of consciousness, RLS85 [17] 
was the most frequently reported answer, either alone 
(48%) or in combination with other assessment scales 
(29%) (Fig. 3).

97% of hospitals with capacity for in-hospital obser-
vation (41/42) reported their observation routines. 
In 46% (19/41), elements of the SNC 16 routines were 
used regarding type, frequency and/or duration of 
observation and in 32% (13/41) the SNC16 was the 
sole guiding routine for in-hospital management. 44% 
(18/41) of the hospitals allowed individual doctor pre-
scription of observation criteria, and in 27% (11/41) no 
other routines other than doctor prescribed observa-
tion was used.

Routines for CT scanning in admitted children were 
mostly (solely or in combination with other written 
routines) based upon doctor discretion (65%, 27/41). 
In 49% (20/41) of the hospitals a written routine in 
some form guided CT scanning in admitted children, 
mainly the SNC16 (31%, 13/41). 56% (23/41) of hospi-
tals reported lack of discharge-criteria following obser-
vation. Concerning information to patients/guardians 
at discharge, 15% (8/55) provided only written infor-
mation, 9% provided only oral information and 71% 
provided both, with only 5% not providing discharge 
information at all.

Table 4 Responsible clinic: Paediatric versus non-paediatric specialities

Example There was in total 10 responses in the emergency medicine category deriving from local hospitals, implying that in 10 of the 28 local hospitals (36%) it is 
common (“often” or “always”) that emergency medicine physicians are managing children with TBI

Local hospital n (%) Regional hospital 
n (%)

Children´s hospital 
n (%)

University hospital 
n (%)

Total n (%)

Paediatric speciality 0 1 (5) 4 (100) 2 (40) 7 (13)

Non-paediatric speciality 22 (79) 18 (95) 0 2 (40) 42 (75)

Emergency medicine 10 (36) 6 (32) 0 3 (60) 19 (34)

Table 5 Responsible clinic: neurology versus non-neurology specialities

Example There was in total 20 responses in the non-neurology category deriving from local hospitals, implying that in 20 of the 28 local hospitals (71%) it is common 
(“often” or “always”) that non-neurology physicians are managing children with TBI

Local hospital n (%) Regional hospital 
n (%)

Children´s hospital 
n (%)

University hospital 
n (%)

Total n (%)

Neurology speciality 0 0 1 (25) 2 (40) 3 (5)

Emergency medicine 10 (36) 6 (32) 0 3 (60) 19 (34)

Non-neurology speciality 20 (71) 18 (95) 3 (75) 2 (40) 43 (77)

Table 6 Possibility of in-hospital observation

Numbers presented for respective hospital category and all hospital categories in total

Local hospital n (%) Regional hospital n (%) Children´s hospital n (%) University hospital n (%) Total n (%)

Possibility of in-hospital 
observation

15 (54) 18 (95) 4 (100) 5 (100) 42 (75)

No possibility of in-
hospital observation

13 (46) 1 (5) 0 0 14 (25)
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Follow‑up
38% (21/56) of all hospitals could arrange a follow up 
assessment if needed, which was relatively more com-
mon at large hospitals (7/9, 78% vs. 14/47, 30%) and 
usually either at a paediatric outpatient clinic (52%) 
and/or in the primary care sector (48%). 46% (26/56) 
did not provide or plan follow-up in children following 

TBI, this was more common in small hospitals (25/26). 
There was a significant difference in follow-up routines 
between small (local and regional) and larger (univer-
sity and children´s) hospitals (p = 0.015).

Fig. 2 Parameters evaluated during in-hospital observation due to paediatric TBI. Respondents could choose more than one alternative (ntot = 42)

n=27

n=11

n=16

0%

10%

20%

30%

40%

50%

60%

RLS 85 GCS and/or
pediatric GCS

Combina�on
(RLS + GCS adult and/or

pediatric)
Fig. 3 Scale used for assessment of level of consciousness. Respondents were asked to report which scale(s) that was used at their hospital for 
assessment of level of consciousness. More than one alternative could be marked. RLS85 [17], GCS (adult version) and GCS (paediatric version) was 
prespecified options. Three (n = 3) respondents reported use of AVPU-scale (Alert, Verbal, Pain, Unresponsive) in addition to GCS or RLS85
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Other analyses
A significantly higher presence of physicians in pae-
diatric specialities (p < 0.001) was reported for emer-
gency departments in larger hospitals. No difference in 
presence of specialists (p = 0.17) or presence of estab-
lished guidelines in hospitals emitted recommendations 
(p = 0.18) was found compared to smaller hospitals.

Nurse triage without doctor involvement was more 
common in large hospitals (n = 6/9) compared to small 
ones (n = 9/47) (p < 0.001).

Changes in management routines
In 2006 survey, 27% (14/51) of the hospitals had writ-
ten management criteria/routines. A significant increase 
(76%; 42/55) was observed over time (p < 0.001). It is 
more uncommon to use ICU for observation today (1 vs. 
10 hospitals, p = 0.020). The presence of written observa-
tion routines (defined as presence of a local written rou-
tine regarding in-hospital observation and/or use of the 
SNC16 recommendation for in-hospital observation) is 
more common today when compared to 2006 (69% com-
pared to 31%, p < 0.001). Finally, the possibility of follow-
up after discharge did not differ between 2006 and the 
current study (p = 0.22). See Table 7 for details.

Discussion
This study describes the current management routines of 
children with TBI in Sweden. Most hospitals (76%) use 
an established guideline to aid in management, which is 
in line with results from the US (65%), in a study by Stern 
et  al. [7]. SNC 16 was the most-used guideline, despite 
the lack of formal national implementation. This may 
reflect an unwillingness to use other decision rules based 
on high quality evidence, such as the PECARN rule [4], 
which may increase CT use [18, 19]. The SNC16 guide-
line (concerning mild and moderate TBI) [12], together 
with the Brain Trauma Foundation guidelines covering 
severe TBI [20], were reported as the paediatric guide-
lines with the highest overall quality in a recent system-
atic review and quality analysis [21], receiving 45/49 and 
44/49 points, respectively. Before formal implementation 
however, the SNC16 should be adequately validated in 
the Swedish health care setting, a process which is cur-
rently underway. Considering differences over time, a 

significant increase in use of established guidelines has 
occurred since 2006 (76% vs. 27%). This result is in itself 
of importance, as the use of evidence-based guidelines 
have been shown to improve outcome in TBI [22].

In 27% of the hospitals, in particular larger hospitals 
(p < 0,001), we found that nurses can discharge from the 
ED without doctor assessment. In most of the hospitals 
(8/15), these patients are discharged using a guideline, 
mainly the SNC16. This type of management may be 
safe and efficient, despite not officially being supported 
by the SNC16 guideline, and therefore needs further 
investigation.

Despite using similar risk-assessment strategies, the 
logistics involved with more remote or smaller hospitals 
may impact patient management. 16% of the hospitals 
reported having at least 2 h transfer time to the nearest 
neurosurgical unit. Also, approximately half (13/28, 46%) 
of the smaller local hospitals could not offer in-hospital 
observation. These aspects of non-patient related fac-
tors may influence decision-making, reflecting real-world 
issues in Sweden and is not specifically addressed in the 
SNC16 guideline, nor in others [4, 10, 11], and warrant 
further investigation.

More than half of hospitals did not have specific dis-
charge criteria. Although evidence is lacking in this area, 
written discharge criteria may facilitate management 
and promote equality in patient management. Discharge 
from the hospital should be accompanied with informa-
tion regarding the injury, what to expect and when to 
seek health care. Most hospitals provided this with only 
3 hospitals (5%) stating that they do not per routine pro-
vide such information.

This study has several limitations. Data on individual 
patient management is lacking in this study, as focus has 
been to describe current routines, practice variation and 
evolvement in management recommendations between 
hospitals and over time. As patient management does 
not necessarily adhere to recommendations emitted by 
hospitals and medical organs, results must be interpreted 
with caution. Also, data in this study refers to Swedish 
health care, and the results may therefore not be appli-
cable to other countries. There is also a risk for reporting 
bias as information gathered from a single respondent 
may not always accurately reflect clinical practice, despite 

Table 7 TBI management in Swedish hospitals, comparison between 2006 [14] and the present study

2006 survey Åstrand et al. n (%) Current survey n (%) p‑value

Using established guidelines 14/51 (27%) 42/55 (76%) p < 0.001

ICU as observation unit 10/51 (20%) 1/42 (2%) p = 0.02

Written observation routines 16/51 (31%) 29/42 (69%) p < 0.001

Possibility of follow-up after discharge 13/51 (25%) 21/56 (38%) p = 0.22
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efforts to ensure that the respondent was fully aware of 
all aspects of TBI management in their hospital organiza-
tion. Also, the completeness of data was not always 100%, 
which may also account for some errors. However, these 
issues were limited and assessed to have negligible effect 
on the overall results. Percentage of missing data are 
reported for each question.

The strengths of this study lie in the high response rate 
and the on-line survey system which increases response 
accuracy and minimises ambiguous answers. As this 
group did a similar survey in 2006 [5], most questions are 
similar which allows a reliable comparison over time.

Although this study shows an increasing use of guide-
lines over time, many hospitals still seem to use manage-
ment recommendations based upon weaker scientific 
methods or routines based upon local expert opinion. 
As a majority of these children will be managed by inex-
perienced doctors from varying specialities, especially 
in smaller hospitals, the findings support the need of a 
nationally implemented and accepted guideline to aid in 
decision making.

Following successful validation, optimal adherence to a 
guideline is desired. There is a need for development of a 
structured dissemination and implementation process in 
Sweden. However, further investigation of how intended 
users of the guideline assess its user-friendliness as well 
as facilitators and barriers for guideline adherence is war-
ranted, as data on this is lacking in this study. Data on 
individual patient management in Sweden is also needed.

Conclusions
Hospital management routines for children with TBI 
varies in Sweden, with some differences occurring over 
time. Use of established guidelines, written observation 
routines and information for patients/guardians have 
all improved. These results will together with upcom-
ing studies form a baseline for the process to design a 
tailored dissemination and implementation plan for the 
SNC16 guideline in Sweden.
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