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ABSTRACT

Introduction: Timely institution of pre-hospital therapies aimed at damage control and the 
appropriately timed decision of transfer to higher centers for definitive neurosurgical management  
are crucial in determining the outcome of patients following traumatic brain injury. This study aimed 
to evaluate the factors determining pre-hospital care and delay in patients with traumatic brain 
injury. 

Methods: This was a descriptive cross-sectional study conducted in a tertiary care center after obtaing 
ethical approval from the Institutional Review Board (approval number 392 (6-11) E2). All patients 
with traumatic brain injury who presented to the emergency department from 1 July, 2018 to 15 June, 
2019 were enrolled. Data related to patient demographics, the primary cause of the incident, grading 
of traumatic brain injury on admission, pre-hospital care, and variables that cause pre-hospital delay 
were collected.

Results: In this study of 144 patients with traumatic brain injury, we found that 70 (48.61%) 
experienced transfer delays exceeding one hour. There were  71 (49.31%) patients aged 15-44 years, 
and 100 (69.44%) were male , with falls being the primary cause of 119 (82.64%). Most patients had 
mild traumatic brain injury 80 (55.56%). Out of 144, 20 (13.89%) received prehospital care, and 28 
(19.44%) underwent a computed tomography scan of the head before arrival.

Conclusions: Our study highlights the challenges in pre-hospital care and delays in reaching for 
neurosurgical care in patients with traumatic brain injury. Falls, road accidents, and physical assaults 
were the leading causes.
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INTRODUCTION

Traumatic Brain Injury (TBI), often called the "silent 
epidemic," is a major public health concern, posing 
significant challenges to society as the leading cause 
of death and disability worldwide among all traumatic 
injuries.1,2 Although studies have demonstrated that 
the lifetime incidence of TBI in developed nations is 
500–800 new cases per 100,000 people annually, 
such studies are scarce in low- and middle-income 
countries (LMICs). These countries, affected mainly by 
the morbidity and mortality associated with TBI, face a 
double burden of increased injuries and poor outcomes 
due to resource constraints.3

The third most common cause of mortality in Nepal 
is TBI, accounting for 8% of all deaths.4 Although 

mortality has decreased significantly, disability due 
to TBI remains a significant challenge. Therefore, 
improving pre-hospital care, minimizing pre-hospital 
delays, and developing advanced neurosurgical facilities 
to reduce in-hospital delays are crucial for improving 
patient outcomes. It is also crucial to know the current 
scenario of pre-hospital delay in our scenario. 

This study aimed to evaluate pre-hospital care, and 
pre-hospital delays in receiving definitive neurosurgical 
treatment for patients with TBI.
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METHODS

This descriptive cross-sectional study included all TBI 
patients referred to the Neurosurgery Department from 
the Emergency Department of Tribhuvan University 
Teaching Hospital (TUTH), Kathmandu, between 1 
July 2018 to 15 June 2019, who fulfilled the inclusion 
criteria. Approval from the Institutional Review Board 
of Institute of Medicine(Reference number: 392 (6-
11) E2) was obtained before data collection. Data 
were collected from the patient’s visitors or relatives, 
ambulance driver, person accompanying the patient to 
the emergency department (ED), emergency admission 
ticket, and doctors on duty. A self-structured proforma 
was filled out with all the necessary details, and follow-
up of the cases was conducted until the neurosurgery 
department made the final decision. Informed consent 
was obtained from all the patients or their caregivers 
before enrollment in the study. This study was 
conducted following the principles outlined in the 
Declaration of Helsinki. 5

All patients who sustained a traumatic brain injury 
were admitted to a Tribhuvan University Teaching 
Hospital (TUTH) emergency department and excluded 
all patients or their relatives who denied giving informed 
written consent. 

Data related to patient demographics (age and sex), 
primary causes of the incident, prehospital care received 
(such as neck stabilization, supplemental oxygen 
administration or fluid administration before reaching 
any health center from the site of injury), type of initial 
health care facility visited, timing of referral from the 
primary center to the tertiary care hospital, mode of 
transfer, grading of TBI upon admission based on GCS, 
time to perform a Computed Tomogrpahy scan, and 
the timing of neurosurgical consultation upon arrival 
at the hospital were collected. The TBI was graded 
in the ED based on the Glasgow Coma Scale (GCS) 
and categorized as mild (GCS 13-15), moderate (GCS 
9-12), or severe (GCS 3-8).

The study variables were obtained and recorded using 
a proforma. Data were entered into the Statistical 
Package for the Social Sciences (SPSS) version 25, 
and descriptive statistical analysis was conducted to 
determine the frequency and percentage of binary data. 

RESULTS

A total of 144 patients with TBI, ranging in age from 
2 - 84 years were enrolled in the study among which  
71(49.31%) of the patients were aged 15 – 44 years, 
and 100 (69.44%) were male (Table 1). 

Regarding the severity of the injury, mild TBI was 80 

(55.56%), moderate was 35 (24.31%) and severe 
was 29 (20.14%), as determined by the Glasgow 
Coma Scale. The primary cause of TBI were falls, 
accounting for 119 (82.64%) cases,  motor vehicle 
accidents  21 (14.58%), physical assault in 4 (2.78%).  
Alcohol intoxication during the incident was found 
in 28 (19.44%) patients. In terms of prehospital 
care and primary care referral, 20 (13.89%) of the 
patients received prehospital care, which is any form 
of treatment, such as neck stabilization, supplemental 
oxygen administration or fluid administration, provided 
by paramedics, ambulance drivers, or health workers, 
before reaching any health center from the site of 
injury. Among 144, 85 (59.03%) patients reached the 
tertiary center from the primary center in less than one 
day. CT scans were done before reaching the tertiary 
center in 28 (19.44%) of cases (Table 2). 

Table 2. Time taken by a patient with TBI to reach 
the tertiary center from the site of injury (n=144).
Time taken n (%)

Time taken by a patient with TBI to reach the tertiary 
center from the site of injury
<1 day 85 (59.03)
>1 day to <7 days 39 (27.08)
>7 days 20 (13.89)
Time taken by a patient with TBI to reach any health 
care setting center from the site of injury
 0-15 minutes 45 (31.25)
16-45 minutes 20 (13.89)
About 1 hour 9 (6.25)
More than 1 hour 70 (48.61)
Time taken to do CT scan in a patient with TBI at the 
tertiary center
 30 minutes 78 (54.17)
30-60 minutes 37 (25.69)
>60 minutes 29 (20.14)

DISCUSSION

TBI is a significant cause of preventable trauma-related 
mortality in Nepal and affects the young population, 
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Table 1. Distribution of patients with TBI by age 
groups (n=144).
Age groups (years) n (%)
0-14 46 (31.94)
15-29 40 (27.78)
30-44 31 (21.53)
45-59 16 (11.11)
>60 11 (7.64)

Sex
Male 100 (64.44)

Female 44 (33.56)
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leading to substantial socioeconomic consequences. 
As TBI is a time-sensitive illness, the timing of 
hospital presentation and initiation of definitive 
neurosurgical therapy are critical for prognosis and 
mortality. Prehospital care, including resuscitative 
measures at the injury scene and during transport, 
is essential to prevent secondary brain injuries and 
other high-risk complications, such as hypoxia, 
hypotension, and expanding intracranial mass lesions.4,6 

Falls were identified as the primary cause of TBI, 
accounting for the most cases, in contrast to studies 
from other countries, where road traffic accidents (RTAs) 
were the primary cause. This difference may be related 
to lifestyle and occupation, as a significant proportion 
of Nepal's population and the area surrounding the 
study site live in rural areas with mountains and hills, 
where activities such as climbing trees are important in 
agriculture. Additionally, inadequate infrastructure with 
poor safety standards, particularly in the construction 
and transportation sectors, contribute to common falls 
from heights, which are a major occupational hazard. This 
underscores the need for effective prevention strategies 
to target hazards and minimize risk-taking activities, 
particularly among children and older people.3,7 As RTAs 
also lead to a high proportion of  TBI cases, targeted 
prevention with a focus on car safety, traffic education, 
road infrastructure improvements, and traffic regulation 
enforcement is key. Promoting the use of seatbelts, 
helmets, and child restraints, along with strict laws 
against impaired and distracted driving, can significantly 
decrease the incidence of TBI.6 The most frequent 
causes of TBI in the United States are high-speed vehicle 
accidents, violence, sports-related incidents, and injuries 
at construction sites.8,9 Whereas in a study conducted 
in Nepal, the top three causes of TBI were falling from 
heights, road traffic accidents (RTAs), and violence.4,10 

However, a study conducted in a multispecialty private 
hospital involving 167 patients with TBI found RTAs as 
the  most common mechanism of injury (59%), followed 
by falls (32%), and physical assault (9%).10 In a study 
conducted in Uganda involving 3749 patients, road 
traffic injuries (88.9%) and falls (11.1%) were the major 
causes of TBI.11 Another study conducted in Pakistan 
showed similar findings, with TBI predominantly 
caused by road traffic accidents (62.6%), followed 
by falls (31.7%), and physical assault (5.5%).12

In a similar study, 75.7% of patients were transferred 
from other hospitals, of whom 30 (56.6%) had visited 
one hospital, and 17 (32%) had visited two hospitals 
before reaching tertiary care centers with neurosurgical 
facilities.  The unavailability of neurosurgery facilities was 
the main reason for transfer out (77.4%). The mortality 
and length of hospital stay trends were higher in the 
group who had visited other centers before coming to the 
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tertiary center compared to those who came directly. 13

The demographic distribution of TBI patients 
revealed a higher representation of younger age 
groups, particularly individuals aged 0-14 years 
and 15-29 years, highlighting their vulnerability to 
TBI incidents. Other studies conducted in Uganda 
showed that 70% of patients were between 19 and 
45 years of age, while in Pakistan, the most common 
age group was 21-30 years, with 470 (34.1%) patients, 
followed by 331 (24.02%) patients between 31-40 
years.11,12 This susceptibility can be attributed to 
factors such as participation in high-risk activities 
and increased exposure to injury-causing situations. 
The higher prevalence of TBI among male aligns 
with previous research, suggesting higher risk-taking 
behavior or differences in occupational hazards. 4,14

Severity assessment using the Glasgow Coma Scale 
showed that most TBI cases were classified as mild, 
followed by moderate and severe, consistent with 
the global distribution of TBI severity. However, it is 
essential to consider the limitations of the Glasgow 
Coma Scale as the sole indicator of injury severity.15

Major extracranial injuries in a significant proportion of 
patients indicate the complexity and potential impact 
of multi-system trauma in TBI cases. Managing these 
additional injuries should be considered in the overall 
treatment approach for patients with TBI to ensure 
comprehensive care and optimize the outcomes.16,17

Most patients with TBI are transported to hospitals 
via ambulance, and timely hospital arrival remains 
challenging in low and middle-income countries 
(LMICs). Previous studies have identified various 
factors that contribute to delays, including self-
treatment practices, primary care visits, and inadequate 
referral systems.18-21 These findings emphasize the 
necessity for well-structured trauma systems that 
prioritize swift transportation to trauma hospitals. 
Future interventions should focus on educating 
patients about the time-sensitive nature of TBI.

Improving pre-hospital care and reducing delays in 
reaching tertiary care centers are crucial for better patient 
outcomes. Strengthening pre-hospital emergency 
medical services and increasing public awareness 
regarding early medical interventions are essential.17 
The variations in transfer times from the injury site to 
the hospital indicate the need for efficient ambulance 
services and improved transportation infrastructure.

Timely performance of diagnostic procedures, 
such as CT scans, is critical for accurate diagnosis 
and treatment planning. Efforts should be directed 
toward reducing the time taken to perform CT 
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scans after arrival at the tertiary center and time to 
neurosurgical consultation for timely initiation of 
definitive management.17 Prior studies have shown a 
50% decrease in mortality in patients who underwent 
craniotomy or hematoma drainage within four hours 
of arrival to the emergency department, highlighting 
the importance of timely clinical assessment and 
neurosurgical intervention in patients with TBI.

This study has some limitations that should be 
considered. First, its reliance on a single tertiary care 
center limits the generalizability of the findings to 
broader populations and other healthcare settings. The 
study's cross-sectional nature restricts causal inference 
between variables, offering associations rather than 
definitive cause-effect relationships. Important variables, 
such as socioeconomic status, detailed pre-hospital care 
specifics, and operative variables, were not uniformly 
available, potentially affecting the depth of analysis. 
Moreover, the possibility of recall bias among patients or 
caregivers regarding events leading to TBI or pre-hospital 
care details cannot be overlooked. A major challenge 
was obtaining precise injury-to-arrival data for patients 
with severe TBI who lack accurate responses or available 
family members. These limitations suggest directions for 
future research to address these gaps comprehensively.

CONCLUSIONS

This study identifies falls from heights, road traffic 

accidents, and physical assault as primary causes 
of TBI in Nepal. Factors contributing to delayed 
presentation to neurosurgical care include major 
external injuries, alcohol intoxication, incidents in 
public places, and lack of pre-hospital care. Significant 
delays were observed in reaching the primary 
care center and referral to tertiary care centers.

Acknowledgement: None

Conflict of Interest: The author declared no competing 
interests. 

Author's Contribution: Milan Regmi (MR) and Om 
Prakash Bhatta (OPB) have contributed equally to 
this research endeavor. MR prepared the proposal, 
collected the data, and entered it into the SPSS 
software. Furthermore, MR played an integral role in 
the preparation of the manuscript. On the other hand, 
OPB meticulously reviewed the proposal, gathered 
essential data, analyzed it utilizing the SPSS platform, 
and crafted the original manuscript. Prof. Dr. Mohan Raj 
Sharma (MRS) provided invaluable guidance throughout 
this study, encompassing the meticulous review of the 
proposal and the refinement of the manuscript draft.

Ethical Considerations: Ethical issues (Including 
Plagiarism, Data Fabrication, Double Publication) were 
completely observed by the authors.

Funding: None.

 Regmi et al. Pre-hospital Care and Delay in Patients with Traumatic Brain Injury in a Tertiary Care Center: A Descriptive Cross-sectional...

REFERENCES
1.	 Bryan-Hancock C, Harrison J. The global burden of traumatic 

brain injury: preliminary results from the Global Burden of 
Disease Project. Inj Prev. 2010 Sep 1;16(Suppl 1):A17–A17. 
[Full Text | DOI]

2.	 Andriessen TM, Horn J, Franschman G, van der Naalt J, 
Haitsma I, Jacobs B, Steyerberg EW, Vos PE. Epidemiology, 
severity classification, and outcome of moderate and severe 
traumatic brain injury: a prospective multicenter study. J 
Neurotrauma. 2011 Oct;28(10):2019-31. [PubMed | Full Text 
| DOI]

3.	 Dewan MC, Rattani A, Fieggen G, Arraez MA, Servadei F, 
Boop FA, et al. Global neurosurgery: the current capacity 
and deficit in the provision of essential neurosurgical care. 
Executive Summary of the Global Neurosurgery Initiative 
at the Program in Global Surgery and Social Change. J 
Neurosurg. 2019 Apr;130(4):1055–64. [PubMed | Full Text 
| DOI] 

4.	 Bajracharya A, Agrawal A, Yam B, Agrawal C, Lewis O. 
Spectrum of surgical trauma and associated head injuries 
at a university hospital in eastern Nepal. J Neurosci Rural 
Pract. 2010 Jan;1(1):2–8. [PubMed | Full Text | DOI]

5.	 Newall N, Gajuryal S, Bidari S, Karki A, Karki P, Bodkin 
P, et al. Epidemiology and Pattern of Traumatic Brain 
Injuries at Annapurna Neurological Institute & Allied 
Sciences, Kathmandu, Nepal. World Neurosurg. 2020 Sep 
1;141:413–20. [PubMed | Full Text | DOI]

6.	 World Medical Association. WMA Declaration of Helsinki 
– Ethical Principles for Medical Research Involving Human 
Subjects [Internet]. Ferney-Voltaire (FR): World Medical 
Association; 2022 Sep 6 [cited 2023 Jul 1]. Available from: 
https://www.wma.net/policies-post/wma-declara-
tion-of-helsinki-ethical-principles-for-medical-research-in-
volving-human-subjects/. [Full Text]

7.	 Maas AIR, Stocchetti N, Bullock R. Moderate and severe 
traumatic brain injury in adults. Lancet Neuro. 2008 
Aug;7(8):728–41. [PubMed | Full Text | DOI]

8.	 Taylor CA, Bell JM, Breiding MJ, Xu L. Traumatic 
Brain Injury-Related Emergency Department Visits, 
Hospitalizations, and Deaths - United States, 2007 and 2013. 
Morb Mortal Wkly Rep Surveill Summ Wash DC 2002. 2017 
Mar 17;66(9):1–16. [PubMed | Full Text | DOI]

9.	 Sah H, Shrestha D, Rajbhandari B, Sedain G, Pradhanang A, 
Shilpakar S, et al. Temporal Delay in Neurosurgical Patients 
and Outcome in a Tertiary Care Center in Nepal. J Nepal 
Health Res Counc. 2021 Apr 23;19(1):170–4. [PubMed | Full 
Text | DOI]

10.	 Corrigan JD, Selassie AW, Orman JAL. The epidemiology 
of traumatic brain injury. J Head Trauma Rehabil [Internet]. 
2010;25(2):72–80. [PubMed | Full Text | DOI]

11.	 Grote S, Bocker W, Mutschler W, Bouillon B, Lefering R. 
Diagnostic Value of the Glasgow Coma Scale for Traumatic 

http://www.jnma.com.np
https://injuryprevention.bmj.com/content/16/Suppl_1/A17.2
https://injuryprevention.bmj.com/content/16/Suppl_1/A17.2
https://pubmed.ncbi.nlm.nih.gov/21787177/
https://www.liebertpub.com/doi/abs/10.1089/neu.2011.2034?journalCode=neu
https://www.liebertpub.com/doi/abs/10.1089/neu.2011.2034?journalCode=neu
https://pubmed.ncbi.nlm.nih.gov/29701548/
https://thejns.org/view/journals/j-neurosurg/130/4/article-p1055.xml?tab_body=pdf-27560
https://doi.org/10.3171/2017.11.JNS171500
https://pubmed.ncbi.nlm.nih.gov/21799609/
https://ruralneuropractice.com/spectrum-of-surgical-trauma-and-associated-head-injuries-at-a-university-hospital-in-eastern-nepal/
https://doi.org/10.4103/0976-3147.63092
https://pubmed.ncbi.nlm.nih.gov/32407914/
https://www.sciencedirect.com/science/article/abs/pii/S1878875020309657
https://doi.org/10.1016/j.wneu.2020.04.250
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://doi.org/10.1016/j.wneu.2020.04.250
https://www.thelancet.com/journals/laneur/article/PIIS1474-4422(08)70164-9/abstract
https://doi.org/10.1016/s1474-4422(08)70164-9
https://pubmed.ncbi.nlm.nih.gov/28301451/
https://www.cdc.gov/mmwr/volumes/66/ss/ss6609a1.htm
https://doi.org/10.15585/mmwr.ss6609a1
https://pubmed.ncbi.nlm.nih.gov/33934154/
http://jnhrc.com.np/index.php/jnhrc/article/view/3429/1086
http://jnhrc.com.np/index.php/jnhrc/article/view/3429/1086
https://doi.org/10.33314/jnhrc.v19i1.3429
https://pubmed.ncbi.nlm.nih.gov/20234226/
https://journals.lww.com/headtraumarehab/abstract/2010/03000/the_epidemiology_of_traumatic_brain_injury.2.aspx
https://doi.org/10.1097/htr.0b013e3181ccc8b4


JNMA I VOL 62 I ISSUE 275 I July 2024420
Free Full Text Articles are Available at www.jnma.com.np

 Regmi et al. Pre-hospital Care and Delay in Patients with Traumatic Brain Injury in a Tertiary Care Center: A Descriptive Cross-sectional...

© The Author(s) 2024. 

This work is licensed under a Creative Commons Attribution 4.0 International License. The images or other third party material in this article are 
included in the article’s Creative Commons license, unless indicated otherwise in the credit line; if the material is not included under the Creative 
Commons license, users will need to obtain permission from the license holder to reproduce the material. To view a copy of this license, visit 
https://creativecommons.org/licenses/by/4.0/

Brain Injury in 18,002 Patients with Severe Multiple Injuries. 
J Neurotrauma [Internet]. 2011 Apr;28(4):527–34. [PubMed | 
Full Text | DOI]

12.	 Elahi C, Rocha TAH, da Silva NC, Sakita FM, Ndebea AS, 
Fuller A, et al. An evaluation of outcomes in patients with 
traumatic brain injury at a referral hospital in Tanzania: 
evidence from a survival analysis. Neurosurg Focus. 2019 
Nov 1;47(5):E6. [PubMed | Full Text | DOI]

13.	 Gao G, Wu X, Feng J, Hui J, Mao Q, Lecky F, et al. Clinical 
characteristics and outcomes in patients with traumatic brain 
injury in China: a prospective, multicentre, longitudinal, 
observational study. Lancet Neurol. 2020 Aug;19(8):670–7. 
[PubMed | Full Text | DOI]

14.	 Knettel BA, Knettel CT, Sakita F, Myers JG, Edward T, Minja 
L, et al. Predictors of ICU admission and patient outcome 
for traumatic brain injury in a Tanzanian referral hospital: 
Implications for improving treatment guidelines. Injury. 
2022 Jun;53(6):1954–60. [PubMed | Full Text | DOI]

15.	 Gale SC, Peters J, Hansen A, Dombrovskiy VY, Detwiler PW. 
Impact of transfer distance and time on rural brain injury 
outcomes. Brain Inj. 2016;30(4):437–40. [PubMed | Full Text 
| DOI]

16.	 Mehmood A, Rowther AA, Kobusingye O, Ssenyonjo H, Zia 
N, Hyder AA. Delays in emergency department intervention 
for patients with traumatic brain injury in Uganda. Trauma 
Surg Acute Care Open. 2021;6(1):e000674. [PubMed | Full 
Text | DOI]

17.	 Zimmerman A, Fox S, Griffin R, Nelp T, Thomaz EBAF, 
Mvungi M, et al. An analysis of emergency care delays 
experienced by traumatic brain injury patients presenting 
to a regional referral hospital in a low-income country. PloS 
One. 2020;15(10):e0240528. [PubMed | Full Text | DOI]

18.	 Stenholm E. Analysis of Traumatic Head Injury in 
Kathmandu, Nepal [Internet]. Gothenburg (SE): Gothenburg 
University Publications Electronic Archive; 2016 Jul 12 [cited 
2023 Jun 28]. Available from: https://gupea.ub.gu.se/
handle/2077/45261. [Full Text]

19.	 Kuo BJ, Vaca SD, Vissoci JRN, Staton CA, Xu L, Muhumuza 
M, et al. A prospective neurosurgical registry evaluating the 
clinical care of traumatic brain injury patients presenting to 
Mulago National Referral Hospital in Uganda. PloS One. 
2017;12(10):e0182285. [PubMed | Full Text | DOI]

20.	 Haghparast-Bidgoli H, Hasselberg M, Khankeh H, 
Khorasani-Zavareh D, Johansson E. Barriers and facilitators 
to provide effective pre-hospital trauma care for road traffic 
injury victims in Iran: a grounded theory approach. BMC 
Emerg Med. 2010 Nov 8;10:20. [PubMed | Full Text | DOI]

21.	 Rosenfeld JV, Maas AI, Bragge P, Morganti-Kossmann 
MC, Manley GT, Gruen RL. Early management of severe 
traumatic brain injury. Lancet Lond Engl. 2012 Sep 
22;380(9847):1088–98. [PubMed | Full Text | DOI]

 

http://www.jnma.com.np
https://creativecommons.org/licenses/by/4.0/
https://pubmed.ncbi.nlm.nih.gov/21265592/
https://www.liebertpub.com/doi/abs/10.1089/neu.2010.1433
https://doi.org/10.1089/neu.2010.1433
https://pubmed.ncbi.nlm.nih.gov/31675716/
https://thejns.org/focus/view/journals/neurosurg-focus/47/5/article-pE6.xml?tab_body=pdf-27560
https://doi.org/10.3171/2019.7.focus19316
https://pubmed.ncbi.nlm.nih.gov/32702336/
https://www.thelancet.com/journals/laneur/article/PIIS1474-4422(20)30182-4/abstract
https://doi.org/10.1016/s1474-4422(20)30182-4
https://pubmed.ncbi.nlm.nih.gov/35365345/
https://www.injuryjournal.com/article/S0020-1383(22)00230-3/abstract
https://doi.org/10.1016/j.injury.2022.03.043
https://pubmed.ncbi.nlm.nih.gov/26963433/
https://www.tandfonline.com/doi/full/10.3109/02699052.2016.1140808
https://doi.org/10.3109/02699052.2016.1140808
https://pubmed.ncbi.nlm.nih.gov/34527810/
https://tsaco.bmj.com/content/6/1/e000674
https://tsaco.bmj.com/content/6/1/e000674
https://doi.org/10.1136/tsaco-2021-000674
https://pubmed.ncbi.nlm.nih.gov/33045030/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0240528
https://doi.org/10.1371/journal.pone.0240528
https://gupea.ub.gu.se/handle/2077/45261
https://pubmed.ncbi.nlm.nih.gov/29088217/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0182285
https://doi.org/10.1371/journal.pone.0182285
https://pubmed.ncbi.nlm.nih.gov/21059243/
https://bmcemergmed.biomedcentral.com/articles/10.1186/1471-227X-10-20
https://doi.org/10.1186/1471-227x-10-20
https://pubmed.ncbi.nlm.nih.gov/22998718/
https://doi.org/10.1016/S0140-6736(12)60864-2
https://doi.org/10.1016/S0140-6736(12)60864-2

	one
	two
	three
	four
	five
	six
	seven
	eight
	nine
	ten
	eleven
	twelve
	thirteen
	fourteen
	fifteen
	sixteen
	seventeen
	eighteen
	twenty
	twentyone
	twentytwo
	twentythree
	_GoBack
	_GoBack

