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ABSTRACT 
Background

Mortality of out of hospital cardiac arrest (OHCA) due to multiple injuries during 
road traffic accident (RTA) raising day by day. However, there is no study on how pre-
hospital time affect the survival rate of patients in Thailand.

Objective

To determine the effect of time from response to leaving the scene on survival rate 
of out of hospital cardiac arrest due to multiple injuries among road traffic accident 
patients receiving cardiopulmonary resuscitation (CPR) by the advance life support 
(ALS) team in Thailand. 

Method 

A cross-sectional study was conducted by using the data from the National Institute 
for Emergency Medicine of Thailand. A multivariable generalized estimation equation 
was used to determine the effect of time from response to leaving the scene on the 
survival rate of patients. 

Result

Among 1,119 out of hospital cardiac arrest multiple injuries road traffic accident 
patients receiving cardiopulmonary resuscitation by the advance life support  team, 
1,043 patients were survived during transportation to the hospitals. In addition, our 
multivariable analysis observed that the time from response to leaving the scene 
of ≤ 15 minutes is associated with increasing the patient survival (Adj. OR=2.31 
95%CI: 1.44 to 3.72, p value 0.001). Furthermore, other covariates such as received 
intravenous administration (Adj.OR=2.24; 95%CI: 1.09 to 4.61, p value 0.028) and 
the accidents took place in other regions when compared with the Central (Adj.
OR=1.96, 95%CI: 1.13 to 3.03, p value 0.015) were also significantly associated with 
the survival.

Conclusion

The shorter the time from response to leaving the scene “scoop and run”, the 
higher survival rate of the out of hospital cardiac arrest with multiple injuries among 
road traffic accident patients when incorporated with the effect of intravenous 
administration and regional factors.
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INTRODUCTION
Globally, about 1.35 million deaths were due to RTAs 
and 90% of these mortalities were occurred in low and 
middle income countries.1-6 Thailand road traffic accident 
fatality rate during 2010 to 2015 (21.6 to 22.3 death per 
100,000 population) was accounted the world second 
highest position.7 The severity of injuries was an important 
determinant of RTI i.e. survival rate.8 The most severe 
multiple RTIs is cardiac arrest which needs CPR before 
transferring to hospital. Survival of OHCA depends on the 
integrity of the pre-hospital trauma chain of survival. First, 
early first aid to prevent immediate deterioration. In the 
case of OHCA multiple injuries in RTA patients, early CPR 
is an essential emergency lifesaving procedure. Optimal 
and high quality and promptly CPR can double or triple 
the survival rates.9 Early ALS team could help securing 
vital functions and pivotal in decreasing mortality as a 
result of OHCA.10 The proper management including, early 
defibrillation, and post resuscitation care such as advanced 
airway procedures, intravenous administration, and 
medication could efficiently improve their survival.

The time intervals during pre-hospital care was the 
response time starting from EMS notification of dispatch 
center to arrival at the scene of accident. Similarly, on 
scene time covers the time from arrival at the scene to 
the time that the ALS leaves the scene to a hospital. The 
interval time from response to leaving the scene is related 
to the concept of “scoop and run” practice of the EMS team 
for the injured patients.11-13 Transport time is a duration 
between leaving the scene and reaching a hospital. The 
total time interval starts from notification of dispatch 
center to arrival at a hospital which is largely determined 
by distance from the scene to hospital. A pre-hospital time 
within 60 minutes after trauma is considered as “golden 
hour”, and an acceptable goal of trauma care. A study 
indicated an association between a short total pre-hospital 
time and patient survival.14 On scene time is related to 
injury severity and EMS procedure performed.15 Many 
urban EMS systems conform to specific standards on the 
acceptable duration of on scene care.

Out of hospital emergency medical service in Thailand 
divided into 3 teams: 1) an ALS team consisted of at least 
a nurse and/or an emergency medical technician (EMT) 
or paramedic (EMT-P) and/or an emergency medical 
technician. 2) The intermediate (EMT-I) or an emergency 
medical technician basic (EMT-B) consisted of an emergency 
medical technician (EMT) or paramedic (EMT-P) and/or an 
emergency medical technician. This team is for basic life 
support (BLS) 3) A first responder (FR), is mostly volunteers 
from local administration organizations, not for profit 
organizations.16,17 ALS emergency medical service team 
mandates is effectively perform CPR and critical medical 
care to these OHCA with multiple injuries RTA patients. The 
ALS effectiveness is importance to improve these patient 
survivals. However, it is a life threatening events. Thus, 

times use in pre-hospital care are importance. In addition 
there is no research on how pre-hospital time affect the 
survival of these RTA patients in Thailand. Therefore, the 
aim of this study was to determine the effect of time from 
response to leaving the scene on survival rate of OHCA 
due to multiple injuries in RTA patients who received CPR 
by ALS emergency medical service team in Thailand when 
control others covariates.

METHODS
This study was conducted by using secondary data of 
the National Institute for Emergency Medicine (NIEM), 
Thailand. The study population was OHCA cases due to 
multiple injuries in RTA patients who received CPR by ALS 
team during 2011 to 2013. OHCA with multiple injuries 
among RTA patients who received CPR by ALS emergency 
medical service team during 2011 to 2013 were included. 
Although, the RTA patients who died without getting CPR by 
the ALS team were excluded. Therefore, the total of 1,119 
patients who met the inclusion criteria were selected.

The factors of interest was the time ALS emergency medical 
service team used to provide CPR and emergency service 
to OHCA with multiple injuries in RTA patients. It includes: 
1) response time: a time from EMS notification to arrival 
at the scene, 2) on scene time: a time interval between 
arrived at the scene and living for a hospital, 3) transport 
time: a time between leaving the scene and arrived at the 
hospital, and 4) total pre-hospital time covers all the three 
time period of response, at scene and transport times (Fig. 
1).17-21

Descriptive statistics were used to describe the patients, 
EMS service and survival status of the OHCA multiple 
injuries in RTA patients receiving CPR by ALS team. The 
frequency of number and percentage were reported for 
categorical data including: age group, gender, receiving 
the intravenous fluid administration and regions. Mean, 
standard deviation, median, minimum and maximum were 
computed and reported for continuous data of the pre-
hospital times for EMS services including: response time, 
scene time, transport time, response to leaving the scene 
and pre-hospital times, in minutes. Inferential statistics 
were used for bivariate and multivariable analyses to 
identify factors associated with depressive symptoms. In 
the bivariate and multivariable analysis each period of pre-
hospital times were classified into 2 groups including:  The 
factors that had p value < 0.25, or indicated by literatures to 
have an association with patient’s survival were processed 
into the multivariable analysis.22 Generalized estimating 
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equation (GEE) was applied to identify association between 
time from response to leaving the scene and the survival of 
OHCA multiple injuries RTA patients when controlling the 
clustering effects of the province with the goodness of fit 
model and choosing the best correlation structure based 
on Akaike’s information criterion (AIC), presenting Adjusted 
OR with 95% confidence interval (CI) as magnitude of 
effect. P value less than 0.05 was considered statistically 
significant. All analyses were performed using Stata version 
10.0 (StataCorp, College Station, TX).

RESULTS
Of the total 1,119 OHCA cases with multiple injuries in RTA 
patients receiving CPR by ALS team, most of them were 
males (79.07%) with the mean age of 36.5±17.3 years old, 
the highest proportion were observed among the patients 
aged 20-39 years (41.14%) (table 1) Nearly all patients 
received intravenous fluid (92.58%). The average total 
pre-hospital time was 22.52 minutes (SD=12.44) with the 
median=20 (min: max; 1: 85), the average response time 
was 9.2 minutes (SD ± 6.0) with the median of 8 minutes 
(min: max; 2: 55), 72.92% had scene time ≤ 7 minutes. 
Majority of the patients had time from response to leaving 
the scene within 15 minutes (61.39%) with the average 
of 15.87 minutes (SD = 10.77) and a median = 13 minutes 
(min: max; 1: 130).

Table 2 illustrate that the association between independent 
variables and survival rate of on OHCA with multiple injuries 
in RTA patients receiving CPR by ALS team: A bivariate 
analysis. Among 1,119 OHCA among multiple injuries RTA 
patients receiving CPR by ALS team, 1,043 patients were 
survived during transportation to the hospitals. The simple 
logistic regression analysis was performed to identify the 
association between individual independent factors and 
the patient’s survival rate which indicated that the factors 
associated with the patient survival rate were, time from 
response to leaving the scene ≤ 15 minutes, transport time 
≤ 8 minutes, male gender (OR=1.20; 95%CI: 0.65 to 2.22, 
p value 0.559), received intravenous fluid administration,  
occident took place in other 3 regions aside from the 
Central. Therefore, the abovementioned factors were 
proceeded to the multivariable analysis. However, age 
groups which had p value 0.888 was also proceeded to the 
multivariable analysis based on the literature review.

The multivariable analysis using GEE indicated that the 
OHCA multiple injuries RTA patients receiving CPR by ALS 
team who had time from response to leaving the scene  
≤ 15 minutes had 2.31 fold higher odds of being survived  
(95%CI: 1.44 to 3.72, p value 0.001 (table 3). In addition, 
other covariates such as received intravenous fluid (Adj.OR 
= 2.24; 95%CI: 1.09 to 4.61, p value 0.028 was significant 
with the patient’s survival rate. Similarly, the OHCA among 
multiple injuries RTA patients receiving CPR by ALS team in 
the North, South, and Northeast regions were 1.96 higher 

odds of survived (95%CI: 1.13 to 3.03, p value 0.015) than 
those in the central region. Although, the transport time, 
age, and gender were not significantly associated with the 
patient’s survival rate.

DISCUSSION
RTA has been a great threats on public health and national 
development of low and middle income countries since 
decades. It accounts one of the leading cause of injuries, 

Table 1. Demographic characteristics of OHCA multiple injuries 
RTA patients receiving CPR by ALS team (n = 1,119)

Variable Number Percentage 

Patients demographics

Age (year)

        < 40 651 60.06

        ≥ 40 130 39.94

Mean =  36.52 , SD = 17.34 ; Median  = 34 (Min : Max ; 1: 90)

Gender

         Male 835 79.07

         Female 221 20.93

Intravenous fluid administration

         Did not receive 83 7.42

         Received 1036 92.58

Regions

         Northeast 407 36.37

         Central 373 33.33

         North 239 21.36

         South 100 8.94

Pre-hospital time (minute)

Response to leaving the scene time (minute)

         ≤ 15 687 61.39

         > 15 432 38.61

Mean = 15.87 , SD = 10.77 ; Median  = 13 (Min : Max ; 1: 130)  

Response time (minute)

         ≤ 8 632 56.48

         > 8 487 43.52

Mean = 9.18 , SD = 6.03 ; Median  = 8 (Min: Max ; 1: 55)  

Scene time (minute)   

         ≤ 7 816 72.92

         > 7 303 27.08

Mean = 6.46 , SD = 6.87 ; Median  = 5 (Min: Max ; 1: 62)  

Transport time (minute)

         ≤ 8 341 30.64

         > 8 772 69.36

Mean = 13.43 , SD = 9.12 ; Median  = 11 (Min: Max ; 1: 76)  

Total time (minute)

         ≤ 25 767 68.54

         > 25 352 31.46

Mean = 22.52 , SD = 12.44 ; Median  = 20 (Min : Max ; 1: 85)  
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interventions fluid administration which were carried out 
by competent providers, and team communication during 
transportation and received good trauma care at the 
hospital. Therefore, it is of great significance to improve 
the level of pre-hospital trauma emergency treatment 
to ensure people’s life safety. The patient survival rate 
relied on various factors such as competency of ALS team, 
severity of injuries, distance from the dispatch center, and 
the scene situations.23 This study focused on the survival 
rate of OHCA multiple injuries RTA patients who received 
CPR by ALS team. Since the OHCA multiple injuries RTA 
patients are critical patients who need promptly and 
effectively resuscitation and care by high standard EMS 
team to save their life before arriving at the hospital. The 
advance life support (ALS) team is a well-trained EMS team 
with high competency to provide EMS to these critical 
patients.  The question is how they should the ALS perform 
the EMS, whether they should “scoop and ran” or stay and 
play. Previous studies indicated that pre-hospital time is 
associated with survival of OHCA in RTA patients. Scoop and 
run is one of the pre-hospital approach trauma care come 
from an examination of specific field interventions at the 
scene in which the patient is transported as fast as possible 
to the hospital. Our result of the multiple GEEs model time 
from response to leaving the scene ≤ 15 minutes increase 
the survival rate of OHCA multiple injuries RTA patients 
receiving CPR by ALS team by 2.31 times. Sampalis et al. 
indicated that longer time spent outside the hospital in 
minute increased patient mortality risk by 5%.24 A study 
in Thailand found that increased response time, at scene 
time and transport times per minute resulted in reducing 
the odd of survival before arriving at a hospital of the OHCA 
patients.25 Similarly, a study in Ghana reported a response 
time less than 17 minutes could increase the survival rate 
of the trauma patients, despite the recommendation of an 
eight minute response time.26 A research on helicopter EMS 
service indicated that there was a strong positive linear 
correlation between helicopter EMS on-scene time and 
mortality, R = 0.962, p = 0.038, and a positive trend between 
helicopter EMS dispatch time and mortality.27 Our study 
result also indicated that the patients that received IV fluid 
transfusion had 2.24 times higher odds of survival rate. It 
was similar with the results from another study in Thailand 
reported that IV fluid administration was associated with 
increasing survival of resuscitated OHCA patients before 
arriving at a hospital. IV fluid helps increasing intravascular 
volume, cardiac output and improve organ perfusion during 
cardiopulmonary resuscitation as well as increased blood 
pressure after patient return of spontaneous circulation 
(ROSC). Isotonic crystalloids help expanding the volume 
of intravascular fluid hence increasing blood pressure in 
delivering red blood cells and oxygen to body tissues.25 
The hypertonic saline infusion during resuscitation of 
OHCA help the patient gaining spontaneous circulation 
before admission a hospital.25,28 Concerning the regional 
influence of which other regions had better survival than 

Table 2. Relationship between risk factors and survival rate 
during transportation of OHCA multiple injuries RTA patients 
receiving CPR by ALS team using bivariate analysis GEE 
(n=1,119)

Variable Total 
number

% of 
Survival

Crude 
OR

Adjusted 
OR P value

Response to leaving the scene time (minute) 0.001

> 15 432 89.81 1

≤ 15 687 95.34 2.27 1.42-3.62

Transport time (minute) 0.079

> 8 772 92.49 1

≤ 8 341 95.31 1.65 0.94-2.89

Age (year) 0.888

< 20 205 93.17 1

20 - 39 446 93.05 1.01 053-1.92

40 - 59 303 92.41 0.91 0.46-1.79

≥ 60 130 94.62 1.28 0.52-3.19

Gender 0.559

Male 835 93.05 1

Female 221 94.12 1.20 0.65-2.22

Intravenous fluid administration 0.064

Did not 
receive 83 87.95 1

Received 1036 93.63 1.95 0.96-3.95

Regions 0.008

Central 429 90.44 1

North, South, 
Northeast 690 94.93 1.96 1.20-3.20

Table 3. Effect of response to leaving the scene time on survival 
rate of OHCA multiple injuries RTA patients receiving CPR by 
ALS team: A multivariable analysis using GEE (n=1,119)

Variable Total 
number

% of 
Survival

Crude 
OR

Adjusted
OR 95%CI P 

value

Response to leaving the scene time (minute)   0.001

> 15 432 89.81 1 1

≤ 15 687 95.34 2.27 2.31 1.44-3.72

Intravenous fluid administration 0.028

Did not 
receive 83 87.95 1 1

Re-
ceived 1036 93.63 1.95 2.24 1.09-4.61

Regions 0.015

Central 429 90.44 1 1

North, 
South, 
North-
east

690 94.93 1.96 1.96 1.13-3.03

*adjusted for transport time age and gender

disabilities, and mortality. Effectiveness of EMS is one of an 
important component to help mitigating the health burden 
of RTA injuries. Survival of OHCA among multiple injuries 
RTA patients requires high quality CPR, airway management, 

Original Article
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the Central region. It might be that the Northeast, North 
and South consisted of big provinces with lower population 
density as well as vehicle per population ratio. Therefore, 
the coordination of EMS team, pre-hospital care and time 
might be better for survival. The Central, on the other hand, 
consisted of more small provinces with complicate intercity 
and district road networks. Most of the Central provinces 
were located along the intercity highways and super 
highways with at least four lanes surface road. The vehicles 
were very fast which had impact on accident severities as 
well as could have poorer coordination if the accident took 
place at the borders of districts or provinces.

The strength of our study is that it is a nationally 
representative study with big sample size and had a high 
power of test of 94.98%, therefore the results could be 
generalize to the population. This study did not include 
Bangkok metropolitan since it covers by many EMS 
organizations.

CONCLUSION
The shorter the time from response to leaving the scene 
“scoop and run” increased the survival rate of the OHCA 
multiple injuries RTA patients who received CPR by ALS 

EMS Team in Thailand with the cooperated effect of IV fluid 
administration and regional factors. A short response to 
leaving on scene time meant that the patient was quickly 
resuscitated, stabilized and loaded into an ambulance 
within a few minutes to transport to a hospital as soon 
as possible. Therefore, high competency ALS team is 
essential for efficient management of airway, breathing, 
circulation, and immobilization, with proper ambulance 
and equipment as well as at scene situational assessment 
and management.

ACKNOWLEDGEMENTS
We would like to express our appreciation to the Faculty 
of Public Health and the Graduate School, Khon Kaen 
University, the National Institute for Emergency Medicine 
(NIEM), DAMUS (Data Archival for Maximum Utilization 
System) website, developed by Medical Research 
Foundation (MRF) and operated by the Medical Research 
Network of the consortium of Thai Medical Schools 
(MedResNet), and maintained its functions by Data 
Management and statistical Analysis Center (DAMASAC) 
Thailand for the supports and the ALS teams for their 
rescue effort to the patients. 

REFERENCES
1. Alam K, Mahal A. The Economic Burden of Road Traffic Injuries on 

Households in South Asia. PLoS ONE 2016;11(10): e0164362.

2. World Health Organization. Global status report on road safety 2013 
[Internet]. 2013 [cited 2018 Feb 3]. Available from: http://www.who.
int/violence_injury_ prevention/road_safety_status/2013/en/

3. World Health Organization. Global status report on road safety 2015 
[Internet]. 2015 [cited 2018 Feb 3]. Available from: http://www.who.
int/violence_injury_prevention/road_safety_status/2015/en/

4. World Health Organization. Road traffic injuries [Internet]. 2018 [cited 
2018 Feb 25]. Available from: http://www.who.int/mediacentre/
factsheets/fs358/en/

5. Peden M, Scurfield R, Sleet D, Mohan D, Hyder AA, Jarawan E. World 
report on road traffic injury prevention. Geneva: World Health 
Organization; 2014. 

6. World Health Organization. Strengthening Road Safety in Thailand 
[Internet]. 2018 [cited 2018 Feb 23]. Available from: http://www.
searo.who.int/thailand/areas/roadsafety/en/

7. Bureau of Non Communicable Diseases. Road accident situation 
in Thailand 2016 [Internet]. 2016 [cited 2019 Mar 12]. Available 
from: http://www.thaincd.com/2016/news/hot-news-detail.
php?id=13011&gid=18

8. Sharma BR. Road traffic injuries: A major global public health crisis. 
Public Health. 2008;122(12):1399-406. 

9. Caroline NL, MacDonald RD, Paramedic Association of Canada, 
American Academy of Orthopaedic Surgeons. Nancy Caroline’s 
Emergency Care in the Streets. Burlington, MA: Jones and Bartlett; 
2012.

10. Kurz MC, Schmicker RH, Leroux B, Nichol G, Aufderheide TP, Cheskes 
S, et al. Advanced vs. Basic Life Support in the Treatment of Out-of-
Hospital Cardiopulmonary Arrest in the Resuscitation Outcomes 
Consortium. Resuscitation. 2018;128:132-7.

11. Smith RM, Conn AK. Prehospital care − Scoop and run or stay and 
play? Injury. 2009;40:S23-6.

12. Stratton SJ, Uner A. Speed Does Matter: Police “Scoop and Run” 
Transport of Critical Trauma Victims: Answers to the May 2014 
Journal Club Questions. Ann Emerg Med. 2014;64(4):417-22.

13. Taran S. The Scoop and Run Method of Pre-clinical Care for Trauma 
Victims. McGill J Med. 2009;12(2):73.  

14. Newgard CD, Meier EN, Bulger EM, Buick J, Sheehan K, Lin S, et al. 
Revisiting the ‘Golden Hour’: An Evaluation of Out-of-Hospital Time in 
Shock and Traumatic Brain Injury. Ann Emerg Med. 2015;66(1):30-41. 

15. Spaite DW, Tse DJ, Valenzuela TD, Criss EA, Meislin HW, Mahoney M, et 
al. The impact of injury severity and prehospital procedures on scene 
time in victims of major trauma. Ann Emerg Med. 1991;20(12):1299-
305. 

16. Emergency medical service system [Internet]. 2019 [cited 
2019 Mar 12]. Available from: https://sites.google.com/site/
wwwsamrongtairescuecom/rabb-brikar-kar-phaethy-chukchein

17. The National Institute for Emergency Medicine [Internet]. 2019 
[cited 2019 Mar 12]. Available from: http://www.niems.go.th/en/
DefaultEN.aspx

18. Harmsen AMK, Giannakopoulos GF, Moerbeek PR, Jansma EP, Bonjer 
HJ, Bloemers FW. The influence of prehospital time on trauma 
patients outcome: A systematic review. Injury. 2015;46(4):602-9.

19. Lam SSW, Nguyen FNHL, Ng YY, Lee VP-X, Wong TH, Fook-Chong SMC, 
et al. Factors affecting the ambulance response times of trauma 
incidents in Singapore. Accid Anal Prev 2015;82:27-35.

20. Vincent-Lambert C, Mottershaw T. Views of emergency care providers 
about factors that extend on-scene time intervals. Afr J Emerg Med. 
2018;8(1):1-5.

21. Brown JB, Rosengart MR, Forsythe RM, Reynolds BR, Gestring ML, 
Hallinan WM, et al. Not All Prehospital Time is Equal: Influence of 
Scene Time on Mortality. J Trauma Acute Care Surg. 2016;81(1):93-
100.



VOL. 17|NO. 3|ISSUE 67|JULY-SEPT. 2019

Page 250

22. Amin Z, Iskandar SD, Sibli. Prognostic Factors of 30-day Survival 
of Patients with Malignant Pleural Effusion. Indian J Palliat Care. 
2017;23(3):321-4.

23. Thind A, Hsia R, Mabweijano J, Hicks ER, Zakariah A, Mock CN. 
Prehospital and Emergency Care. In: Debas HT, Donkor P, Gawande 
A, Jamison DT, Kruk ME, Mock CN, editors. Essential Surgery: 
Disease Control Priorities, (Volume 1). 3rd ed. Washington (DC): The 
International Bank for Reconstruction and Development, The World 
Bank; 2015. p. 245-62.

24. Sampalis JS, Denis R, Lavoie A, Fréchette P, Boukas S, Nikolis A, et al. 
Trauma care regionalization: a process-outcome evaluation. J Trauma. 
1999;46(4):565–79; discussion 579-81.

25. Hamilton A, Steinmetz J, Wissenberg M, Torp-Pedersen C, Lippert FK, 
Hove L, et al. Association between prehospital physician involvement 
and survival after out-of-hospital cardiac arrest: A Danish nationwide 
observational study. Resuscitation. 2016;108:95-101.

26. Mahama MN, Kenu E, Bandoh DA, Zakariah AN. Emergency response 
time and pre-hospital trauma survival rate of the national ambulance 
service, Greater Accra (January – December 2014). BMC Emerg Med. 
2018;18(1):33.

27. Pham H, Puckett Y, Dissanaike S. Faster on-scene times associated 
with decreased mortality in Helicopter Emergency Medical Services 
(HEMS) transported trauma patients. Trauma Surg Acute Care Open. 
2017;2(1): e000122.

28. Hahn C, Breil M, Schewe JC, Messelken M, Rauch S, Gräsner JT, et al. 
Hypertonic saline infusion during resuscitation from out-of-hospital 
cardiac arrest: a matched-pair study from the German Resuscitation 
Registry. Resuscitation. 2014;85(5):628-36.

Original Article


