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SUMMARY
Objectives
Pre-hospital emergency medical services are an important network for Emergency Medicine. It
has been shown to reduce morbidity and mortality of patients by medical procedures. The Thai
government established pre-hospital emergency medical services in 2008 to improve emergency
medical care. Since then, there are limited data at the national level on mortality rates with prehospital care and the risk factors associated with mortality in non-traumatic patients. To study
the pre-hospital mortality rate and factors associated with mortality in non-traumatic patients
using the emergency medical service in Thailand.
Methods
This study retrieved medical data from the National Institute for Emergency Medicine, NIEMS.
The inclusion criteria were adult patients above the age of 15 who received medical services
by the emergency medical services in Thailand (except Bangkok) from April 1st, 2011 to March
31st, 2012. Patients were excluded if there was no treatment during pre-hospital period, if they
were trauma patients, or if their medical data was incomplete. Patients were categorized as
either in the survival or non-survival group. Factors associated with mortality were examined by
multivariate logistic regression analysis.
Results
During the study period, there were 127,602 non-traumatic patients who used pre-hospital
emergency medical services in Thailand. Of those, 98,597 patients met the study criteria. For
the statistical analyses, there were 66,760 patients who had complete clinical investigations. The
mortality rate in this group was 1.89%. Only oxygen saturation was associated with mortality by
multivariate logistic regression analysis. The adjusted OR was 0.922 (95% CI 0.855,0.994).
Conclusions
Low oxygen saturation is significantly associated with pre-hospital mortality in a national
database of non-traumatic patients using emergency medical services in Thailand. During prehospital care, oxygen level should be monitored and promptly treated. Pulse oximetry devices
should be available in all pre-hospital services.
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Introduction
Pre-hospital emergency medical services are an important
network for Emergency Medicine. There are several medical procedures or treatments that may be performed during pre-hospital periods. Studies have shown that morbidity
and mortality rates may be lowered by emergency medical
care in the pre-hospital setting in both traumatic and nontraumatic conditions.[1-4] Increase survival rate is more common in traumatic patients who received pre-hospital care.
[4]
For non-traumatic conditions, patients with some particular diseases have been shown to benefit from pre-hospital
treatment, such as chronic obstructive pulmonary disease
(COPD) or myocardial infarction.[3,4]
The Thai government established the pre-hospital emergency medical service in 2008 to improve emergency medical
care. The patients can reach the pre-hospital medical care
by calling a toll-free number (1669) which will connect them
to the nearest hospital. An equipped ambulance is then assigned to the scene by the call center. Transportation and
treatment may be performed during the pre-hospital period.
All data are reported to the National Institute for Emergency Medicine (NIEMS) by using an online system. During our
study period, there were 12,691 registered ambulance units
all over Thailand. These ambulance units were comprised
of 2,183 (17.2%) units at the advanced life support level,
42 units (0.3%) at the intermediate life support level, 1,837
(14.5%) units at the basic life support level, and 8,629 (68.0%)
first responder units. The first two levels are operated by hospitals and well-equipped, while the two latter levels are operated by communities or foundations. This study aimed to
evaluate the mortality rate and to identify risk factors associated with mortality in non-traumatic patients who used prehospital medical service at the national level. Knowing these
factors may help to reduce the pre-hospital mortality rate.

Materials and Methods
This study retrospectively retrieved medical data from the
NIEMS (http://www.niems.go.th/th/DefaultTH.aspx). The
inclusion criteria were adult patients (defined as age >15
years) who had received medical services by the emergency medical service from in Thailand (except Bangkok) from
April 1st, 2011 to March 31st, 2012. We excluded patients who
required only transportation, traumatic patients, or patients
with incomplete medical data.
The NIEMS has an electronic database called Testing of Information Technology for Emergency Medical System (ITEMS;
http://items2.niems.go.th/t_items_front/OverView.aspx).
ITEMS receives data from all hospitals with available emergency medical service in Thailand. Input data of all patients who
activated the emergency medical system by the 1669 system

were recorded to the system. Data collected include patient
characteristics, presenting symptoms, initial vital signs, initial
Glasgow Coma Scale (GCS), initial oxygenation, initial glucose
from a finger stick (DTX), treatments, and outcomes.
Patients were categorized in either the survival or non-survival group. Mortality was defined as pre-hospital mortality
either at the site or during pre-hospital period. Clinical features between both groups were compared by descriptive
statistics. The Student t-test and Chi-square tests were applied to compare the differences in numbers and proportions between the two groups.
Univariate logistic regression analyses were used to calculate the crude odds ratio for each variable for mortality.
Variables with p<0.20 in univariate analysis or clinically significant variables were included in subsequent multivariate logistic regression analyses. Analytical results were presented in terms of crude odds ratio (OR), adjusted OR, and
95% confidence interval (CI). The goodness-of-fit of the final
model was evaluated using Hosmer-Lemeshow statistics. All
data analyses were performed on a personal computer using Stata software version 10.1 (StataCorp, College Station,
TX, USA). The study protocol was approved by the Institutional Review Board of Mahidol University.

Results
During the study period, there were 127,602 non-traumatic
patients using the pre-hospital emergency medical services in Thailand. Of those, 29,005 patients were excluded as
shown in Figure 1 due to: no outcome data (24,415 patients);
age less than 15 years (4,095 patients); and required only
transportation (495 patients). In total, 98,597 patients were
includedin the study.
Clinical features of all patients were shown in Table 1. The
During the study period,
there were 127,602
patients activated the
pre-hospital emergency
medical service
all over Thailand
29,005 patients excluded due to
-No outcome data (24,415)
-age less than 15 years (4,095)
-required only transportation (495)
98,597 patients were
enrolled in the study
66,760 patients with
complete data and used
for logistic analyses

Figure 1. Showed eligible patients in the study.
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By multivariate logistic regression analysis, only oxygen saturation was associated with mortality (Table 3). The adjusted
OR (95% CI) was 0.922 (0.855, 0.994). The Hosmer-Lemeshow
value of the final model was 2.62 (p value 0.956).

Table 1. Clinical features of non-traumatic patients
using pre-hospital emergency medical
services in Thailand
Clinical features

n=98,597

Mean age, years

57.55 (19.84)

Male gender, n (%)

47,488 (51.00)

Transport time to hospital, minutes

10.24 (7.94)

Body temperature (oC)

37.07 (0.96)

Systolic blood pressure (mmHg)

129.99 (32.20)

Diastolic blood pressure (mmHg)

77.73 (18.12)

Mean arterial pressure (mmHg)

95.19 (21.59)

Heart rate (bpm)

93.66 (21.02)

Respiratory rate (tpm)

23.33 (5.80)

Glasgow coma score

13.14 (3.66)

Oxygen saturation (%)

94.56 (6.68)

DTX (mg/dL)

Discussion
The nationwide pre-hospital mortality rate for non-traumatic patients was 1.89%. Initial oxygen saturation was the only
significant factor associated with pre-hospital mortality according to our analysis of the Thai national EMS database.
Previous studies showed that low systolic blood pressure
was a predictor for mortality[5-8] in various settings including
heart failure, blunt trauma, and patients with chest pain or
coronary artery disease. This study used mean arterial pressure instead of systolic or diastolic blood pressure in the
multivariate logistic analysis to avoid the issue of multicollinearity. However, the mean arterial pressure was not significantly associated with mortality.

136.19 (74.22)

Total number may not equal to 98,597 due to missing data; DTX: Glucose
finger-stick; data presented as mean (SD) unless indicated otherwise.

mean age was 57.55 years (SD 19.84) and male gender accounted for 51.00%. Out of 98,597 patients, there were 1,859
patients (1.89%) who died during pre-hospital medical care.
The two most common presenting symptoms of patients
who died were loss of consciousness (59.8%) and cardiac arrest (7.8%). Clinical features between the survival and nonsurvival groups were not statistically different for heart rate
and respiratory rate (Table 2).

Pulse oximetry has been shown to be a reliable and beneficial tool during pre-hospital care.[9] Initial oxygen saturation
was negatively associated with pre-hospital mortality. In
other words, initial low oxygen saturation increased risk of
mortality during pre-hospital periods. Every 1% increase in
oxygen saturation decreased the chance of mortality by 8%
(Table 3). Oxygen supplementation may therefore be a valuable treatment during transportation.
A previous report showed that oxygen supplement during
pre-hospital care improved survival and symptoms of COPD
patients.[3] A systematic review also indicated that patients

Table 2. Clinical features of non-traumatic patients using pre-hospital
emergency medical services in Thailand, categorized by outcome
Clinical features

Survival
n=96,738

Non-Survival
n=1,859

p value

Mean age, years

57.49 (19.88)

61.50 (17.33)

<0.001

Male gender

46,413 (50.72)

1,075 (67.70)

<0.001

Transport time to hospital, minutes

10.27 (7.96)

8.94 (6.84)

<0.001

Body temperature ( C)

37.07 (0.95)

36.08 (0.92)

<0.001

Systolic blood pressure (mmHg)

130.00 (32.19)

97.33 (53.30)

<0.001

Diastolic blood pressure (mmHg)

77.73 (18.12)

63.74 (30.75)

<0.001

Mean arterial pressure (mmHg)

95.19 (21.58)

77.65 (36.42)

<0.001

Heart rate (bpm)

93.66 (21.01)

92.18 (21.87)

0.302

Respiratory rate (tpm)

23.34 (5.80)

22.87 (6.37)

0.235

Glasgow coma score

13.20 (3.59)

5.70 (4.69)

<0.001

Oxygen saturation, %

94.59 (6.64)

88.92 (12.12)

<0.001

135.97 (73.88)

156.15 (97.99)

<0.001

o

DTX (mg/dL)

Total number may not equal to 98,597 due to missing data; DTX: Glucose finger-stick; data
presented as mean (SD) unless indicated otherwise.
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Table 3.	Univariate and multivariate logistic analysis associated with mortality in
non-traumatic patients using pre-hospital emergency medical services in Thailand
Factors

Univariate odds ratio
(95% confidence interval)

Multivariate odds ratio
(95% confidence interval)

Mean arterial pressure (mmHg)

0.960 (0.938, 0.981)

0.980 (0.938, 1.024)

Heart rate (bpm)

0.997 (0.990, 1.003)

0.959 (0.915, 1.004)

Respiratory rate (tpm)

0.985 (0.960, 1.010)

1.038 (0.909, 1.186)

Oxygen saturation, %

0.939 (0.929, 0.948)

0.922 (0.855, 0.994)

The model was adjusted for age, sex, oxygen saturation, dextrostrix (glucose finger-stick), and transport time.

with respiratory diseases or myocardial infarction had better
survival rate.[4] These conditions may have better outcomes
with oxygen treatment during the pre-hospital care. This
study adds information that patients with low oxygen saturation during pre-hospital period are at risk for mortality.
Oxygen saturation should be used as an additional warning
sign other than standard vital signs such as blood pressure
and heart rate. These patients need urgent treatment and
transportation. Oxygen supplement in appropriate cases
is recommended. However, oxygen supplement should be
given with caution in patients with COPD.
The strength of this study is that the sample size is large and
representative of the entire country of Thailand, although
data from Bangkok were not included. The data retrieved from
the NIEMS is computerized, which should minimize problems
with transferring of data. However, the possibility for human
error exists during the data input process by the emergency
medical service staff. Several factors have been reported as associated with mortality, such as transfer time. Another study
showed that physicians participating in emergency medical
services had better outcomes.[4,10] These factors are limited by
the data retrieved from the national database system. In our
multivariate analysis, transport time was not a significant factor. One explanation is that the emergency medical service
(EMS) system in Thailand is distributed throughout Thailand,
and the EMS service is determined by the nearest site identified by phone call. The diagnosis of each patient cannot be
retrieved from the database system because the EMS system
in Thailand rarely has physicians accompanying ambulances,
and EMS technicians reported the data.

Conclusions
Initial low oxygen saturation is significantly associated
with pre-hospital mortality in non-traumatic patients using
emergency medical services in a national database of Thailand. During pre-hospital care, oxygen saturation should be
monitored with prompt treatment. Pulse oximetry devices
should be available in all pre-hospital services.
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