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ENGLISH  ABSTRACT 

# # 5774652430 : MAJOR HEALTH DEVELOPMENT 
KEYWORDS: FACTORS / PROLONGED LENGTH OF STAY / NON-TRAUMA PATIENTS / EMERGENCY 
DEPARTMENT 

SUTASINEE JIAMPRASERT: FACTORS ASSOCIATED WITH PROLONGED LENGTH OF STAY OF 
NON-TRAUMA PATIENTS IN THE EMERGENCY DEPARTMENT. ADVISOR: ASSOC. PROF.PIN 
SRIPRAJITTICHAI, M.D. {, 32 pp. 

Background : Recently found that emergency department (ED) is overcrowding. There is no 
definition in Thailand hospital to describe prolonged length of stay in emergency department. Therefore, 
understand which factors impact ED patients to develop service and reduce congestion. 

Objective :  To determine the factors associated with prolonged length of stay for improving 
access to ED care in a tertiary government emergency medical training  hospital in Thailand. 

Methods :  A retrospective cohort study using routinely collected data involving patients 
presenting acutely to the ED of non-trauma patients over a 6-month period in March-August 2015. 
Reviewed  the records of  2,079 consecutive patients. Key data were recorded, including Patient 
characteristics, Types of health insurance, Times of presenting to emergency room, Days of week 
(weekday/weekend), Triage categories, Underlying disease and disease complexity using the Charlson 
comorbidity index (CCI)  and Diagnosis categories. 

Results : Univariate analysis revealed several factors that may affect ED length of stay. Age (in 10 
years), Type of health insurance, Times of presenting to ER, Weekend, Triage categories and CCI were all 
identified as potentially important (p <0.2) and subsequently entered into the multivariable cox regression 
model. The multivariate model identified Age, Weekend, Underlying disease and disease complexity and 
Time of day as all significant predictors of ED length of stay. For every 10 years older a patient is, the chance 
of discharge is 10% less (HR, 0.90; 95% CI, 0.88-0.92, p < 0.001). Those admitted on the weekend had  1.18 
times for chance of discharge (at any given time) compared to those presenting on weekday (HR,1.18; 95% 
CI, 1.07-1.29, p <0.001),  and those in both the evening and night shift had a lower chance of discharge 
compared to those in day shift (evening shift HR,0.83; 95% CI, 0.75-0.92,p<0.001 ; night shift HR,0.89; 95% 

CI,0.78-0.99, p<0.2) Finally, patients with CCI ≥ 3 had a 9% less chance of discharge, compare to patients 
with CCI 0-2 (HR 0.91; 95% CI, 0.88-0.94,p <0.001).  

Conclusions : A majority of patients spent too long in the emergency room and almost all factors 
in this study were shown to be associated with prolonged length of stay in the ED. However, the downstream 
effect of extended ED stay on patient safety and mortality needs further research. 
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CHAPTER 1  

INTRODUCTION 

 
Background and Rationale 

               Recently found that emergency department (ED) is overcrowding. There is no 
definition in Thailand hospital to describe prolonged length of stay in emergency 
department. Therefore, understand which factors impact ED patients to develop service 
and reduce congestion. 
               Bhumibol Adulyadej Hospital, Affiliated Hospital, Faculty of Medicine, 
Chulalongkorn University is a tertiary government emergency medical training hospital in 
Thailand has 700 in-patient beds and 60 observe beds in emergency department  
provide  24 hours service and serve approximately 200 patients per day which cause 
overcrowding. Patients are unsatisfied due to delay service. Therefore, emergency 
department is divided in 2 sections. The first section is for non-trauma patients which go 
straight to emergency room. Another section is for trauma patients at accident room 
which emergency staffs can provide more service, prioritize patients and closely 
observe to patients. After the patients pass crisis condition, they still remain in the 
hospital for observation. Some patients spend in the emergency room for a long time 
especially in patients with comorbidity  and elderly. Therefore, this research is aimed to 
study which  factors impact patients to prolonged stay in emergency room. In order to 
understand the problem, develop service and reduce congestion in emergency room. 
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CHAPTER 2  
REVIEW OF RELATED LITERATURE 

2.1 Literature search strategy 

           The literatures were searched through  PubMed database  in Clinical Queries tool 
and Clinical Study Categories using the keywords ‚prolonged stay  AND emergency 
department‛ then were found 489 articles that related to my interest were 18 articles. 
Search details were (prolonged[All Fields] AND stay[All Fields]) AND (‚emergency 
service, hospital‛[MeSH Terms] OR (‚emergency‛[All Fields] AND ‚service‛[All Fields] 
AND ‚hospital‛[All Fields]) OR ‚hospital emergency service‛[All Fields] OR 
(‚emergency‛[All Fields] AND ‚department‛[All Fields]) OR ‚emergency department‛[All 
Fields]). This searching method was done again in Scopus database, and the relevant 
articles were same in PubMed.    
2.2 Literature review            

            Length of stay (LOS) is a key measure of emergency department (ED) 
throughput and an established measure of ED overcrowding(1).EDs are traditionally 
designed to provide rapid evaluation and stabilization in patients and are neither staffed 
nor equipped to provide prolonged care. Extended ED length of stay may compromise 
quality of care and contribute to delays in the emergency evaluation of other patient.  In 
the US, Median ED LOS has been shown to be  increasing approximately 3.5% per year 
and is even more pronounced in critically ill patients for whom ED LOS increase 7.0% 
annually(2). ED overcrowding has been an ongoing and  increasing worldwide crisis for 
over 20 years, with most evidence of this trend coming from developed countries. To 
date, few studies have considered the extent, impact of, and factors associated with ED 
overcrowding in developing countries, like Thailand(3). Results from studies of 
developed countries ED overcrowding may not reflect the conditions in countries with 
different health systems and levels of development. Thus far, there have been few 
reports describing ED overcrowding in Thailand. 
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              Several studies have considered the factors contributing to prolonged  length of 
stay in the emergency room. These include:  boarding  block, shortage of inpatient 
beds, reluctance of the wards to admit(4) ,testing particularly for blood testing and 
advanced imaging, less substantially treatment, consultation decision time(5), outside of 
dayshift working hours, decision to admit(6) ,type of health insurance and inappropriate 
investigations(7). All factors have been reported to be associated with  ED 
overcrowding. Patients with prolonged ED stay also increased risk of older adults as a 
high-risk group for adverse events (AEs)(8)   and higher in-hospital mortality(9, 10). 
              After patients pass crisis condition, many still remain in the hospital for 
observation. Often patients will spend this time in the emergency room, and this stay 
can be extended, especially for elder patients, or those with comorbidity. Patients and 
their relatives often feel inconvenienced or unsatisfied due to delays in service.  In order 
to understand the problem, identify ways of further develop services which may reduce 
ED congestion, we   investigate   factors potentially contributing to prolonged ED stays 
in a Thai healthcare setting. 
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CHAPTER 3 
 RESEARCH METHODOLOGY 

3.1 Research Questions: 

3.1.1 Primary research question  
           What are factors (age, sex, types of health insurance, times of presenting to 
emergency room, days of the week (weekday/weekend),triage categories, underlying 
disease and disease complexity (CCI), diagnosis categories, in-hospital mortality) 
associated with  prolonged  length of stay of  non-trauma patients in the emergency 
room at Bhumibol Adulyadej Hospital ?  
3.1.2 Secondary research question  
         1. How does the magnitude of non-trauma patients effect  to prolonged length of 
stay? 
         2. What are factors  impact of overcrowding in the emergency room? 
 
3.2 Objectives: 

Primary objective 
    To determine the factors associated with prolonged  length of stay  of non-trauma 
patients in the emergency room at Bhumibol  Adulyadej Hospital. 
Secondary objectives  
     1.To determine the magnitude of  non-trauma patients effect  to prolonged length of 
stay. 
     2. To determine the factors impact of overcrowding in the emergency room. 
3.3 Hypothesis: 

Research Hypothesis 
            What are factors associated with prolonged length of stay of non-trauma patients 
in the emergency room at Bhumibol  Adulyadej Hospital?  
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3.4 Conceptual Framework: 

 
 
 
 
 
                    
 
 
 
 
 
 
3.5 Keywords:  Non-trauma patients , prolonged ED LOS, Triage categories, 
 CCI(Charlson comorbidity index), Diagnosis categories, In-hospital mortality 
 

3.6 Operational Definition: 

A. Prolonged  length of stay in  the emergency room : In this study was equal and more 
than 8 hours  from an emergency room stay. 
B. Triage categories : The Emergency Department of Bhumibol Adulyadej Hospital used  
Emergency Severity Index (ESI)(4) , A Triage Tool for Emergency Department Care 
version 4 beginning on August 1, 2013. Standardization of Triage Acuity in the United 
States : the purpose of triage in the emergency department is to prioritize incoming 
patients and to identify those who cannot wait to be seen. The experienced triage nurse 
performs a brief, focused assessment and assigns the patient a triage acuity level, 
which is a proxy measure of how long an individual patient can safely wait for medical 
screening examination and treatment. The ESI is a five-level triage scale. 
 
 
 

Non-trauma patients with prolonged ED LOS 

Patient related : Demographic  
-Sex 
-Age 
-Types of health insurance  
-Times of presenting to ER 
-Days of the week  (weekday/weekend) 

Patient related : Clinical condition 
-Triage categories 
-Underlying disease and disease complexity  using  
The Charlson comorbidity index (CCI) 
-Diagnosis categories 
 

In-hospital mortality 
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Emergency Severity Index (ESI) 

ESI  Definition Clinical manifestations medical intervention within 
1 Resuscitation 

 
Require immediate life-saving 

intervention 
Immediately 

(Zero-minute Response) 
2 Emergency High-risk situation or confused 

or lethargic or severe pain or distress or 
disoriented or dangerous vital signs 

10 minutes 

3 Urgent Need many types of resource† 30 minutes 
4 Semi-Urgent Need only one types of resource 60 minutes 
5 Non-Urgent No resource is needed 120 minutes 

† Types of resources, including accessory examinations (labs, ECG, radiological examinations)  

or i.v. fluids  or specialist consultations or procedures (such as Foley catheterization) 
 

C. Types of health insurance : There are four categories of health insurance in 
Thailand4: self-payment, government insurance, social security insurance, and universal 
coverage. However, in this study add one category (air force insurance). 
 
D.Times of presenting : During the time when patient come to the emergency room. 
There are three periods,  1. Day shift (08:00 -15:59)  2.Evening shift (16:00-23:59)    
3.Night shift  (24:00-7:59 ) 
 
E.Charlson comorbidity index( CCI)(11, 12) : Tool for health researchers in their effort 
 Measure Comorbid disease status or casemix in health care databases.  Charlson et al. 
 Defined numerous clinical conditions through reviewing hospital charts and assessed 
 their relevance in the prediction of 1-year mortality. A weighted score was assigned  
 to each of 17comorbidities, based on the relative Risk of 1-year mortality.  
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3.7 Research design:   

       retrospective cohort study. 
 
3.8 Research method:  

3.8.1 Population and Sample 
Target population: All non-trauma patients visited to emergency room.  
Study population: Eligible non-trauma patients visited to an emergency room during  
March-August 2015 (6-month period)   
Setting:  Bhumibol Adulyadej Hospital  

 Inclusion criteria: 
- Age ≥ 18 years old 

- Non-trauma patients 

- Patients presenting to an emergency room and stay more than 2 hours and 
then discharge from emergency room to staying in in-patient ward and 
ICU/CCU. 
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 Exclusion criteria: 
-    Patients who refuse to ED care or treatment. 
-    Patients who refer to other hospital before complete ED care or treatment. 
 

3.9 Sample size: 

             The sample size estimation is based on correlation coefficient I   association  
between  triage categories  and prolonged  length of stay of  non-trauma patients in the 
emergency room about r = 0.1 , 2-sided type I error = 0.05, 90 % power. Thus , this 
study will collect the data= 1047 would also be adequate for multiple  regression 

analysis to test the hypothesis  H0 :   =  0.0    H1 :   = 0.1 

Test of significance of 1 correlation 
H0 :   =  0 

H1 :   =  1 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 

n       =          (Z/2 + Z)       
2
   + 3 

       [F(Z0) - F(Z1)] 
 

where    F(Z0)   =   Fisher’s Z transformation of 0 
           =   0.5  ln [(1+0)/(1-0)] 

              F(Z1)  =   Fisher’s Z transformation of 1 
            =    0.5  ln [(1+1)/(1-1)] 

ln =   Natural logarithm 
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Using the nQuery Advisor to calculation 

 

 
3.10 Randomization 

        None 
3.11 Experimental maneuver 

            This study was conducted at Bhumibol Adulyadej Hospital, Royal Thai Air Force, 
Affiliated Hospital, Faculty of Medicine, Chulalongkorn University is a tertiary 
government emergency medical training hospital in Thailand. This hospital has 700 in-
patient beds and its 60 observation bed ED services over 70,000 patients a year. In 
response to the overcrowding caused be approximately 200 patients per day, the ED is 
divided into 2 sections. The first section is for non-trauma patients which go straight to 
the emergency room and the other section is for trauma patients which are attended in 
the accident room. During the day shift (8:00 to 15:59) two emergency staff and two 
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attending emergency residents prioritize and closely observe patients. During the 
evening shift (16:00-23:59), five doctors are present, one emergency staff, two 
emergency residents, and two residents from other departs. The night shift (24:00-7:59) 
the emergency room is typically staffed by one emergency physician, and two 
emergency residents. This study received ethical approval from the institutional review 
boards of both Bhumibol Adulyadej Hospital and the Faculty of Medicine, Chulalongkorn 
University.  
3.12 Outcomes measurement 

          In the present study, factors predicting LOS for emergency patients were 
classified variables according to the patient pathway in ED. Variables represented the 
‘quality’ and ‘quantity’ of the presenting patients in addition to the characteristics and 
daily numbers of emergency patients. Characteristic variables included demographic 
information (e.g. patient’s sex, age), Times of presenting to emergency room included 
two variables (1) work shift : Day shift (08:00-15:59),Evening shift (16:00-23:59),Night 
shift (24.00-7.59), and (2) day of the week (weekday and weekend , types of health 
insurance was  divided into six categories: Self-payment, Government insurance, Social 
security insurance, Universal coverage, Air force insurance and Company parties, triage 
categories, underlying disease and disease complexity (CCI), diagnosis. Destination 
after transfer from the emergency room was divided into hospital admission, discharge 
from the ED after recovery or death. The primary outcome variable was length of stay in 
the emergency room (ED-LOS), which was expressed in terms of minutes and 
represents the interval between the patient’s arrival and departure from the emergency 
room. 
 
3.13 Data collection 

       The data was collected in a case record form. 
 
3.14 Data analysis methods: 

3.14.1 Demographic and baseline variables 
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        Our sample comprised of patients presenting to the ED and staying in in-patient 
ward and ICU in Bhumibol Adulyadej hospital (BAH) for the 6-month period of March-
August 2015. In this study, patients were identified through the electronic ED Information 
System and linked to data on hospital admissions. ED data included presenting 
complaints, ED diagnosis data, disposition and LOS data (in-hospital and ICU). A 
process flow chart illustrating the patient pathway in presented in  Figure 1. 
 

 
Figure 1. Emergency Department related system: flow chart. ESI, emergency severity index; IPD,in-patient department 
;ICU, intensive care unit. 

 
           This present study was a retrospective cohort study conducted in the adult ED at 
a tertiary government emergency medical training hospital. Patients presenting to the 
ED were triaged by experienced nurses according to rules based on the Emergency 
Severity Index (ESI).The initial triage nurse seeing each patient assigned triage acuity 
using five levels of immediacy with which the patient should be seen : high-acuity 
patients   (levels 1-resuscitation,immediately and levels 2-emergency,less than 10 
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minutes) were triaged to the resuscitation room, levels 3-urgent(less than 30 minutes)  
wait in the observation area of the emergency room,  whereas low-acuity patients  
(levels 4-semi-urgent,less than 60 minutes and levels 5-non-urgent, less than 120 
minutes) are treated in the emergency outpatient room. In cases where the ED physician 
in this ED examines the patient and decide the condition of disease or diagnosis was 
excess capacity for treatment they consult the appropriate specialist who subsequently  
visit patients in the emergency room. 
 
3.14.2 Statistical analysis 
         As the outcome variable, ED-LOS, is a time to event variable, survival analysis 
methods were used to analyze this outcome. Kaplan-Meier curves were generated to 
examine the effects of the predictors on ED-LOS, and Cox proportional hazard 
regression was used to formally model this outcome. Both crude and adjusted hazard 
ratios were generated, with all candidate predictors whose p<0.2 entered into the 
multivariable Cox regression model. A two-tailed P <0.05 was considered statistically 
significant throughout all analysis and all analyses were performed using the statistical 
package R (v3.2.4; R core team,2016).(13) 
 
3.15 Ethical consideration 

 
     1. The research proposal must be approved by the ethic committee of Faculty of 
Medicine, Chulalongkorn University and Bhumibol Adulyadej hospital, Bangkok province 
before the study will be started. 
     2. The participants will be informed in details of the study, risk and benefit and 
informed consent is needed. However, they can withdraw from the study at any time. 
     3. There are lots of personal data and the other information, all data will be kept in a 
personal investigator’s computer. The access to the data will need a password. 
     4. Results of the study will be presented in general, not as individual data. 
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3.16 Limitation of the study 

         A major limitation of this study is that data were gathered manually from 
handwritten patient charts and that the study period was limited to two month, 
precluding analysis of seasonal variation. As with any chart review, deficits in 
documentation prevented the accurate capture of data elements for several patient care 
records. ED processes are independent and subject to external influences; meaningful 
change may involve adjusting a combination of many factors- the identification of which 
may be difficult. A final concern is that the generalizability of our findings may be limited 
because sociodemographic factors, ED work process, ED management structures, 
presence of learners, EMS characteristics, availability of specialty consultation and 
inpatient services all vary sites and would be expected to influence ED LOS. 
 
3.17 Expected benefit and application 

        If the results from this study significant of clinical factors of prolonged ED Length 
of stay, patients in this group with general medical diseases should be categorized as a 
‚special‛ population rather than a ‚general‛ population. To deal with ED overcrowding 
the hospital manager should attention to the admission process, bed management 
strategy, and health service composition.  
          If we can identify the independent clinical factors associating of ED Length of stay 
then we could identify the patients who risk for morbid/mortality and apply for suitable 
assessment, management and   treatment. 
 
3.18 Obstacles 

     : Limited time for graduation : we have to publish paper by 2 years. 
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CHAPTER 4 

RESULTS 

 
4.1 Demographic and baseline data 

      Overall, 11,695 non-trauma patients (≥ 18 years) were registered in the ED during 

the six month study period. Of these, 6,968 patients (59.6%) were not admitted to 

hospital, 212 (1.8%) left without being seen and 568 (4.9%) were referred to other 

hospitals. However, the 1,868 patients not requiring admission to ward or ICU/CCU were 

excluded from our analysis. Eventually, 2,079 were patients who met the eligibility 

criteria were included in our study. The data collection flow is provided in Figure  2. 

 

 
Figure2. Data collection of ED patients during the study period. (ED: emergency department) 
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Sample characteristics 

         Data collection forms included characteristics of the patients in this study and 

these characteristics are described in Table 2  Of the total  2,079 patients, 1,076 

(51.8%) were male, the average age was 58.36 (SD=20.08) with 839 (40.3%) patients 

aged above 65 years and 1,235 (59.4%) patients had universal coverage health 

insurance. The number of patients presenting in ER  was similar between the day and 

evening shift (793 patients (38.2%) vs. 911 patients (43.8%), respectively) and patients 

were more likely to come to hospital during the week end (average number on weekday 

= 274 vs. average number of weekend day = 354). Most patients were triaged into 

categories under level 3 (1,025 or 49.3% of patients). A majority of patients (1,904 or 

91.6%)  had a CCI of 0-2.In this study, 212 (10.2%) patients died in hospital.  

           Analysis revealed the average total emergency department median ED LOS to be 

6.1 hours (IQR, 3.5-10.5 h). Exploratory analysis of the data suggested that the older the 

patient, the longer their duration of stay. Patients aged 36-50 had a median ED LOS of 

5.4 hours (IQR, 3.5-8.9 h) and those aged 51-65 had a median ED LOS of  5.9 hours 

(IQR, 3.5-10.7h)  and those older than  66  years had a median ED LOS of  7.1 hours 

(IQR, 3.9-12.1 h). The  most frequent triage category  was ESI 3 and this category was 

particularly high in the night shift and on weekends. In addition, most ED patients were 

CCI 0-2 (92% of patients). The 8% of patients who were CCI ≥3 were mostly 

represented by malignancy or HIV complications. The top three diagnosis categories 

were gastroenterology (345 patients, or 16.6%) often accompanied with abdominal pain, 

cardiology (317 patients ,or 15.2%), patients complaining about their chest pain and 

neurology (310 patients, or 14.9%), respectively. 
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Table 2.Characteristics of patients and Mean ED LOS (N= 2,079) during the study period 

Variables     n (%) Median ED LOS (IQR, h) 

All patients 2,079  (100%) 6.1 (3.5-10.5) 

Male,n (%) 
Female,n (%) 

1,076  (51.8%) 
1,003  (48.2%) 

6.4 (3.7-10.7) 
5.8 (3.3-10.2) 

Age,year (mean age= 58.36, SD=20.08 ) 
    18-35 
    36-50 
    51-65 
    66 and older 

 
345    (16.6%) 
347    (16.7%) 
548    (26.4%) 
839    (40.3%) 

 
           4.9 (2.8-8.3) 
           5.4 (3.5-8.9) 

5.9 (3.5-10.7) 
7.1 (3.9-12.1) 

Type of health insurance  
     Self-payment 
     Government insurance 
     Social security insurance 
     Universal coverage 
     Air force insurance 

 
126    (6.1%) 
354    (17.0%) 
250    (12.0%) 
1235  (59.4%) 
114    (5.5%) 

 
6.7 (2.9-10.8) 
6.3 (3.9-10.6) 

           5.8 (3.6-9.3) 
5.8 (3.3-10.6) 
5.9 (3.4-10.6) 

Times of presenting to ER  
    Day shift         (8.00-15.59) 
    Evening shift  (16.00-23.59) 
    Night shift      (24.00-7.59) 

 
793   (38.2%) 
911   (43.8%) 
375   (18.0%) 

 
5.9 (3.6-9.2) 

6.3 (3.4-11.7) 
6.2 (3.6-10.9) 

Day (%) 
 weekday 
 weekend 

 
1372 (66.0%) 
707   (34.0%) 

 
6.4 (3.7-10.9) 

           5.6 (3.1-9.4) 

Triage categories  
   ESI 1 
   ESI 2 
   ESI 3 
   ESI 4 
   ESI 5 

 
413   (19.9%) 
470   (22.6%) 
1025 (49.3%) 
166   (8.0%) 
5       (0.2%) 

 
5.5 (3.5-9.3) 

 6.5 (3.6-11.3) 
6.3 (3.5-11.1) 
5.7 (3.2-9.1) 
3.5 (3.0-5.2) 

Underlying disease and disease complexity (CCI) 
  CCI 0-2 
  CCI ≥ 3 

 
1904 (91.6%) 
175    (8.4%) 

 
6.0 (3.2-9.2) 

7.2 (3.7-12.1) 

Diagnosis categories 
  Gastroenterology 
  Cardiology 
  Neurology 
  Ophthalmology/Otology 
  Infectious disease 
  Pulmonary 
  Obstetrics/Gynecology 
  Malignancy 
  Nephrology 
  Endocrinology 
  Psychiatry 

 
345    (16.6%) 
317    (15.2%) 
310    (14.9%) 
284    (13.6%) 
282    (13.6%) 
151    (7.3%) 
127    (6.1%) 
99      (4.8%) 
78       (3.8%) 
75       (3.6%) 
11       (0.5%) 

 
5.1 (2.7-9.2) 
5.4 (3.2-8.3) 

6.2 (3.6-10.5) 
6.9 (3.9-11.8) 

            6.1 (3.6-9.3) 
7.1 (3.4-13.7) 
5.8 (3.1-11.9) 
8.4 (4.1-14.0) 
6.8 (3.7-12.6) 
6.1 (4.1-8.9) 

7.2 (5.5-13.7) 

In-hospital mortality 
   Dead 
   Survive 

 
212   (10.2%) 
1,877 (89.8%) 

 
5.7 (3.2-9.7) 

6.2 (3.5-10.6) 
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4.2 Primary outcome analysis 

Table 3.  Comparison of demographics and outcomes. 

Effect ED LOS 
< 8 hours 
(n=1313) 

ED LOS 
≥ 8 hours 
(n=766) 

Crude OR Adjusted OR (95% CI) 

Sex  
  male 
  female 

 
678(63.1%) 
635(63.4%) 

 
396 (36.9%) 
370 (36.6%) 

 
1 
 0.99 

 
1 
1.01 

 
 
(0.84,1.21) 

Age (10 years) 
(Mean, SD) 

 
(5.62, 2.04) 

 
(6.22, 1.9) 

 
1.16*** 

 
1.21*** 

 
(1.14,1.27) 

Type of  health insurance  
 
 Self-payment 
 Government insurance 
 Social security insurance 
 Universal coverage 
 Air force insurance 

 
 
78(61.9%) 
210(59.3%) 
163(65.9%) 
794(64.3%) 
68(59.6%) 

 
 
48 (38.1%) 
147(40.7%) 
84(34.1%) 
441(35.7%) 
46(40.4%) 

      =15.71, 

P= 0.003 

1 
1.11 
0.84 
0.90 
1.10 

      =15.41,  
P= 0.004 
1 
0.94 
1.08 
0.84 
1.05 

 

 

 
(0.61,1.46) 
(0.68,1.71) 
(0.57,1.23) 
(0.62,1.81) 

Times of presenting to ER  
  
 Day shift 
 Evening shift   
 Night shift    

 

 

537(67.7%) 
552(60.7%) 
224(59.9%) 

 
 
256(32.5%) 
360(39.3%) 
150(40.1%) 

      =10.35, 

P= 0.005 

1 
1.36 
1.40 

      =10.44, 

P= 0.005 

1 
1.41 
1.48 

 

(1.15,1.74) 
(1.14,1.93) 

Days of the week  
  Weekday 
  Weekend 

 
839(61.3%) 
474(67.1%) 

 
533(38.7%) 
233(32.9%) 

 
1 
0.78*** 

 
1 
0.78*** 

 
 
(0.64,0.95) 

Triage categories  
  
  ESI 1 
  ESI 2 
  ESI 3 
  ESI 4 
  ESI 5 

 
 
283 (68.5%) 
288(61.3%) 
628(61.4%) 
110(66.2%) 
4(80.0%) 

 
 
130 (31.5%) 
185(38.7%) 
394(38.5%) 
56(38.8%) 
1(20.0%) 

      =9.95, P= 
0.041 
1 
1.37* 
1.36 
1.11 
0.54 

      =10.97, 
P= 0.027 
1 
1.48** 
1.63*** 
1.32 
0.66 

 
 
 
(1.12,1.97) 
(1.27,2.10) 
(0.89,1.97) 
(0.07,6.21) 

Significant at : * p < 0.05, **p <0.01 , ***p<0.001 

       Table 3 compares the two groups. Several patient demographics were associated 

with prolonged  ED LOS. Patients age (OR,1.21; p<0.001), weekend (OR,0.78;p<0.001), 

ESI 2 (OR,1.48;p<0.01) and ESI 3 (OR,1.63; p<0.001) were more likely to have a 

prolonged ED LOS. 

       The crude and adjusted hazard ratios from Cox regression analysis are given in 

Table 4. Univariate analysis revealed several factors that may affect ED length of stay. 

Age (in 10 years), type of health insurance, times of presenting to ER, weekend, Triage 

categories and CCI were all identified as potentially important (p <0.2) and 
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subsequently entered into the multivariable Cox regression model. The multivariate 

model identified Age, weekend, underlying disease and disease complexity and time of 

day as all significant predictors of ED length of stay. For every 10 years older a patient 

is, the chance of discharge is 10% less (HR=0.90; 95% CI, 0.88-0.92, p < 0.001). Those 

admitted on the weekend had  1.18 times the chance of discharge (at any given time) 

compared to those presenting on weekdays (HR=1.18; 95% CI, 1.07-1.29, p <0.001),  

and those in  the evening shift had a lower chance of discharge compared to those in 

day shift (Evening shift HR=0.83; 95% CI:0.75-0.92,p<0.001). Finally, patients with CCI 

≥ 3 had a 9% less chance of discharge, compare to patients with CCI 0-2 (HR= 0.91; 

95% CI: 0.88-0.94,p <0.001). 

4.3 Secondary outcome analysis 

Table 4. Length of stay in ED  and non-trauma patient-related factors in patients ≥ 18 years 

of age admitted in tertiary hospital from the ED in an 6-month period by univariate and 

multivariate logistic analyses. 

Covariates Crude HR (95% CI) Adjusted HR(95% CI) 

Sex (refs=males) 
     female 

 
1.05 (0.96,1.15) 

 
- 

Age (10 years) 0.90***(0.88,0.92) 0.90**(0.88,0.92) 

Type of health insurance (refs = Self-payment) 
      
     Government insurance 
     Social security insurance 
     Universal coverage 
     Air force insurance 

      =18.17, P= 0.003 

0.88 (0.70,1.09) 

1.22 (0.97,1.53) 

1.07 (0.88,1.30) 
1.06 (0.82,1.39) 

      =6.48, P= 0.262 

0.94 (0.75,1.18) 
1.03 (0.82,1.29) 
1.09 (0.89,1.32) 
1.05 (0.80,1.37) 

Times of presenting to ER (ref = Day shift) 
      
    Evening shift   
    Night shift    

      =10.84, P= 0.004 

0.84***(0.76,0.93) 
0.90*    (0.79,1.02) 

      =13.48, P= 0.001 

0.83***(0.75,0.92) 
0.89    (0.78,0.99) 

Day (refs=weekday) 
    Weekend 

 
1.18***(1.08,1.30) 

 
1.18***(1.07,1.29) 

Triage categories (ref=ESI 1) 
     
    ESI 2 
    ESI 3 
    ESI 4 
    ESI 5 

      =987, P= 0.042 

0.98 (0.85,1.14) 
1.06  (0.93,1.20) 
1.25* (1.03,1.51) 
2.41(0.99,5.82) 

      =7.31, P= 0.12 

0.96 (0.83,1.11) 
0.92 (0.81,1.05) 
1.08 (0.89,1.31) 
2.43*(1.00,5.91) 

Underlying disease and disease complexity (CCI)≥3 0.91***(0.87,0.94) 0.91***(0.88,0.94) 

Significant at : * p < 0.05, **p <0.01 , ***p<0.001 
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        The Kaplan-Meier curves provided in Figure 3 estimates the probability of discharge 

for non-trauma patients remaining undischarged, by triage categories. The Kaplan-

Meier curves suggests that triage categories ESI1, ESI2, ESI3 have similar discharge 

times ( a median of approximated 400 minutes), whereas ESI4 and ESI5 patents had a 

considerably lower median discharge time (340 and 200 minutes respectively)  

 

ED LOS - triage category 
 

 
Figure 3.    Kaplan-Meier curves estimates of the probability of discharge among non-trauma patients 

identified by triage category. 

 
 
 
 
 



 

 

20 

. ED LOS – times of presenting to ER 

 
Figure 4.    Kaplan-Meier curves estimates of the probability of discharge among non-trauma patients 

identified by time of presenting to ER. 

ED LOS – Days of the week 

 
Figure 5.    Kaplan-Meier curves estimates of the probability of discharge among non-trauma patients 

identified by days of the week. 

 

 

 

ED LOS – type of health insurance 



 

 

21 

 

 

Figure 6.    Kaplan-Meier curves estimates of the probability of discharge among non-trauma patients 

identified by type of health insurance. 
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CHAPTER 5 

DISCUSSION AND CONCLUSION 

 
 
5.1 Discussion 

           Overcrowding is a major issue in EDs around the world, and has a substantial 

effect on patient outcomes and satisfaction. In resource-limited health care settings, 

such as Thailand the problem of ED overcrowding is particularly important. This problem 

is critical in developing countries where labor and/or equipment resources are limited. In 

the present study, we investigated the characteristics associated with extended length 

of stay to estimate the extent of ED overcrowding and to investigate patients at risk so 

we might consider interventions that might alleviate the problem. In our study, we found 

that the mean ED LOS was 7.7 hours  (SD=5.78 h)  which compares favorably to other 

EDs in a similar healthcare setting, such as that of a recent study of a Chinese tertiary 

hospital ED which found a  median LOS of 10.6 hours(4).  

          We identified several other important factors that may lead to ED overcrowding. 

First, that most patients who stayed in our emergency room for extended  periods are 

elderly patients (aged more than 50 years old or 66.7% of total 2,079 patients). 

Compared to younger inpatients, multimorbidity and related-disabilities leading to a high 

disease burden characterize older inpatient groups(14, 15).This is because elderly 

patients are more likely to have more than 1 disease as well as disease complications, 

leading more detailed  diagnosis and/or treatment, and often requiring greater input 

from medical specialist.. Second, most of our ED patients have universal coverage 

insurance (60% of patients). Universal coverage provides inexpensive access to 
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healthcare in the ED setting which may result in an over-utilization of medical care via 

the ED for patient in higher ESI categories, leading to downstream increased LOS in 

more severe patients.  This problem is likely to compound by the fact that our hospital is 

the only government hospital in the district.   Health insurance type is an important issue 

in the Thai setting, as certain hospitals are obliged to admit patients with certain types of 

health coverage. In Thailand, is a medical school setting  was study factors associated 

with overcrowded emergency rooms, by the way patients were categorized into two 

groups: ED stay less than 8 hours and ED stay more than or equal to 8 hours and found 

that the number of rounds of blood testing and the type of insurance were associated 

with prolonged ED stay of more than or equal to 8 hours(7).   A third factor that we 

identified as associated with ED LOS was time; time of day, and time of week. We found 

that ED LOS was significantly higher in the evening and night shifts (4:00 PM-8:00 AM), 

and on weekend days than at other times. 

        Prolonged emergency department(ED) stays make a disproportionate contribution 

to ED overcrowding but the factors associated with longer stays have multiple predictors 

which not mention in our study such as directly associated with patient  

dissatisfaction(16) poor patient outcomes(17) increased inpatient stay(18) and 

increased mortality(19-21). Previous studies have shown that overcrowding, prolonged 

waiting times, and protracted lengths of stay increase the proportion of patients who 

leave without being seen by physician(22). However improved ED management 

processes, such as protocol-driven evaluation systems and reorganized clinical teams 

can significantly decrease LOS (23). High LOS may lead to crucial expenditures and 

may have implications on patient safety. 

       Many studies conducted across a wide variety of countries and/or healthcare 
settings have established that ED LOS is strongly associated with patient 
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characteristics. The most commonly identified as the major risk factor for extended 
length of stay is patient age. Age has been shown to be a risk factor in many countries 
including  the United States of America,  Canada, Europe, Australia, Turkey and 
Japan(24-30).   However, there remains a paucity of information about ED overcrowding 
in Asian countries, especially developing Asian countries. Also, there is much disparity 
in the results of studies from different countries, which  may reflect differences in 
practice patterns among hospitals and health systems, or patient characteristics in 
different countries(31).  
           We demonstrate that increased hospital occupancy contributes to increased 

length of stay for admitted patients in the ED. As it is widely believed that prolonged ED 

length of stay for admitted patients is an important determinant of ED overcrowding, it is 

possible that increased hospital occupancy also contributes to ED congestion. Although 

we cannot assume LOS is a surrogate measure of patient safety or mortality, other 

studies have shown preoccupation with ED overcrowding alone potentially leads to 

problems such as inappropriate admission, or discharge and treatment which will in turn 

lead to poor patient outcomes and unnecessary strain on other department of the 

hospital(32).  We cannot conclude that prolonged length of stay in the ED leads to poor 

patient safety or increased mortality, but we do know ED overcrowding causes 

difficulties in adequately resourcing EDs for optimal patient care. The implementation of  

good fast track management in the ED such as  ST elevate MI, Stroke, emergency 

delivery from Birth before arrival  and cardiac arrest may help to decrease mortality rate.  

In addition, effective triaging, systems for monitoring  potentially severe or high risk 

patients, warning system of signal pulse changing,  room in proportion to each triage 

categories, sufficient number of staff to treat patients, and adequate ED training to 

doctors, nurses and staff are all important components of ED management. 
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      Our study had a number of limitations. First, our sample was retrospectively 

collected and restricted to non-trauma patients admitted to the wards or the ICU. 

Second, our study was conducted in a single tertiary, government emergency medical 

training hospital in Thailand, which has a very high annual ED volume. The 

generalizability of our findings to other types of hospitals in Thailand (e.g. community 

hospitals) or publicly funded hospitals in countries at a similar level of economic 

development or in the same regions is unknown. However, it is unlikely that our 

conclusions are relevant to hospitals with low bed occupancy. The reason, we recruited 

only non-trauma patients in our study is because trauma patients in our hospital are 

typically   processed and treated in the accident room; a distinct department. Third, 

possible we only considered a six month study period, and cannot assume the extent of 

ED overcrowding is uniform over the whole year or, that our study even  represented a 

typical period. Although, we do believe the risk factors for extended length of stay will 

remain relatively constant over the whole year. Finally, the generalizability of our finding 

may be limited because ED work processes, ED management structures, EMS 

characteristics, availability and/or nature of specialty consultation, such as the staff-to- 

resident physician consultation model, used in one study center may not be used in  

other centers, resulting in different consultation approaches (e.g. staff-to-staff).For 

example, EP staff may not be able to admit a patient without the input of another 

specialist and inpatient services, something likely to influence ED LOS.   

5.2 Conclusion 

           We identified age, type of health insurance, time of presentation to ED (Time of 

day, and day of week), triage categories, underlying disease and disease complexity 

(CCI) as all representing risk factors for extended ED length of stay. A majority of 

patients spent too long in the emergency room and almost all factors in this study were 
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shown to be associated with prolonged length of stay in the ED. However, the 

downstream effect of extended ED stay on patient safety and mortality needs further 

research. Perusal of the literature demonstrates that in different countries and/or 

healthcare setting there exists a large disparity in the determinants, extent and impact of 

ED overcrowding in different situation. Increase hospital bed availability, segregation 

based on triage categories and diagnosis categories and specialize emergency 

department intensive care unit (EDICU)(33)  may all be important strategies for reducing 

ED overcrowding. However, the feasibility of such an approach in Thai emergency 

departments, and similarly resourced EDs around the world needs further investigation. 
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ค าน า 

              เนื่องจากในปัจจบุนัจ านวนผู้ ป่วยที่มา ณ ห้องอบุตัเิหตแุละฉกุเฉินของโรงพยาบาลภมูิพลอดลุยเดชมี

จ านวนมาก และแพทย์ไมส่ามารถตรวจผู้ ป่วยในเวลาเดียวกนัได้ทกุรายจึงจ าเป็นต้องมีการจดัล าดบัความ

เร่งดว่นของผู้ ป่วยและรักษาตามความเร่งดว่นนัน้ โดยระบบการคดักรองผู้ ป่วยเดมิตัง้แตปี่พ.ศ. ๒๕๔๗ ได้มีการ

พฒันาอยา่งตอ่เนื่อง แบง่ผู้ ป่วยเป็น ๔ ระดบัซึง่สามารถคดักรองผู้ ป่วยได้ดี   

            ในปี พ.ศ. ๒๕๕๔ได้มกีารก าหนดหลกัเกณฑ์การประเมินเพื่อคดัแยกระดบัความฉกุเฉินและมาตรฐาน

การปฏิบตัิการฉกุเฉิน เพื่อให้หนว่ยปฏิบตัิการ สถานพยาบาล และผู้ปฏิบตัิการ ด าเนินการปฏิบตัิการฉกุเฉิน ใน

การให้ความปลอดภยัของผู้ ป่วยฉกุเฉินอาศยัอ านาจตามความในมาตรา ๑๑ (๑) และมาตรา ๒๙ แหง่

พระราชบญัญตักิารแพทย์ฉกุเฉิน พ.ศ. ๒๕๕๑ ดงันัน้กองตรวจโรคผู้ ป่วยนอก โรงพยาบาลภมูพิลอดลุยเดชได้

เลง็เห็นความส าคญัของการคดักรองผู้ ป่วยให้ได้มาตรฐานตาม ประกาศ ข้อบงัคบั ระเบียบ หรือค าสัง่ ของ

คณะกรรมการการแพทย์ฉกุเฉิน จึงได้มกีารปรับปรุงการคดักรองผู้ ป่วยให้สอดคล้องกบั ‚ประกาศคณะกรรมการ

การแพทย์ฉกุเฉิน เร่ือง หลกัเกณฑ์การประเมินเพื่อคดัแยกผู้ป่วยฉกุเฉินและมาตรฐานการปฏิบตัิการฉกุเฉิน 

พ.ศ. ๒๕๕๔‛ 

 ทางห้องอบุตัเิหตแุละฉกุเฉินได้ศกึษาระบบการคดัแยกระดบัฉกุเฉิน Emergency severity index หรือ 

ESI ซึง่เป็นระบบที่สามารถแบง่ผู้ป่วยเป็น 5 ระดบั ซึง่มีผลงานศกึษาและวิจยัตอ่เนื่องมาตลอด เพือ่พิสจูน์ความ

แมน่ย า ความสอดคล้องในการคดัแยกระดบัฉกุเฉิน ตามประกาศดงักลา่วข้างต้นและคาดหวงัวา่จะสามารถ

แก้ไขปัญหาที่เกิดจากการคดักรองระบบเดมิได้ จึงจดัท าคูม่ือนีเ้พื่อเป็นแนวทางให้กบัพยาบาลและเจ้าหน้าที่ท่ี

เก่ียวข้องได้ศกึษาท าความเข้าใจอยา่งละเอียดและน ามาปรับใช้ได้อยา่งถกูต้องตอ่ไป   

สดุท้ายนีต้้องขอขอบคณุคณะแพทย์ พยาบาล และเจ้าหน้าที่ท่ี เก่ียวข้องทกุทา่นท่ีมีสว่นร่วมท าให้เกิด

การพฒันาระบบการคดัแยกระดบัฉกุเฉินผู้ ป่วยเป็นอยา่งสงู 

                                                       เรืออากาศเอกหญิง 

                                                                                          (สทุธสนิี  เจียมประเสริฐ) 

                                                                     ประธาน CLT ER โรงพยาบาลภมูิพลอดลุยเดช 

                                                                                              มิถนุายน  ๒๕๕๖ 
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Triage  background 

      การคดักรองผู้ ป่วย (Triage) มาจากภาษาฝร่ังเศส Trier แปลวา่ to sort หรือ ค้นหาเร่ิมมีระบบ triage ในยคุ
สงครามนโปเลยีน เดิมมีจดุประสงค์ เพื่อค้นหาทหาร ให้กลบัไปรบให้มากที่สดุ 
      ในปัจจบุนัจดุประสงค์คือการแยกแยะผู้ ป่วยและระบถุงึปัญหาของผู้ ป่วยอยา่งรวดเร็วและได้รับการรักษา
อยา่งทนัทว่งที ระบบของการคดักรองนัน้มีหลายระบบแตกตา่งกนัตามแตป่ระเทศมีทัง้ 2 ระดบั (Level),3 ระดบั 
, 4 ระดบัและ 5 ระดบั 

 

ข้อดีของการมกีาร Triage ผู้ ป่วย คือ 
1. ลดอตัราการเกิดทพุพลภาพและอตัราการตายของผู้ ป่วย(Decrease patient’s morbidity & mortality)  
2. เพื่อใช้ทรัพยากรทีม่ีอยูไ่ด้เหมาะสม (manpower, equipments etc.) 
3. ลดภาวะที่เกิดการคบัคัง่ของผู้ ป่วยที่ห้องฉกุเฉิน(ER overcrowding)  
4. เพื่อการเก็บข้อมลูไว้ใช้ในงานพฒันาคณุภาพหรือเพื่องานวจิยั(Data/statistic collection)  

 
และลกัษณะการ Triage ที่ดีนัน้ต้องประกอบไปด้วย 

1. ง่าย (simply)  

2. เร็ว (rapid)  

3. ถกูต้อง (validity)  

4. มาตรฐานเห็นตรงกนั (reliability) 
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1.มาตรฐานเห็นตรงกนัในตวัคนๆนัน้เอง (intrarater reliability)  
2.มาตรฐานเห็นตรงกนั ในหมูเ่พือ่นร่วมงาน (interrater reliability)  
 

หน้าที่ของพยาบาล triage ที่ triage area 
ก าหนดมาตรฐานการพยาบาลตาม(ENA : Emergency nurse association)ที่จุดคดัแยกต้อง
ประกอบไปด้วย  

 ผู้ ป่วยทกุราย ต้องได้รับการประเมินจาก triage nurse 

 คดัแยกผู้ ป่วยฉกุเฉิน และให้การรักษาตามล าดบัความเร่งดว่น 

 ให้การปฐมพยาบาลเบือ้งต้น 

 Support ผู้ ป่วยและญาติ ทัง้ทางด้านร่างกายและจิตใจ  

 

ESI concept  

โดยการคดัแยกระบบใหมน่ีเ้รียกวา่ระบบดชันีความฉกุเฉินและความรุนแรง( Emergency 

Severity Index : ESI)จะท าการจดัล าดบัผู้ ป่วยในการเข้ารับการรักษา  โดยแบง่ผู้ ป่วยเป็น 5 ระดบัตาม

ความเร่งดว่นทางคลนีิก 

1. ระดับที่ 1 (ESI 1) เช่น ผู้ ป่วยหวัใจหยดุเต้นต้องการการป๊ัมหวัใจ(CPR) ต้องเป็นอนัดบัแรก หรือ

ผู้ ป่วยที่มีภาวะช๊อค หอบเหนื่อยมาก ต้องการการรักษาที่รอไมไ่ด้ ต้องเข้ารับการรักษาก่อน 

2. ระดับที่ 2 (ESI 2) ผู้ ป่วยอยูใ่นภาวะเสีย่งสงูตอ่การสญูเสยีชีวิตหรืออวยัวะ ,มีภาวะสบัสน ซมึลง

อยา่งเฉียบพลนั ,มีอาการเจ็บปวดรุนแรง รอได้ไมค่วรเกิน 10 นาที เช่นผู้ ป่วยสงสยัโรคหวัใจขาดเลอืดแต่

ไมม่ีภาวะช๊อค หรือโรคเส้นเลอืดในสมองอดุตนัแตไ่มม่ีภาวะหายใจล้มเหลว 
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3. ระดับที่ 3(ESI 3) ผู้ ป่วยไมไ่ด้อยูใ่นภาวะฉกุเฉินหรือเสีย่งตอ่การสญูเสยีชีวิตหรืออวยัวะแตต้่องการ
การตรวจเพิม่เตมิมากกวา่ 1 อยา่ง เช่นต้องการการเจาะเลอืด ให้น า้เกลอื ตรวจเอกซ์เรย์ หรือปรึกษาแพทย์
แผนกอื่นร่วมรักษา 

4. ระดับ 4 (ESI 4)ผู้ ป่วยไมไ่ด้อยูใ่นภาวะฉกุเฉินหรือเสีย่งตอ่การสญูเสยีชีวิตหรืออวยัวะแตต้่องการการ
ตรวจเพิ่มเติมแค ่1 อยา่ง เช่นต้องการการเจาะเลอืด ให้น า้เกลอื ตรวจเอกซ์เรย์ หรือปรึกษาแพทย์แผนกอืน่
ร่วมรักษา 

5. ระดับ 5 (ESI 5) ผู้ ป่วยที่สามารถรอได้ไมต้่องการการตรวจเพิ่มเติม ต้องการการซกัประวตัิและตรวจ
ร่างกายจากแพทย์และ/หรือสัง่การรักษาเป็นยารับประทาน 

 
            โดยระบบดชันีความฉกุเฉินและความรุนแรงหรือ ESI นีม้ีขัน้ตอนการคดักรองผู้ ป่วย 4 ล าดบั
ขัน้ตอน โดยผู้คดักรองจะต้องซกัประวตัิ อาการส าคญั,โรคประจ าตวัผู้ ป่วยและวดัสญัญาณชีพ(Vital sign) 
เช่นความดนัโลหิต,ชีพจร,อตัราเต้นหวัใจ,อณุหภมูิและคา่ความอิม่ตวัของอ็อกซิเจนในเลอืด 
(O2 saturation) และผู้คดักรองจะต้องสามารถตอบค าถามเพือ่แบง่ผู้ ป่วยเป็น 5 กลุม่ได้ตามแผนผงั
ความคิด (Conceptual Algorithm)ดงันี ้ 

 

1. ค ำถำมที ่1 

 

 

 

 

    

 

 

 

   

ผู้ ป่วยจ าเป็นต้องได้รับความชว่ยเหลืออยา่ง
เร่งดว่นหรือไม ่

ใช่ 
ผู้ ป่วยระดบัท่ี 1  

ไมใ่ช ่

ไปดคู าถามท่ี 2 
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ความหมายของค าวา่‛จ าเป็นต้องได้รับความชว่ยเหลอืเร่งดว่น‛ มคี าจ ากดัความดงันี ้

 ผู้ ป่วยจ าเป็นต้องได้รับการช่วยเหลอืทางด้านการหายใจ เช่น 

 ช่วยหายใจโดยใช้อ็อกซเิจนทางหน้ากาก (Bag-valve mask Ventilation) 

 ใสท่อ่ช่วยหายใจ 

 ผา่คอเพื่อช่วยหายใจ (Surgical Airway) 

 เจาะเยื่อหุ้มปอดเพื่อระบายลม (Chest Needle Thoracostomy) 

 ผู้ ป่วยจ าเป็นต้องได้รับการช่วยเหลอืทางด้านการหวัใจ 

 กดหน้าอกเพื่อนวดหวัใจ 

 ใช้เคร่ืองกระตุ้นหวัใจ (Defibrillation ,Pacemaker ,Cardioversion) 

 เจาะเลอืดจากออกจากถงุเยื่อหุ้มหวัใจ (Pericardiocentesis)เพือ่รักษา 
ภาวะเลอืดออกในถงุเยื่อหุ้มหวัใจ(Cardiac Tamponade) 

 เปิดหน้าออกเพื่อหยดุเลอืดและกระตุ้นหวัใจ (Open Thoracotomy) 

 ผู้ ป่วยจ าเป็นต้องได้รับการช่วยเหลอืทางระบบการไหลเวียนเลอืด (Hemodynamics) 

 ได้รับการให้สารน า้อยา่งรวดเร็ว ( IV. Loading) 

 ได้รับสารประกอบเลอืด (Blood transfusion) 

 ควบคมุการเลอืดไหลออก (Control bleeding) 

 ผู้ ป่วยจ าเป็นต้องได้รับยาช่วยชีวติ 

 ยากระตุ้นหวัใจ เช่น อะดรีนาลนิส์,โดพามีน,อะโทรพีนและอะดีโนซีน 

 กลโูคส เพื่อแก้ภาวะซมึจากน า้ตาลในเลอืดต ่า 

 นาลอ็กโซน เพื่อแก้ภาวะซมึจากยากลุม่โอปิออยด์ (Opioids)เกินขนาด 
 
 

ถ้าไมเ่ข้ากบัความหมายและรายละเอียดการชว่ยชีวิตดงัด้านบนแล้ว ผู้คดักรองจะไปท่ีค าถามที่ 2 ตาม
แผนผงั 
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2. ค ำถำมที ่2 

 

 

 

 

 

 

โดยค าถาม‛ผู้ ป่วยรอได้นัน้‛ สามารถแบง่ได้เป็น 
1. ผู้ ป่วยอยูใ่นภาวะเสีย่ง (High-risk situation) หรือไม ่ คือ  อยูใ่นภาวะเสีย่งตอ่การเสยีชีวิตหรือพิการถ้ารอ

นาน เช่น เจ็บแนน่หน้าอกที่สงสยัภาวะหวัใจขาดเลอืด หรือสงสยัภาวะเส้นเลอืดในสมองตีบ 
2. ผู้ ป่วยมีอาการสบัสน เพ้อ หรือซมึลงอยา่งเฉียบพลนั หรือไม ่คือ โดยปกติผู้ ป่วยจะมีระดบัความรู้สกึปกติ

แล้วเปลีย่นแปลงเฉียบพลนัใช้เวลาเป็นชัว่โมง ไมเ่กินหนึง่วนั และในข้อนีจ้ะรวมถงึผู้ ป่วยจิตเวชทีม่อีาการ
ก้าวร้าว เอะอะโวยวายรุนแรง 

3. ผู้ ป่วยมีระดบัความเจ็บปวดที่มากกวา่ 7/10 โดยภาวะที่ท าให้เจ็บปวดนัน้ ถ้ารอนานจะอนัตรายถึงแก่ชีวติ
หรืออวยัวะ (Life or Limb threatening pain)  

 
3. ค ำถำมที ่3 

 

 

 

 

 

 

ผู้ ป่วยไม่สามารถรอได้ใช่หรือไม่ ใช ่
ผู้ ป่วยระดบัท่ี 2 
 

ไมใ่ช ่

ไปดคู าถามท่ี 
3 

ผู้ ป่วยจ าเป็นต้องได้รับการตรวจและรักษามากน้อยเพียงใด 

ไมเ่ลย   1 อยา่ง   > 1 อย่าง 

ผู้ ป่วยระดบัท่ี  5 
 

ผู้ ป่วยระดบัท่ี 4 
 

ไปดคู าถามท่ี 
4สญัญาณชีพ 
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        โดยผู้คดักรองนัน้จะต้องคาดเดาได้จากซกัประวตัิอาการส าคญั โรคประจ าตวัและสญัญาณชีพ วา่ผู้ ป่วย
นัน้จ าเป็นจะต้องได้รับการรักษา หรือการตรวจเลอืดหรือได้รับการเอกซเรย์จ านวนมากน้อยเพียงใด การ

พิจารณาวา่การตรวจรักษาชนิดใดบ้างที่นบัเป็นการตรวจรักษา 1 อยา่ง ดงันี ้

1. การตรวจเลอืดหรือตรวจปัสสาวะ  (โดยไมแ่ยกวา่การตรวจเลอืดนัน้จะสง่ตรวจก่ีอยา่ง) 

2. การสง่เอกซเรย์หรือตรวจคลืน่ไฟฟ้าหวัใจ(ECG)  

3. การสง่ตรวจเอกซเรย์คอมพิวเตอร์(CT)หรือคลืน่แมเ่หลก็ไฟฟ้า(MRI)หรืออลัตร้าซาวด์  

4. การได้รับสารน า้ทางเส้นเลอืด    

5. การได้รับการฉีดยาหรือพน่ยา 

6. จ าเป็นได้รับการปรึกษาแพทย์ผู้ เช่ียวชาญ 

7. ได้รับการเย็บแผลหรือใสเ่ฝือกหรือใสส่ายสวนปัสสาวะ 

โดยการตรวจรักษาดงักลา่วนัน้ ในแตล่ะข้อจะนบัเป็นการตรวจรักษา 1 อยา่ง และถ้าผู้ ป่วย

จ าเป็นต้องได้รับการรักษาหรือตรวจหลายอยา่งให้เอาคะแนนแตล่ะข้อมารวมกนัถ้ารวมกนัแล้ว 

 มากกวา่ 1 ข้อ ให้พิจารณาค าถามขัน้ตอ่ไป 

 มีเพียง 1 ข้อ ให้พิจารณาผู้ ป่วยนัน้เป็นผู้ ป่วยระดบัท่ี 4 

 ถ้าผู้ ป่วยนัน้ไมจ่ าเป็นต้องตรวจเพ่ิมเติม เพียงได้รับการซกัประวตัิและตรวจร่างกายและสัง่ยารับประทาน

จากแพทย์เทา่นัน้ จะพิจารณาผู้ป่วยเป็นผู้ ป่วยระดบั 5  

4. ค ำถำมที ่4 

 

 

 

 

 

 

 

 

สญัญาณชีพอยู่
ในชว่งอนัตราย
หรือไมH่R >120/min

หรือ<50/min 

RR> 20/min 
O2 sat <92 % 

ไมใ่ช ่

ผู้ ป่วยระดบัท่ี 3 
 

ผู้ ป่วยระดบัท่ี 2 
 

พิจารณาใหม่ 
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 สญัญาณชีพเป็นค าถามข้อสดุท้ายก่อนท่ีจะพิจารณาผู้ ป่วยเป็นระดบั 3 เนื่องจากต้องพจิารณาเร่ือง 

ของสญัญาณชีพก่อน ถ้าอยูใ่นชว่งอนัตราย คือ 

 อตัราการเต้นของหวัใจมากกวา่ 120 ครัง้ตอ่นาที หรือ น้อยกวา่ 50 ครัง้ตอ่นาที  หรือ 

 อตัราการหายใจมากกวา่ 20 ครัง้ตอ่นาที    หรือ 

 ความอิ่มตวัของอ็อกซเิจนในเลอืดน้อยกวา่ 92 % 

 
ถ้ามีข้อใดข้อหนึง่ของสญัญาณชีพท่ีอนัตรายดงักลา่วข้างต้นจะต้องพิจารณาคดักรองผู้ ป่วยใหมใ่ห้

เป็นผู้ ป่วยระดบั 2 

ขัน้ตอนการ Triage ผู้ ป่วย ตาม ESI alogorithm (Original) 
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ตารางอธิบายความหมายในการTriage ตาม ESI alogorithm 
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ESI Triage 
(Bhumibol Adulyadej Hospital) 
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