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Abstract 

This cross-sectional study aims to examine patient and hospital factors contributing to reperfusion 
following thrombolysis in patients with ST-segment elevation myocardial infarction (STEMI) in rural 
hospitals in Thailand. Access to reperfusion therapy for STEMI patients in rural areas is increasing in 
Thailand, yet clinical outcomes vary between settings and are inferior to recommended guidelines. Ten 
years after the introduction of thrombolytic treatment for rural patients undergoing STEMI, there is still a 
limited description of factors influencing the outcomes of thrombolytic treatment. 

Data were collected from 87 acute STEMI patients who had received thrombolytic treatment in 12 
thrombolysis-capable hospitals located in rural areas.  Demographic and clinical characteristics included 
patient response and treatment seeking behavior, witness response to the patient symptoms, waiting time 
for treatment, severity of illness, guideline adherence, and thrombolytic reperfusion. The results were: 
only 31 of 87 patients (35.63 %) received thrombolytic treatment within 30 min after arrival at the 
hospital. A total of 42 patients (48.28 %) had successful myocardial reperfusion following thrombolytic 
treatment. Logistic regression analysis revealed that guideline adherence (OR : 1.58 ; 95 % CI : 1.12 - 
2.25), severity of illness (OR : 0.77 ; 95 % CI : 0.64 - 0.94), and patient response and treatment seeking 
behavior (OR : 1.47 ; 95 % CI : 1.01 - 2.04) were predictors of thrombolytic reperfusion. In rural areas, 
healthcare resources and transfer facilities are limited. Therefore, the improvement of patient awareness is 
needed. The clinical practice guidelines and consideration of pre-hospital factors should be promoted and 
the number of thrombolysis-capable hospitals should be increased.  

Keywords: Thrombolytic reperfusion, ST-elevation myocardial infarction, rural, clinical guidelines, 
outcomes, access  
 
 
Introduction 

ST-segment elevation myocardial infarction (STEMI) is a major cause of death and disability for 
patients with coronary heart disease (CHD) and is part of the clinical spectrum of Acute Coronary 
Syndrome (ACS). Early restoration of coronary flow by reperfusion therapy, primary percutaneous 
coronary intervention (PCI), or thrombolytic treatment, as soon as possible within 12 h [1], has 
demonstrated reduced mortality and morbidity rates. Internationally, best practice guidelines recommend 
reperfusion therapy, but implementation of these guidelines is a critical challenge in resource-poor 
settings. 
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Coronary heart disease has been an important cause of morbidity and mortality in Thailand and has 
been continuously listed as one of the top 5 causes of death. In the 76 provinces of Thailand, in some 
provincial hospitals in rural areas, approximately 60 - 100 cases per year of STEMI have been reported 
[2,3]. Studies of STEMI patients’ access to treatment in Thailand have shown that the time taken by 
patients from the onset of symptoms to arriving at a hospital ranged from 2 to 20 h, whereas the time from 
arrival at a hospital to receiving treatment was 29 to 140 min. Therefore, it is important to consider 
patient, provider, and health system factors inhibiting and enabling access to reperfusion therapy within a 
situational context. 

In metropolitan areas, comprehensive treatments, including thrombolytic therapy, PCI, and 
advanced medical technology are more accessible and available than in rural areas. Although the use of 
coronary interventions has increased in most Thai rural hospitals, many do not have the facilities to 
perform both thrombolytic therapy and PCI [4]. To enhance accessibility of care and reduce the mortality 
rate for people in rural areas, thrombolytic treatment has been offered in 24 rural hospitals since 2002. 
These hospitals are identified as thrombolysis-capable hospitals in which general physicians and nurses, 
and electrocardiogram and cardiac marker laboratories, are allocated as the best available resources for 
STEMI management with thrombolytic treatment [5]. 

Studies have shown that access to thrombolytic reperfusion therapy is not optimal, particularly in 
rural areas [6]. Reports from rural hospitals have shown a variation of mortality from STEMI in the range 
of 15 to 31.6 %, whereas the national mortality from STEMI is 5.3 %. Although international practice 
guidelines recommend that door to needle time should be less than 30 min, only 10 to 30 % of STEMI 
patients in Thai rural areas reached this goal. Moreover, most studies focus on outcomes of STEMI 
management in terms of mortality, morbidity, and time of treatment access. There is a lack of studies 
examining outcomes sensitive to thrombolytic reperfusion. 

To improve health outcomes, patients not only have to reach the medical unit, they must also 
receive appropriate services at the right time. The relationship between health service received, personal 
characteristics, and healthcare utilization behavior of the patients and patient health outcomes represents a 
complex and multifaceted interaction [7]. Patients who correctly responded to their cardiac symptoms 
when having an ACS had a higher survival rate than those who did not [8-10], whereas the witness 
response to cardiac symptoms of patients can influence time to treatment [11]. Patients with a lower 
severity of cardiac symptoms at hospital arrival had a lower mortality. Furthermore, decreased pre-
hospital delay and access to definitive treatment contributed to positive patient outcomes [12-14]. 

Ten years after the introduction of thrombolytic treatment for STEMI patients living in rural areas in 
Thailand, there is still limited quality outcome data and limited understanding of factors contributing to 
thrombolytic reperfusion in rural STEMI patients. Therefore, the researchers were interested in studying 
factors contributing to the clinical outcomes of thrombolytic treatment for STEMI in rural hospitals. The 
findings could ultimately be used to inform programs to improve the quality of healthcare services. 
 
Materials and methods 

A cross-sectional study was performed to analyze both hospital and patient data in order to 
understand the factors influencing access to thrombolytic treatment in individuals admitted to medical 
units at 12 thrombolysis-capable hospitals in rural areas throughout Thailand. The analysis presented in 
this study focused on rural sites. The eligible settings for this study were selected by a stratified random 
sampling method. For the first strata, 24 rural hospitals were identified as thrombolysis-capable hospitals 
by the National Health Security organization, located in four regions of Thailand. Each region has 6 
thrombolysis-capable hospitals. For the second strata, 3 from 6 hospitals were randomly selected from 
each region. Therefore, 12 thrombolysis-capable hospitals were selected. The participants in each selected 
hospital were purposely selected according to the following inclusion criteria: 1) they were male and 
female patients with a confirmed diagnosis of STEMI; 2) age > 18 years; 3) they had received 
thrombolytic drugs; 4) they had agreed to participate, as specified by consent form. The participants in 
this study were 87 cases, although the calculated sample size was 90. This followed the recommendation 
for logistic regression sample size that mandated 15 events per variable as the optimal ratio [15]. During 
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the inclusion period, 138 patients were diagnosed as STEMI. Fifty one patients were excluded because 
they had not received thrombolytic treatment. This non-receipt of thrombolytic treatment was because: 
duration of onset symptoms to ED was more than 6 hrs. (n = 19); they had suffered cardiac arrest on 
arrival (n = 9); they had undergone cardiogenic shock (n = 10); their age was more than 80 years (n = 10); 
they refused thrombolytic drugs (n = 2); they had recurrent STEMI within 1 year after previous 
thrombolytic treatment (n = 1). This is indicated in Figure 1. 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 Demonstrate of participants in the cross-sectional study, number of patients enrolled during 
admission, at discharge. STEMI, ST-Elevation Myocardial Infarction. 

 
 
Ethics approval was obtained from the Institutional Review Board for research ethics from Mahidol 

University (MU-IRB / C 2010 / 64.0505 dated June 29th 2010). Data collection was started after 
permission from the research committee and emergency department (ED) of each clinical setting. 
Emergency nurses coordinated with the researcher when STEMI patients presented at the ED. To avoid 
any feeling of being forced to participate, the nurse of each hospital asked for the patient’s permission to 
be visited by the researcher. All consenting participants were interviewed when a family member was 
available to help the participants complete the study instruments. Patients were approached on the seventh 
day after receiving thrombolytic treatment to retrospectively collect demographic data, clinical 
characteristics, and treatment outcomes. Following permission the participant was approached by the 
research team. The researcher introduced herself, described the research objectives and data collection 

DATA AVAILABLE FOR ANALYSIS: (n = 87) 
• Sociodemographic and clinical   
• Thrombolytic reperfusion assessment  
• Complications     
• Discharge status  

STEMI patients (n = 138) 
• admitted at Thrombolytic-

capable hospitals 
• male and female patients with 

a confirmed diagnosis of 
STEMI   

• age > 18 years Excluded from the study: (n = 51) 
• Not received thrombolytic treatment  

-  Onset to ED > 6 h   (n = 19) 
-  Cardiac arrest    (n = 9) 
-  Cardiogenic shock       (n = 10) 
-  Age > 80      (n = 10) 
-  Refuse thrombolytic    (n = 2) 
-  Recurrent in 1 year      (n = 1) 

Total recruited 
 (n = 87) 
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procedures, and asked for the patient’s cooperation. After the patient agreed and signed the consent form 
to participate in the study, the researcher read the questionnaires or the patient answered independently. 
Patients had already received thrombolytic treatment before collecting the data; therefore, the process of 
treatment was not influenced by the research process. No patients refused to participate in the study after 
the researcher explained about the confidentiality of information and that data would not be individually 
reported. The quality of the patient records were checked by the patient care team (PCT) of each hospital, 
and then the researcher extracted the data using standardized definitions. 

 Thrombolytic reperfusion was the dependent variable and was defined as ST-segment resolution, 
defined as at least a 50 % decrease in the ST-segment observed within 90 min after receiving 
thrombolytic therapy. A dichotomous score was used: No (0) for less than 50 % and Yes (1) for at least a 
50 % decrease of the ST-segment. To measure the ST-segment resolution, all leads were summed using 
the ST elevation assessment technique. The ECG interpretations before and after the patient received 
thrombolytic treatment for 90 min were assessed by an analysis of ST-segment from 12-lead ECG record 
(using the sum of millimeters or millivolts of ST segment deviation from isoelectric line or baseline of 
ECG) [16]. All results of ST-segment resolution were analyzed and confirmed with a cardiologist. If any 
ECG interpretations were inconsistent with the interpretation from a cardiologist, a second opinion from 
another cardiologist was required. The researcher would clarify the mistake with the cardiologist and start 
the next data collection procedure. 

The study focused on six independent variables as follows: First, patient response and treatment 
seeking behavior referred to patient behaviors in response to the onset of ACS. Scores were rated by 
comparing the responding behaviors to the recommended behaviors as set by the 2013 American College 
of Cardiology Foundation /American Heart Association (ACCF / AHA) guidelines for STEMI [1]. The 
three behaviors were used for scoring with various weights as follows: 1) 1 point for resting when 
symptoms occurred; 2) 2 points for taking a sublingual nitroglycerine as soon as possible after symptoms 
had occurred; and 3) 3 points for calling an ambulance if symptoms had not been relieved within 5 min. 
The summed score ranged from 0 to 6. A higher score reflected a higher level of accuracy of ACS 
response and treatment seeking behavior. Second, witness response to patient symptoms included witness 
behaviors in response to the patient experiencing onset of ACS. Scores were rated by comparing the 
responding behaviors to the recommended behaviors as specified in the 2013 ACCF / AHA guidelines for 
STEMI. The three behaviors were used for scoring and included the following weights: 1) 1 point for 
recommending the patient go to hospital; 2) 2 points for taking the patient to hospital; and; 3) 3 points for 
calling emergency services to take the patient to the hospital by ambulance immediately. The summed 
scores ranged from 0 to 6. A higher score reflected a higher level of appropriateness of ACS response 
behavior. Third, the severity of illness was evaluated by using the Thrombolysis in Myocardial Infarction 
(TIMI) Risk score for STEMI [17]. A list of 8 risks was used for scoring and included the following 
weights: 1) Age was weighted in 2 strata, with 2 points for an age range from 65 to 74 years and 3 points 
for the age equal to or more than 75 years; 2) 1 point for underlying disease (diabetes, hypertension or 
angina), and for the results of physical examination; 3) 3 points for blood pressure less than 100 mmHg; 
4) 2 points for heart rate more than 100; 5) 2 points for Killip II-IV; 6) 1 point for body weight less than 
67 kilograms; 7) 1 point for ECG present anterior ST-segment elevation or Left Bundle Branch Block 
(LBBB); and 8) 1 point for onset-to-treatment time more than 4 h. Therefore, the possible range of the 
summed scores was 0 - 14. A higher score indicated greater severity of illness. Fourth, duration of 
hospital arrival referred to the time interval from the onset of ACS to hospital arrival measured in 
minutes. Fifth, waiting time for treatment identified the time interval from hospital arrival to start of 
thrombolytic treatment measured in minutes as door to needle time. Sixth, received treatment according 
to the guidelines refers to the thrombolytic reperfusion treatments received by the patients. Scores were 
rated by comparing the received treatments and the expected treatments recommended by the 2013 
ACCF/AHA guidelines for STEMI. The recommended treatments included the following: after arriving at 
the hospital, 12 lead ECGs and clinical assessment and management should be done in the first 10 min, 
and then the thrombolytic agent should be started within 30 min. The scores ranged from 0 to 12; a higher 
score indicated a higher level of accuracy of treatment received. 
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Statistical analysis  
Descriptive statistics were used to describe characteristics of the participants in the study. 

Continuous variables were expressed as means and standard deviations, and categorical variables were 
expressed as frequencies and percentages. Prior to the study hypothesis testing, the differences of 
categorical variables were examined using Chi-square and continuous variables were examined using t-
test between the thrombolytic reperfusion and non-thrombolytic reperfusion groups. Then, the 
relationships between severity of illness, patient response and treatment seeking behavior, witness 
response to the patient symptoms, waiting time for treatment, received treatment according to the 
guidelines, duration of hospital arrival, and thrombolytic reperfusion signs were examined using logistic 
regression analysis. Values were considered statistically significant if the P value was < 0.05. All tests 
were analyzed using the software program Statistical Program for the Social Sciences (SPSS) version 
23.0. 
 
 
Table 1 Patient demographics and clinical characteristics. 

Variables Total sample 
n = 87 (100 %) 

≤ 50 % ST-segment 
resolution at 90 

min 
n = 45 

> 50 % ST-
segment resolution 

at 90 min 
n = 42 p-value 

Age (yrs) mean± Std (min - max) † 60.71±11.99 (37-87) 61.73±11.70 (37-87) 59.62±12.34 (40-83) 0.598 
Gender 
     Female 
     Male 

 
27 (31.03 %) 
60 (68.97 %) 

 
19 
26 

 
8 

34 

 
 

0.020* 
Underlying diseases a 

     Hypertension 
     Diabetes mellitus 
     Dyslipidemia 
     Coronary artery disease 

 
33(37.93 %) 

             16(18.39 %) 
31(35.63 %) 
36(41.38 %) 

 
20 
14 
25 
22 

 
13 
2 
6 

14 

 
0.877 

0.018* 
0.002* 
0.697 

Transportation method 
    By own car/taxi 
    Emergency medical service 

 
74(85.06 %) 
13(14.94 %) 

 
36 
9 

 
38 
4 

 
 

0.244 
Door to needle time  
     ≤ 30 min  
     > 30 min 

 
31 (35.63 %) 
56 (64.36 %) 

 
17 
28 

 
14 
28 

 
 

0.665 
Complications after SK b  
     Bleeding 
     Life-threatening arrhythmias 
     Cardiogenic shock 
     Heart failure 
     Stroke 

 
16(18.39 %) 
18(20.69 %) 
31(35.63 %) 
31(35.63 %) 
1(1.15 %) 

 
7 
12 
23 
25 
1 

 
9 
6 
8 
6 
0 

 
0.262 
0.320 

0.012* 
0.001* 
0.376 

Length of hospital stay (day) † 4.98±3.04  (1-21) 4.71±3.51(1-21) 5.26±2.46 (1-16) 0.402 
Discharge status 
     Death 
     Alive 
     Refer for rescue PCI 

 
10(11.49 %) 
69(79.31 %) 
8(9.20 %) 

 
9 
30 
6 

 
1 

39 
2 

 
 
 

0.009* 
 
Categorical variables are expressed as n (%), and between-group differences were analyzed using Chi-square tests; 
Continuous variables are expressed as † mean ± standard deviation and between groups difference by t-test.; * highlights 
significant results; SK, Streptokinase; PCI, Percutaneous Coronary Intervention. p-value < 0.05 
a, b Sum of percentages is not equal to 100 as some subjects had more than one underlying disease and complication. 
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Results  

Patient socio-demographic and clinical characteristics  
The age of the patients ranged from 37 to 87 years, with an average age of 60.71 years (SD 11.99 

years). The majority were male (68.97 %), were married (72.41 %), and had a primary-level education 
(62.10 %). The majority of the participants (64.5 %) had an income of less than 100 USD per month. 55.1 
% of the patients were more than 60 years old and 9.4 % were more than 80 years old. This may be 
because in rural areas elderly people receive basic education and work in agriculture, or some of them 
cannot work but receive only economic support from their family members, resulting in less income. A 
total of 87 STEMI patients were enrolled in this study, and 48.28 % of the patients had at least a 50 % 
decrease in the ST-segment. As shown in Table 1, only 35.63 % of participants received thrombolytic 
treatment within 30 min according to the recommendations of the standard guideline. Forty-two patients 
(48.28 %) experienced myocardial reperfusion within 90 min after thrombolytic treatment. Ten patients 
(11.49 %) died, whereas 69 patients (79.31 %) were discharged with improved conditions. In the cases of 
the dead, the researcher asked for permission to interview and collect data from their relatives who stayed 
with the patient while symptomatic and who brought them to the hospital. Additionally, patients with 
underlying diabetes (18.39 %) and dyslipidemia (35.63 %) were at higher risk of unsuccessful 
thrombolytic reperfusion with more cardiogenic shock (35.63 %) and heart failure (35.63 %). The 
characteristics of predicting factors are summarized in Table 2. 

 
 
Table 2 Characteristics of continuous variable factors during access to treatment (n = 87). 
  

Continuous variable factors 
Total sample 

(n = 87) 
 

≤ 50 % 
ST-segment 
resolution  
at 90 min 
(n = 45) 

> 50 % 
ST-segment 
resolution  
at 90 min 
(n = 42) 

p-value 

Patient response and treatment 
seeking behaviors 

1.90±1.64 (0-6) 1.40±1.42 2.43±1.71   0.003* 

Witness response to patient 
symptoms 

2.49±1.21 (0-6) 2.36±1.33 2.64±1.06   0.271 

Severity of illness  4.64±1.93 (0-13) 5.64±2.85 3.57±2.63   0.001* 
Duration of hospital arrival 215.82±168.26 (9-1247) 228.13±133.08 202.62±200.08  0.035* 
Waiting time for treatment 54.87±53.92 (10 - 340) 63.71±69.92 45.40±25.97   0.591 
Received treatment according to 
the guidelines 

7.86±1.61 (4 - 11) 7.27±1.56 8.50±1.42 < 0.0001* 

 
p-value < 0.05; * highlights significant results. 
All variables are expressed as mean ± standard deviation (range) and between-group differences were analyzed using 
t-tests. 

 
 
Factors predicting thrombolytic reperfusion 
For screening steps, Univariate analysis revealed that seven variables had p-value < 0.15 which 

were considered for potential factors: gender, underlying disease DM, dyslipidemia, patient response to 
patient symptoms, severity of illness, waiting time for treatment, and received treatment according to the 
guidelines (Table 3), which were then analyzed by multiple logistic regression analysis. However, 
underlying diseases are the components of severity of illness; therefore, diabetes mellitus and 
dyslipidemia were excluded from the model. 
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Table 3 Binary logistic regression analysis of factors predicting thrombolytic reperfusion (n = 87). 
 

Variables 
Univariate  Multiple regression Adjusted OR 

Odds Ratio 
(95 % CI) 

P-
Value 

 Beta 
(SE) 

Odds Ratio 
(95 % CI) P-Value 

Age 0.98 (0.95 - 1.02) 0.410     
Gender 

  
    

     Male  Reference      

     Female 0.32 (0.12 - 0.85) 0.022*  
0.41 
(0.62) 1.51 (0.44-5.10) 0.512 

Underlying disease       
     No hypertension Reference      
     Hypertension 0.85 (0.35 - 2.02) 0.706     
     No diabetes mellitus Reference      
     Diabetes mellitus  0.14 (0.03 - 0.66) 0.013*  Component of Severity of illness 
     No dyslipidemia Reference      
     Dyslipidemia 5.56 (1.97 - 15.66) 0.001*  Component of Severity of illness 
     No coronary artery disease (ref.) Reference      
     Coronary artery disease 0.73 (0.30 - 1.80) 0.450     
Transformation method       
     Emergency medical service (ref.) Reference      
     By own car/taxi 1.91 (0.54 - 6.77) 0.314     
Patient response and treatment 
seeking behavior  1.51 (1.14 - 2.00) 0.005*     0.39 (0.17)    1.47 (1.01-2.04) 0.020** 
Witness response to patient symptoms 1.23 (0.85 - 1.76) 0.270     
Severity of illness 0.75 (0.63 - 0.90) 0.002*  -0.26 (0.10)  0.77 (0.64-0.94) 0.009** 
Received treatment according to the 
guidelines 1.74 (1.26 - 2.41) 0.001*     0.46 (0.18) 1.58 (1.12-2.25) 0.010** 
Duration of hospital arrival 0.10 (0.99 - 1.00) 0.484     
Waiting time for treatment 0.99 (0.98 - 1.00) 0.147*  0.00 (0.00)  1.00 (0.99-1.01 ) 0.861 

p-value < 0.15; * highlights significant results of Univariate analysis. 
p-value < 0.05; ** highlights significant results of multiple regression analysis. 
Note: -2 Log likelihood = 80.26, Nagelkerke R2 = 0.36 
 
 

Multivariate analysis revealed that patient response and treatment seeking behavior, witness 
response to patient symptoms, severity of illness, duration of hospital arrival, waiting time for treatment, 
and having received treatment according to the guidelines were continuous variable factors predicting 
thrombolytic reperfusion. However, not all of the variables in this study were statistically significant at 
the 0.05 level, as shown in Table 3.  

The main finding of the study was that there were significant relationships between thrombolytic 
reperfusion and patient response and treatment seeking behavior (Odds ratio 1.47, 1.01 - 2.04), severity of 
illness (Odds ratio 0.77, 0.64 - 0.94), and having received treatment according to the guidelines (Odds 
ratio 1.58, 1.12 - 2.25). For each score of patient response and treatment seeking behavior, the odds of 
myocardial reperfusion increased by 1.47. This finding is consistent with the finding of comparative 
testing between the successful and low myocardial reperfusion groups. The mean score of patient 
response to symptoms in the low myocardial reperfusion group (1.40±1.42) was significantly less than 
that of the successful group (2.43±1.71). 

The mean waiting time for thrombolytic treatment was longer than the recommended time 
(54.87±53.92). However, the waiting time for treatment in the successful myocardial reperfusion group 
(45.40±25.97) was less than that for the poor reperfusion group (63.71±69.92). Severity of illness 
significantly predicted poor myocardial reperfusion. For every 1 score increment in severity of illness, the 
odds of thrombolytic reperfusion decreases 23 %. The patients with poor myocardial reperfusion had a 
higher score of severity of illness (5.64±2.85) than the successful reperfusion group (3.57±2.63), as 
shown in Table 2. Guideline adherence had a significantly positive effect on thrombolytic reperfusion. 
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The patients who received thrombolytic treatment within 30 min after arrival at the ED were found to 
achieve thrombolytic reperfusion 1.58 times greater than those who did not (95 % CI 1.12 - 2.25), as 
shown in Table 3. 
 
Discussion 

This is the first study in Thailand examining the association between patient characteristics and 
hospital factors influencing thrombolytic reperfusion in patients with STEMI after receiving thrombolytic 
treatment in a usual care setting in rural hospitals.  

In this study, the proportion of STEMI patients who received thrombolytic treatment within 30 min 
according to the recommendations of the standard guidelines is higher than that reported by other 
investigators. The range of door to needle time within 30 min was 10 to 22.2 % among thrombolysis-
capable hospitals [3,6]. There has been an increase in treatment access, but there is still a great need for 
improvement. The mortality of patients receiving treatment in thrombolysis-capable hospitals in this 
study was less than previous studies, which had a range from 15.0 to 31.6 %. Approximately 5.3 % died 
from STEMI in metropolitan and large cities [2]. Most of the deaths were in the poor thrombolytic 
reperfusion group. This observation was comparable to previous studies, which reported that general 
characteristics of STEMI patients who were at risk of high mortality included being older than 60 years, 
being of female gender, and having underlying coronary artery disease and diabetes [18].  

Patients with higher coronary reperfusion had less comorbidity, which is consistent with previous 
literature indicating that STEMI patients having underlying diseases contributed to greater severity of 
illness. Previous studies have found that patients with a history of chest pain, unstable angina, diabetes 
mellitus, hypertension, and heart failure often delayed seeking health care and had high mortality rates 
after treatment [19,20]. This result challenges health service providers to identify strategies to increase the 
adherence of these high-risk patients [21]. In this study, the individuals living in a rural area with chronic 
conditions did not regularly follow their treatment due to lack of awareness of the disease and treatment, 
the use of traditional therapies, financial concerns, and misunderstanding of their healthcare.  

The statistically significant relationships between thrombolytic reperfusion and patient response, 
treatment seeking behavior, severity of illness, and receiving treatment according to the guidelines are 
supported by previous research data indicating that there have been significantly better outcomes where 
there was rapid access to thrombolytic treatment among patients with STEMI [22]. However, in this 
study, gender, witness response to patient symptoms, time taken for hospital arrival, and waiting times for 
treatment were not significant predictors of thrombolytic reperfusion. 

This finding is consistent with the ACC/AHA guideline recommending early arrival to the hospital 
if the symptoms are not relieved by rest and nitroglycerine. The most frequent behavior of patient 
response to symptoms in this study was to stop their activities and tell someone to take them to the 
hospital by their own car and not call for an ambulance. Each decreased score of patient response and 
treatment seeking behavior reduced the chance of successful myocardial reperfusion; in this study, 
participants did not stop their activity when the symptoms occurred but rather used strategies to decrease 
symptoms, such as massage, drinking coffee, and ingesting antacid drugs. However, previous studies 
suggest that patients who appropriately respond to the symptoms and arrive at the hospital earlier will 
have improved survival rates [23,24]. In this study, the use of emergency medical services (EMS) was 
only 14.9 %. This is an important challenge for healthcare providers to identify effective strategies for 
high-risk patients and the public to improve treatment seeking behaviors, especially calling for an 
ambulance to decrease transportation time and receive effective pre-hospital management from a 
dispatcher center [25]. 

The recommendations for actions of witnessing bystanders should include suggesting the patient go 
to the hospital, taking the patient to the hospital without delay, or calling an ambulance immediately. 
However, in this study, most of the witnesses took the patient to hospital in their own car. Some of them 
tried to relieve symptoms and find suggestions for treatment from other people. Therefore, these results 
are consistent with previous studies which point out the need for the health service system to increase 
public awareness of this issue. 
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In this study, some participants delayed more than 4 h before arriving at a thrombolytic-capable 
hospital. They firstly presented at the community hospital, primary care units, or private clinics, before 
being referred to a thrombolysis-capable hospital. This increased transportation time before accessing 
definitive treatment. This finding challenges health service to consider effective strategies to increase 
ACS awareness and ensure appropriate responses by patients and families so that the patient has timely 
access to definite health service when ACS symptoms attack. Healthcare providers, especially nurses who 
work with high risk patients such as the elderly, women, or patients with chronic diseases such as CAD, 
HT, dyslipidemia and DM, must deliver clear information for decision-making and prepare an individual 
action plan for each patient and their family to ensure timely access health service in the emergency 
period. These strategies are particularly important for individuals located in remote areas. 

Severity of illness significantly predicted poor myocardial reperfusion. Severity of illness in this 
study was measured by TIMI risk score for STEMI, which weighted the risk score by age over 65 years; 
this group accounted for more than 40 percent of the study sample. Moreover, all participants showed ST 
elevation on their electrocardiograms. This study found that the patients with poor myocardial reperfusion 
were older and had more signs of heart failure and underlying diseases such as diabetes mellitus, and 
dyslipidemia. Therefore, these patients should be a primary focus for maximizing treatment outcomes and 
preventing potential complications, such as cardiogenic shock and heart failure. 

In previous studies, guideline adherence was found to have a positive effect on thrombolytic 
reperfusion, with strong evidence that decreasing door to needle time may result in increased 
thrombolytic reperfusion [26,27]. Many studies have confirmed that a longer duration of waiting time for 
treatment in the emergency department, especially during crowded situations, was significantly associated 
with poor outcomes. However, this study found no significant association between waiting time for 
treatment and thrombolytic reperfusion. This finding could be explained by the fact that every 
thrombolysis-capable hospital in the study had developed a STEMI fast track policy. Our finding is 
consistent with the literature, indicating that, even if an emergency department is crowded, it has little 
impact on patients identified as critical once the ED has well-developed care protocols or clinical practice 
guidelines [28]. Thus, the challenge for management systems for STEMI patients is to design strategies 
that will promote and ensure the strict adherence of all hospitals to the standard clinical practice 
guidelines. 

 
Limitations 
This study was conducted with a small sample size and did not include data from those did not have 

access to care, or those did not seek healthcare for acute chest pain. These groups are actually the groups 
who need this healthcare the most. Furthermore, the clinical measurements should have included 
echocardiographic parameters, but the records were not available in all patients due to the lack of 
cardiologists and echocardiogram services in rural hospitals. Moreover, pre-hospital management was not 
included in the study because most patients used self-transportation to the hospital. In spite of these 
limitations, this study has cast an important spotlight on the importance of care improvement in rural 
areas of Thailand and other low resource settings. 
 
Conclusions and recommendations 

Although evidence-based guidelines are widely available, contextual issues need to be considered, 
particularly in rural areas where healthcare resources and transfer facilities are limited. Patient, provider, 
and health system factors mediate outcomes in STEMI and underscore the need for strengthening health 
systems. Three significant factors, patient response and treatment seeking behavior, received treatment 
according to the guidelines, and severity of illness, are important to explain thrombolysis reperfusion. 
Raising awareness and appropriate symptom management in high-risk groups will decrease delay in 
accessing health services. Improved management at the emergency room for acute chest pain patients will 
improve door to needle time. The number of thrombolysis-capable hospitals needs to be increased. In 
addition, clinical practice guidelines need to be promoted, and pre-hospital factors should be considered 



Predictor of Myocardial Reperfusion in STEMI Patients Patcharaporn UNTAJA et al. 
http://wjst.wu.ac.th 

Walailak J Sci & Tech 2020; 17(6) 
 

617 

to increase opportunities for myocardial reperfusion. These factors are highly dependent on a competent 
and qualified nursing workforce. 

 
Recommendations 
The research findings also highlight the importance of allocating health care resources. Results from 

the study necessitate further research and practice to increase access to reperfusion treatment in Thailand, 
as follows. For clinical practice, this includes increasing capacity in thrombolysis-capable hospitals and 
promoting guideline adherence and the monitoring of clinical parameters within a clinical governance 
framework. Promoting access to emergency response services will likely improve access to definitive 
care for STEMI patients in rural areas. In addition, early diagnosis by 12-lead ECG, together with proper 
management including oxygen therapy, aspirin, and nitroglycerine administration during patient 
transportation, should be addressed. This represents an important opportunity for advanced practice 
nurses. Management and education strategies to increase the patient’s awareness of receiving 
thrombolytic treatment are essential. The recognition of these factors by the multidisciplinary healthcare 
team may be useful in developing an effective health service system for patients with acute myocardial 
infarction in rural areas. For further study, a replication study with a larger sample size and analysis with 
multilevel regression analysis, both at health service-level and patient-level, is needed to explain all levels 
of influence on myocardial reperfusion. Studies promoting strategies to enhance symptoms awareness and 
appropriate management when acute coronary symptoms occur need to be undertaken on patients and 
their family members. This is especially important among those patients with hypertension, diabetes, and 
dyslipidemia, and it is also important to consider the Thai context in such studies.  
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