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Abstract 

Background: Fairness is an important and controversial issue when allocating public resources. People 

need to be arrived early to the hospitals when they are injured in traffic accidents. Both the mean and 

equity of the time of arriving to the hospital are important. The aim of this study was to investigate of 

equity in arrival time of emergent accidental patient to hospital in 2018-2019 in a city in North of Iran. 

Methods: This study was a Descriptive-analytical study. In this study we extracted the information from 

Guilan province trauma system data for Poursina Hospital in Rasht in 2018 and 2019. Data included 

information on age, sex, level of education, place of residence, time of transfer from the scene of the 

accident to the hospital, type of vehicle, marriage and occupation. The Gini coefficient was used to 

calculate equity in access to pre-hospital emergency services and regression models were estimated for 

inequity in time to receive hospital services.  
Results: The study showed that the mean and standard deviation of patients' arrival time from the time of 

the accident to the time of arrival at the hospital was 64.48 ± 47.63 minutes (minimum 9 minutes and 

maximum 462 minutes). Gini coefficient was 0.31 (p <0.001) which shows in the Rasht city has a relative 

and appropriate equity when the patient arrives. The contribution of each factor using the regression 

model indicated the existence of a part of the inequity due to the way the patient was transferred. The 

transfer time of patients by car was 40 minutes longer (p-value <0.001) and by other methods (except 

ambulance and car) was 26 minutes longer (p = 0.036). In children, the transfer time was 42 minutes less 

(p = 0.003). Other variables did not explain the inequity (p> 0.05) 

Conclusion: According to the time of arrival of patients and Gini index, in Rasht, equity in providing 

services is in a good condition. This indicates that the emergency department does not systematically 

transport people to the hospital late. 
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Background 

 
One of the most important aspects of health care is pre-hospital care, which is responsible for care before 

the patient arrives at the hospital (1, 2). In Iran, up to 30 million missions are performed annually in 4500 

pre-hospital emergency bases, of which about 15% of these missions are related to trauma patients and in 

traffic accidents. In Iran, the death toll from accidents is higher than the total death toll from the three 

diseases of AIDS, tuberculosis and malaria. 9% of the total mortality in Iran and 12% of the disease 

burden is due to accidents, especially traffic accidents(3). Traffic accidents are the main cause of loss of 

life and after strokes and heart attacks, are the third leading cause of death in Iran. The goal of the pre-

hospital emergency is to provide effective and accessible emergency care to all those who need it, which 

can be done by distributing justice and a fair distribution of resources between different groups in the 

community(3). Studies have shown that distributive justice indices and health indices are related to 

each other and with the improvement of distributive justice indices, health indices also 

increase(4). Justice in the field of health means that if one needs health services, can access them at the 

right time and enough(5, 6). The availability of health care resources and medical equipment is one of the 

most important issues in the health system that the World Health Organization and the Organization for 

Economic Cooperation and Development have considered it necessary to measure justice in its 

distribution (5, 7). Just as health and medical care are important and necessary in health, rooting out the 

social factors involved in endangering health also improves indicators that are far from the global 

standard (8). And as much as economic growth and its fair distribution are important in the health of 

society, one of the important strategies for economic growth is investing in health and related factors. 
This means that by improving the health situation and supporting the deprived people, we will also 

improve the economic level of the society (9). EMS requires continuous quality assessment of its 

performance indicators to provide the best out-of-hospital care. In 2001, the National Academy of 

Medicine (NAM), formerly known as the Medical Institute (IOM), identified six quality areas for system 

improvement. Health care products identified: safety, time-oriented, effectiveness, patient-centered, 

efficiency and justice (10). The operation of the EMS system depends on a variety of decisions, including 

the design of the service area, the allocation of appropriate ambulance locations, and dispatch policies. 

Maximum response time and coverage are the criteria used to measure the efficiency of the EMS system 

(11). To be arrived to the hospital injured people can use their own car, Emergency Medical Services 

(EMS) and etc.  Emergency medical systems (EMS) are public services that often provide the first line of 

response to the immediate needs of health care in the community (12). Of course, justice is an important 

and controversial issue when allocating public resources (11). As mentioned before, an important factor 

in determining the performance of EMS along with the quality of medical care provided is the timely 

delivery of services or the prompt response time by EMS, which can mean the difference between life and 

death (12). With the passage of time and the progress made in various fields, EMS also faced challenges 

along with the opportunities (13). Emergency medical services are also the first level of response to time-

sensitive situations. Therefore, it has special importance. By better managing EMS needs and planning, 

we will have a better understanding of consumer needs and can reduce the differences in the benefits of 

different subgroups (14). As mentioned, one of the most important ways for economic growth is to invest 



in the field of health and related factors, and this means that by improving the health situation and 

supporting the deprived, we will also improve the economic level of society (9). 

The main purpose of this study is investigating of equity in arrival time of accidental emergent patients at 

the hospital in 2018 and 2019 in Rasht, Iran. The present study helps policy makers and managers of the 

health system to have a clear view of the state of justice when emergency patients arrive at a hospital in 

Rasht. Since the average indicators are general indicators, having justice indicators can clearly explain the 

differences at the time of arrival of the pre-hospital emergency. 

 

 

Methods 

Subject and data collection 

This study is a descriptive-analytical and retrospective study.  The study population is all accidental 

patients in Rasht who referred to the hospital between March 2018 and March 2019 (The Persian year of 

1398). 

   

In this study, all registered cases were used. Inclusion criteria for being added in the data bank contained: 

The sample should have been referred to the hospital due to a car accident, information about it should 

have been entered in the trauma system of Guilan province, important and main variables related to it 

should have been available, and the accident should have taken place in Rasht. 

Individuals with incomplete information in the files were excluded from the study.  
At the end, 1067 data were available. In this study, information about the variables of age, sex, level of 

education, place of residence, time of transfer from the place of accident to the hospital, type of vehicle, 

marriage and occupation were collected from the trauma system databank of Guilan province for Poursina 

Hospital in Rasht. 

Evaluation 

In this study, the Gini coefficient is used to calculate equality in access to hospital services form the 

accident place. And regression models were used to calcualte the contribution of each factor in creating 

injustice in access to emergency services. 

The Gini coefficient is used to measure inequalities in social and economic studies and measures the 

distribution of income and health distributions across different classes of society.The Gini coefficient is a 

value between zero and one, which indicates the value of zero, the minimum and the value of one, the 

maximum of dispersion and inequality in the distribution of health indicators.If this coefficient goes to 

zero, the society is closer to equity, and if it goes to 1, it is closer to inequity. The Gini coefficient formula 

is as follows: 

 



=The health status of the individual or group i 

= The health status of the individual or group j 

 = Average health status for the whole community 

n = Number of people in the study  

and  

 

 

The Lorenz curve is a cumulative frequency curve. This curve shows the inequality index on the 

coordinate axis (Y and X) along with a line with an angle of 45 degrees (fair line). If the distribution of 

health in terms of social components in society is perfectly fair, the Lorenz curve sticks to the fair line, 

and if the distribution of health in society is completely unjust, the Lorenz curve becomes much more 

curved so that it coincides with the X-axis. As a result, as much as the Lorenz curve is closer to fair line, 

there is less inequality and the society is closer to justice. Then we enter each of the variables into the 

regression model to determine the contribution of each of them in creating inequality in percentage. 

 

Result: 

The obtained data showed that the mean and standard deviation of patients' arrival time from the time of 

accident to the time of arrival at the hospital was   64.48 ± 47.63 minutes, with a minimum arrival time of 

9 minutes and a maximum time of 462 minutes. (table1) 

 

Gini coefficient of patient arrival time from accident to hospital in the study sample was equal to 0.31 (p 

<0.001) which shows that the calculated Gini coefficient is statistically significant (table 2). 

The Gini coefficient of the type of transport that patients used to get to the hospital is equal to 0.27 for 

those patients who used an ambulance; It was 0.44 for those who came to the hospital by car and 0.37 for 

others (table3). 

Figure 1 shows the findings of the study in relation to the Lorenz curve for arrival time. In this graph, a 

line called the fair line and a curve called the Lorenz curve are observed. The distance between them 

shows the degree of injustice in the study sample. Therefore, according to the fig1, it can be concluded 

that the arrival time of accidental patients in Rasht is relatively fair. 

Figure 2 shows Lorenz curve of type of vehicle that patient used to get to the hospital.  

The comparison between the curves shows that those patients who used the ambulance to get to the 

hospital were closer to equity and those who were transported by car were farther away from equity. 

 

 

 



 

Table 6 shows the status of time distribution and related factors by using the regression model. 

As shown in the table, part of the injustice occurred due to the way the patient was transferred, which 

means that if the patient was transferred by car, the patient transfer time is 40 minutes longer and the 

coefficient of the mentioned variable is statistically significant. (P-value <0.001) and if the patients are 

transported by other methods (except ambulance and car), the transfer time is 26 minutes longer. Here, 

too, the coefficient of the relevant variable is statistically significant (p = 0.036). (table6) 

In children, the transfer time of patients is less than 42 minutes, which indicates that the time for children 

to reach the emergency room of hospital is shorter. Here, too, the coefficient of the relevant variable is 

statistically significant (P = 0.003). 

 

Since p-value in other variables is above 0.05, these variables do not explain the injustice when reaching 

the emergency. 

 

 

 

Discussion 

 

In this study, the Gini coefficient of the patient's transfer time from the time of the accident to the 

time of arrival at the hospital was equal to 0.31 (p <0.001), which P-value shows that the 

calculated Gini coefficient is statistically significant. The Gini coefficient is a value between zero 

and one, which indicates the value of zero, the minimum and the value of one, the maximum of 

dispersion and inequality in the distribution of health indicators. In other words, how this 

coefficient is closer to zero, the society is closer to justice, and how much it is closer to the 1 it is 

farther from justice. Therefore, considering that the calculated Gini coefficient was equal to 0.31, 

it can be concluded that the transfer time of patients from the time of the accident to the time of 

arrival at the hospital in Rasht is relatively fair. Yalan Liu et al. conducted a study in 2015 in 

Chongqing, China, to evaluate equity in the need, use and distribution of EMS and related 

resources. In this study the concentration  index, was used to assess equality in the distribution of 

needs and the use of EMS among three regions with different GDPs, and the Gini index was used 

to assess equity in the demographic and geographical distribution of EMS facilities and human 

resources. The findings of this study showed that patients in developed areas were more likely to 

use EMS than those living in less developed areas (CI: 0.296 to 0.423). On the other hand, the 

geographical distribution of EMS facilities and human resources in Chongqing City (Gini 0.4 to 

0.5) indicates relative justice but a large gap in different areas. Therefore, in this city, justice in 

the needs, operation, distribution and allocation of EMS resources is relatively low and the 

provision of such services has not met all the needs of patients (15).   

Also in a study by Mr. Wei Chen and et al.in 2015 in Gong Dong, China, to assess justice in the 

operation and distribution of pre-hospital emergency care resources, the Gini index in 



ambulances, first aid stations and dispatch centers Based on the geographical area was 0.4402, 

0.4696, 0.4214, respectively, which indicates the relative justice in using these facilities in 

different areas in Gong Dong city(16).  

In a similar study, K Yan and et al. In 2017 in China investigate the equity in EMS emergency 

medical services, using and distributing resources equity. They use the concentration Index (CI) 

to measure equality and equity in the need for EMS and the extent of its use and utilization in the 

western, central and eastern regions of China and the Gini coefficient of population distribution 

and geographical distribution of facilities were used to assess the degree of justice in the 

allocation of resources. The results showed that trauma-related mortality (CI: range from 0.1241 

to 0.1504) was consistently concentrated in poor areas, and this inequality became more 

pronounced among different areas year after year. Distribution and allocation of emergency 

medical services in geographical distribution (Gini from 0.5481 to 0.5696) also indicates the 

existence of injustice as well as the existence of a large gap between regions (13). 

 

In the present study, out of 1063 injured subjects, 202 (19%) were female and 861 (81%) were 

male. The mean and standard deviation of the arrival time of patients from the time of accident to 

arrival at the hospital, for the gender of the sample, was 61.05 ± 3.25 in females and 65.29±1.64 

in males. By using the regression model to determine the contribution of this variable in creating 

injustice, considering that the gender of people with a p-value of 0.277, it can be concluded that 

this variable did not explain the injustice when arriving in the emergency room in Rasht.  

In a study conducted by Mr. Park et al. in South Korea in 2020 with the aim of examining justice 

in the access of the elderly (65 years and older) to EMS, and in which they examined various 

variables, 391 of the 3175 people studied (12.31%( were male and 2784 (87.69%) were female, 

that 11.65% of men and 54.14% of women used an ambulance. In this study, the results showed 

that predictive factors such as age played an important role in making a difference in the use of 

EMS in the elderly in South Korea(14).  

In a study conducted by Mr. Sang Do-shin et al. In 2012 in South Korea to examine the 

relationship between patients' gender and the results of outpatient cardiac arrest, a total of 13,922 

people (over 20 years of age with a Underlying heart problem), 8764 (62.9%) were male and 

5158 (37.1%) were female. The results showed that women had shorter response time (7.5 

minutes vs. 8 minutes) and shorter transfer time (23.7 minutes vs. 24.6 minutes) than men (P 

<0.001) but overall  they had less than men basic life support (70.8% vs. 77.5%) or use an 

external automatic defibrillator (9.6% vs. 14.3%) or advanced cardiac life support (42.2% vs. 

49.2%) (17) . 

 

In the present study, out of 1063 samples, 419 of them were single (39.42%) and 644 of them 

were married (60.58%). The mean and standard deviation of the transfer time of patients from 

the time of accident to arrival at the hospital for marital status is 65.98 ±2.40 minutes for single 

people and 63.52 ± 1.84 minutes for married people. In determining the contribution of this 

variable in creating injustice using the regression model and considering that the marital status of 



people with a p-value of 0.745, it can be concluded that this variable also has not been explained 

the injustice in arrival time in Rasht.  

 

In a study conducted by Mr. Park et al. in South Korea in 2020 with the aim of examining justice 

in the access of the elderly (65 years and older) to EMS, out of a total of 3175 people, 1742 

(54.87%) were married and 1433 (%45.13) made up other people (single, divorced and 

widowed). 29.92% of married people and 35.87% of other people used emergency services. 

Which has shown its effective role in the use of EMS in the elderly in South Korea(14).  

 

 

In the present study, out of a total of 1063 samples, 195 people lived in rural areas (18.34%) and 

868 people (81.66%) lived in cities. The mean and standard deviation of the transfer time of 

random patients from the time of accident to arrival at the hospital per residence is 68.17 ± 2.77 

minutes in rural residents and 63.67 ± 1.68 minutes in Rasht residents, whose p-value after Being 

in the regression model was equal to 0.297, which indicates that this variable did not explain the 

injustice in arrival time in Rasht. However, in a study conducted by Mr. Park and his colleagues, 

out of a total of 3175 samples, 1107 (34.87%) were residents of the capital and 2068 (65.13%) 

were residents of areas other than the capital. Among them, 24.19% of people living in the 

capital and 41.61% of other people have used EMS services, which after being included in the 

multivariate logistic regression analysis model, it was found that the residence of people also 

plays an important role in the use of EMS in the elderly in Korea(14). 

 

In the present study, the mean and standard deviation of the age of the injured was 39.28 ±18.7 

years (minimum age 2 years and maximum age 89 years).Examining the contribution of this 

variable in creating injustice showed that in Rasht, the age of individuals had no effect on the 

time of transfer of patients from the time of the accident to the time of arrival at the hospital (p = 

0.097)  

In a study conducted by Mr. Park et al. In South Korea in 2020 with the aim of examining justice 

in the access of the elderly (65 years and older) to EMS, the results showed that variables such as 

health status and the presence of chronic disease and variables Items such as gender, marital 

status and level of education have played a decisive role in the use of EMS by the elderly(14). 

 

 

Conclusions 

Findings of the study showed that due to the time of arrival of patients and Gini index, in Rasht 

city, justice in providing services was in a good condition. On the other hand, the results of the 

study showed that although the distribution is fair in this study, the average transfer time of 

patients from the time of the accident to the time of arrival at the hospital is long. 
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Figure Legends 

Figure 1. Lorenz curve of total arrival time. If the red line places closer to the blue line (equity 

line) it is considered that there is complete equality in time to arrival.  

Figure 2. Lorenz curve of arrival time when the patient uses EMS services (red line) his/her own 

car (green line) and others (yellow car). If these lines places closer to the blue line (equity line) it 

is considered that there is complete equality in time to arrival. 



Figures

Figure 1

Lorenz curve of arrival time



Figure 2

Lorenz curve by type of vehicle. Group1: ambulance. Groupe2: car. Group3: other


