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Background: Differences related to socioeconomic status (SES) in use of prehospital emergency medical services (EMS) have been
reported. However, detailed data on potential disparities in the quality of the EMS according to SES are lacking.
Methods: A nationwide cohort study of medical emergency calls made to the Danish emergency number 1-1-2 in the period 2016–2017.
To measure quality of care, performance indicators from the Danish Quality Registry for Prehospital Emergency Medical Services were
used. SES was based on income, education and adherence to workforce. Poisson regression was used to measure relative risk (RR).
Results:We included 388,378 medical 1-1-2 calls, of which 261,771 were unique individuals; 42% of the calls concerned patients with low
education, 5% concerned patients living in relative poverty and 23% concerned patients receiving social subsidy. There were no significant
differences between the SES regarding time span for arrival of first EMS units. However, patients receiving social subsidy and retired people
were more likely to be released at scene and to call again within 24 hours: Adjusted RRs were 2.79 [2.20; 3.54] and 2.08 [1.58; 2.75],
respectively, compared with patients having a job. In addition, patients receiving social subsidy and retired people were more likely to call
again within 24 hours after receiving telephone advice only: Adjusted RRs 2.35 [1.95; 2.82] and 1.88 [1.51; 2.35], respectively compared
with patients having a job. Adjusted RRs for unplanned hospital contact after being treated and released at scene were higher for patients
receiving social subsidy and retired people, respectively, relative to patients having a job.
Conclusion: Patients with low SES were significantly more likely to contact the hospital or EMS again after their first call or after treatment
and release at scene compared with patients with high SES. This indicates that callers with low SES did not receive the appropriate help.
Keywords: socioeconomic, prehospital, EMS, register study, Denmark

Introduction
A correlation between socioeconomic status (SES) and health is seen by low educated people having a lower life
expectancy then high educated people and higher risk of adverse health outcomes.1–4 Besides, studies have indicated
barriers in access to the health-care system for people with low SES.5,6 Social inequity of individual health in general is
a consequence of multiple determinants and many of these are not dependent on the health-care system, e.g., the societal
distribution of wealth and employment policies. In contrast, SES-related differences in medical care are potentially
amenable for intervention within the health-care system.

Equal access to emergency care is a key health policy priority across health-care systems. There are studies reporting
SES-related differences in use of prehospital emergency medical services (EMS).7,8 However, more detailed data on the
potential differences in the quality of the EMS according to SES are lacking.
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The aim of the Danish health-care system is to facilitate the health of the entire population. As the health-care system
is almost entirely tax-financed and all acute medical care is free of charge, EMS in Denmark should in theory ensure
equal access and equal quality of emergency care for all citizens.9 In this way, Denmark should have the optimal
conditions for an equal and fair health-care system, where everyone, regardless of socioeconomic position, receives the
same treatment based on their symptoms. However, little is known about potential socioeconomic inequity in emergency
care, including to which extent tax-financed health-care systems, similar to Denmark, succeed in ensuring equality in the
EMS. We therefore performed a nationwide register-based study to compare the quality of prehospital emergency care
according to the patients’ socioeconomic background.

The aim of this study was to examine whether there are socioeconomic disparities in the treatment provided by EMS
in Denmark.

Materials and Methods
Design and Setting
This was a nationwide cohort study of emergency medical calls made to the national emergency number 1-1-2 in
Denmark. Persons with Danish citizenship, approximately 5.7 million inhabitants, and persons with a long-term
residence permit in Denmark have free access to the health services as well as partial reimbursement of the costs of
prescribed medication.10

The pre-hospital sector is an integrated part of the health-care system. When calling 1-1-2, the call is transferred,
depending on which region is responsible for the system, to the Police Alarm Center or the Fire Brigade in Copenhagen.
From here, calls about illness or injury are forwarded to the Emergency Medical Communication Centers (EMCC) where
the level of urgency of the incident and the main symptom is assessed according to the level of urgency: A, B, C, D, E/F.
This assessment is based on the “Danish Index for Emergency Care”.11 Similar indices are also used in the other Nordic
countries. The highest priority level is urgency level A, corresponding to an immediate response, while urgency level
E corresponds to a situation where the EMCC call-taker assesses ambulance support unnecessary, and chooses not to
dispatch an ambulance and maybe gives advice to call a general practitioner. The paramedics can treat and release the
patient at scene. The decision to release a patient at scene requires consultation with an EMS physician (either on-site or
by telephone). 1-1-2 is the emergency medical call in all European countries and it will be answered, processed and
responded to by the appropriate service(s), either medical, security or fire service, etc.12

Selection of Participants
The population contained all medical 1-1-2 calls in the period 2016–2017. Each Danish citizen has a unique 10-digit civil
registration number (CPR number) registered in the Population Register. The CPR number is used in all public registers,
which makes it possible to link data across all public registers.10 Calls were excluded if the patient did not have
a registered CPR number, if the patient had resided in Denmark for less than 10 years, and if a registration error occurred,
e.g., if they were registered dead >1 day before the call (Figure 1). Moreover, callers below 35 years of age were
excluded because we assume that people below 35 years had not necessarily reached the highest level of education which
was necessary in order to measure SES.

Performance Indicators
Quality of prehospital care was assessed using seven performance indicators (PI) (Table 1). Five PIs were obtained from
the Danish Quality Registry for Prehospital Emergency Medical Services.13 These PIs had been selected by a national
multidisciplinary expert group and are concerning arriving time and patients who call again within a short time. The
Danish Quality Database for Prehospital Emergency Medical Services is based on information from the regional dispatch
software containing individual-level information on dispatch criteria, time stamps for medical emergency call, ambulance
dispatch and on-scene times consecutively registered by the EMS or EMCC staff.13 Two additional PIs were defined by
the authors, to assess more information on patients’ outcomes.
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Socioeconomic Status
Socioeconomic status (SES) was assessed according to level of education, income and adherence to the workforce. Data
on these variables were obtained from Statistics Denmark, which is an extensive collection of administrative registers,
containing individual-level data from governmental agencies.14

Education was defined according to International Standard Classification of Education and the European consensus
definitions as low, middle or high.15 Data originated from The Educational Attainment Register,16 which holds information
about the highest completed education for all Danish citizens based on the information in The Student Register and The
Qualification Register. The primary data source to these statistics is the Student Register with data from 1974 onwards.

Income was grouped as above national median, below national median or poverty (defined as less than 50% of
national median). Data came from The Personal Income Statistics,17 which described income for persons who were at
least 15 years old at the end of the year and fully liable to pay tax in the year concerned. The income statistics mainly
comprise wages and transfers. The captured income amounts on average to 90% of the total gross income.

Adherence to workforce was grouped as: working (including full-time education), age-retirement or social subsidy. If
data were not available at the year of emergency call, data from the previous year were used. Adherence to workforce
was defined by household level (best in household) for the entire cohort at the year of the emergency call. Data came
from the Employment Registry,18 which is an annual labor market statistic based on the population’s adherence to the
labor market on the last working day in November.

Co-Variates
Co-variates are factors related to frequent use of emergency health services for people living in high-income
countries,8,19 which are also potentially related to socioeconomic position and therefore potential confounding factors.
Included covariates were sex, age, cohabitation and comorbidity. Cohabitation was defined as either living alone or with

637,954 medical emergency calls

31,730 immigrated < 10 years prior to call
322 emigrated < 10 years prior to call

3,737 registered dead >1day prior to call

109,777 with missing or 
invalid CPR (17%)

528,177 medical emergency calls
369,656 unique CPR-

numbers

492,388
medical emergency calls

342,769 unique CPR-
numbers

104,101 age < 35 years

INCLUDED
388,378

medical emergency calls

261,771 unique CPR-
numbers

Figure 1 Flowchart of included medical 1-1-2 calls and corresponding number of unique patients within each group in Denmark, 2016–2017.
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someone else, country of origin (defined as Denmark, other Western countries or non-Western countries), residency
(capital, metropolitan, urban, suburban or rural municipalities). Co-morbidity was defined by Charlson Comorbidity
Index (CCI) based on diagnoses identified in the Danish National Patient Registry 10 years prior to the emergency call,
including substance misuse.20 Grouped as: None (CCI 0), low (CCI 1–2), moderate (CCI 3–4) or high (CCI 5+).

Statistical Methods
We compared the calls on all outcome indicators according to the patients’ education, income and adherence to
workforce using the highest possible position as reference (high educational level, above median income and working
or education). All estimates included 95% confidence intervals (CI) and medians were reported with inter-quartile
ranges (IQR).

For the main analysis we applied robust linear regression based on Huber and biweight iterations to PI-1 and -2 as
implemented in the STATA-routine rreg. The purpose of this regression was to limit the effect of serious outliers.
Coefficients were calculated as both unadjusted and adjusted for age, sex, cohabitation, area of residency, country of
origin and CCI. Additional analyses were done stratified by residency (capital, metropolitan, urban, suburban or rural
municipalities) in order to explore possible effect modification by geography.

For PI 3–7, Risk Ratios (RR) were calculated unadjusted, adjusted for sex and age and adjusted for age, sex,
cohabitation, area of residency, country of origin and CCI.

To relax the assumption of independence for recurring subjects, we applied the clustered Huber estimator. Patients
were included for every contact to the EMCC.

For all adjusted analyses we implemented restricted cubic splines for age with three knots at quantile 0.1, 0.5 and 0.9.
Statistical analyses were performed using Stata 16 (Stata Corporation, College Station, Texas, USA).

Results
In total, we included 388,378 medical 1-1-2 calls regarding 261,771 unique individuals (Figure 1). The median [IQR]
number of medical 1-1-2 calls per individual in the two-year period was 1 [1; 3], range (1–223). Of all calls, 42%

Table 1 Performance Indicators (PI) Reflecting Quality of Prehospital Emergency Care

Performance Indicator (PI) Description of Performance Indicator

PI-1
Time of 1st EMS unit

Time to arrival of first EMS unit on scene (ambulance, rapid-response unit, a prehospital doctor or helicopter
emergency medical service).

Immediate responses only (high acuity/urgency level A).

PI-2

Time of 2nd EMS unit

Time to arrival of supplemental EMS professionals at scene (e.g., other than primary EMS unit).

Immediate responses only (high acuity/urgency level A).

PI-3

Assigned level of urgency

Medical 1-1-2 calls where the EMCC assigned a level of urgency and main symptom/reason to call according to

Danish Index.

PI-4

Telephone advice only

Medical 1-1-2-callers given telephone advice only, calling 1-1-2 again within 24 hours.

PI-5

Released at scene

Medical 1-1-2-callers treated and released by EMS personnel at scene, calling 1-1-2 again within 24 hours.

PI-6

Hospital within 7 days -
telephone

Medical 1-1-2-callers given telephone advice only, who have an unplanned hospital contact within 7 days.

PI-7
Hospital within 7 days – released

at scene

Medical 1-1-2-callers treated and released by EMS personnel at scene, who have an unplanned hospital contact
within 7 days.
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concerned patients with low education level, 5% concerned patients living in relative poverty and 23% concerned
patients receiving social subsidy including early retirement (Table 2). For median time and proportions for each PI see
Supplementary Tables 1–3.

There were no significant differences between the socioeconomic groups regarding arrival time of first or supple-
mentary EMS units (PI-1 and -2) among the 203,502 calls resulting in urgency level A-responses. For arrival time of first
EMS unit, stratification was made according to residency (capital, metropolitan, urban, suburban or rural municipalities),
but virtual no differences across the residency areas were observed. Similar, no major differences were found for the
proportion of patients with fulfilled registration of the call-takers assessment according to the specific Danish Index
criteria (letter for urgency level and number of Danish Index symptom) according to (PI-3) [Additional file 1].

The highest adjusted RRs were observed for adherence to workforce, where patients receiving social subsidy and retired
people were more likely to be released at scene and call again within 24 hours (PI-5): Adjusted RRs were 2.79 [2.20; 3.54]
and 2.08 [1.58; 2.75], respectively, when compared with patients having a job. Patients receiving social subsidy and retired
people were also more likely to call again within 24 hours after receiving telephone advice only (PI-4): Adjusted RR 2.35
[1.95; 2.82] and 1.88 [1.51; 2.35], respectively compared with patients having a job (Figure 4). Similar patterns for PI-4 and
PI-5 were observed for education and income (Figures 2 and 3).

Socioeconomic differences were also observed regarding the likelihood of having an unplanned hospital contact
within seven days after release at scene (PI-7). The adjusted RRs were 1.64 [1.50; 1.79] and 1.56 [1.40; 1.74] for patients
receiving social subsidy and retired people, respectively, relative to patients having a job, whereas the adjusted RRs were
1.44 [1.28; 1.63] and 1.33 [1.27; 1.40] for patients with an income below the relative poverty line and patients below
median income, respectively, relative to patients with an income above median income. No substantial differences in PI-7
were observed in relation to education.

Discussion
In this nationwide study on quality of prehospital EMS, we found that patients with low socioeconomic status as reflected
by education, income or adherence to the workforce were more likely to call again within 24 hours after telephone
advice only, more likely to call again within 24 hours after being released at scene, and more likely to have an unplanned
hospital contact within seven days after being released at scene. In contrast, no differences were found for time span to
arrival of the prehospital units on scene or for the registration completeness in relation to socioeconomic status.

We found that a substantial number of the 1-1-2 callers had low SES (Table 2). A previous Danish study, also with
data from 2016, found an association between education and likelihood of contacting EMS where low education was
associated with greater likelihood of calling 1-1-2.8 In addition, a Canadian study have shown that patients who are
frequent users of ambulances have difficulty getting the money to last a month.19 Another Danish study based on data
from a medical helpline in the capital, Copenhagen, covering 1.8 million people, found that callers with low income were
less often triaged to subsequent face-to-face clinical assessment compared with callers with middle/high SES and the
same trend was observed for 30-day mortality.21

Our results indicate that EMCC and EMS personnel do not respond to patients differently in urgent situations (time of
1st and 2nd EMS unit), and similar results have previously been reported in a US study on EMS and SES in patients with
stroke.22 This could indicate that unequal treatment may take place in situations of lower urgency, leaving more room and
time for interaction between the caller and the call-taker at EMCC and between the patient and the paramedic on scene.

Our finding regarding persons with low SES being more likely to call again or have an unplanned hospital contact
within seven days may indicate that the EMCC personnel may be more likely to miss the opportunity to help patients
with low SES when they initially seek health care. A possible explanation for this may be, that their health-care needs do
not demand an ambulance but rather the out-of-hours health-care services or general practitioner. Due to a low SES it
seems that these patients lack the ability to request the appropriate medical help required in their situation. Another
explanation could be, that people with low SES are more ill,23 but even though this may be a fact, patients with low SES
may still be challenged by how to get proper treatment in their situation.

A study finds an association of low SES and contacting a health-care service outside office hours and contacting EMS
rather than out-of-hours primary care.8 Health literacy is likely to play an important role in the interaction that takes place
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Table 2 Characteristics of the Population with Medical 1-1-2 Calls in Denmark 2016–2017

Total Missing Educational Level Income Adherence to workforce

Low Medium High Below relative
poverty line

Below median Above country line Social subsidy Age-
retirement

Working

Patients, N (%) 388,378 161,472 (43) 144,426 (39) 67482 (18) 18141 (5) 223,098 (57) 146,832 (38) 89344 (23) 218,334 (56) 79950 (21)

Male, N (%) 205,667 (53) 0 77,762 (48) 85,777 (59) 34,380 (51) 11,490 (63) 111,942 (50) 82,036 (56) 51,285 (57) 105,592 (48) 48,296 (60)

Age, years median (IQR) 70 (55–80) 0 72 (57–82) 68 (54–78) 67 (53–77) 52 (44–62) 71 (57–81) 68 (56–80) 54 (47–59) 79 (71–85) 53 (45–61)

Co-morbidity, N (%) 1

0 141,589 (36) 50,100 (31) 55,109 (38) 30,960 (46) 9162 (51) 74,612 (33) 57,597 (39) 36,514 (41) 538780 (24) 50,675 (63)

1–2 143,178 (37) 62,693 (39) 52,113 (36) 22,586 (33) 6005 (33) 86,943 (39) 50,174 (34) 32,702 (37) 88,623 (41) 21691 (26)

3–4 60746 (16) 28353 (18) 21666 (15) 22586 (13) 1816 (10) 37008 (17) 21899 (15) 10908 (12) 45048 (21) 4750 (6)

5+ 42864 (11) 20326 (13) 15538 (11) 5422 (8) 1158 (6) 24535 (11) 17161 (12) 9220 (10) 30792 (14) 2834 (4)

Country of origin, N (%) 548

Denmark 356,236 (92) 152,130 (94) 134,023 (93) 60,061 (89) 13,090 (72) 204,525 (92) 138,525 (95) 76,348 (85) 207,318 (95) 72,234 (91)

Western country 11009 (3) 2464 (2) 4048 (3) 3404 (5) 914 (5) 5990 (3) 4091 (3) 2298 (3) 6331 (3) 2334 (3)

Non-western country 20585 (5) 6888 (4) 6316 (4) 3964 (6) 4136 (23) 12582 (6) 3830 (3) 10692 (12) 4680 (2) 5138 (6)

Living alone, N (%) 213,863 (55) 1843 102,363 (64) 71,243 (49) 30,033 (45) 13,011 (74) 140,234 (63) 60,607 (42) 63,166 (71) 124,297 (57) 26,361 (33)

Residency, N (%) 1234

Capital 108125 (27) 37971 (8) 41085 (27) 24,210 (36) 6176 (34) 57261 (25) 44,685 (31) 25556 (28) 60893 (27) 21654 (26)

Metropolitan 42579 (11) 17372 (11) 15468 (11) 8015 (12) 1899 (11) 25156 (11) 15525 (11) 10583 (12) 24156 (11) 7838 (10)

Urban 80191 (21) 33861 (21) 30442 (21) 13058 (19) 3713 (21) 46406 (21) 30070 (21) 19198 (22) 44015 (20) 16967 (21)

Suburban 61894 (16) 26582 (16) 23770 (16) 9813 (15) 2367 (13) 34947 (16) 24582 (17) 12366 (14) 35168 (16) 14354 (18)

Rural 94355 (8) 45503 (27) 33407 (23) 12147 (18) 3905 (22) 59284 (26) 31165 (21) 21564 (8) 54076 (24) 18702 (8)

Level A of urgency, N (%) 203,502 (53) 1406 85,022 (53) 76,478 (53) 34,393 (51) 8508 (47) 110,580 (50) 84,250 (57) 43,649 (49) 113,468 (52) 46,015 (58)
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between the EMCC and the patient calling 1-1-2, because the patient’s way of communicating and understanding health-
relevant information may impact the treatment he or she receives. If the patient is not able to explain the symptoms
correctly or if the patient does not understand in which situations emergency help is required, then this may lower the
chance of receiving adequate help. SES is related to the level of health literacy 24–26 and a systematic review on health
literacy and emergency care concluded that a substantial proportion of patients in emergency care have limited health
literacy and that the information provided to the patients are not properly adjusted in relation to the target group.27 The
higher proportion of patients with low health literacy requiring repeated contacts with the emergency care system may
reflect that they did not have a similar opportunity (or at least did not conceive that they had an equal opportunity) to seek
help from a general practitioner or other health services.

Perspectives
Research has been done in various areas of health on how patients’ socioeconomic differences can have an impact on the
treatment they receive at the hospital.9 The meeting between patients with different social backgrounds and the health
service can thus be characterized by communicative challenges. The modern health-care system is an efficient and
streamlined organization whose function presupposes that patients participate and communicate, relate to information and
actively choose between offers. It is well known that communication between different social groups can reflect different
experiences, cultures and understandings, which can make communication difficult. A report from the Danish National
Board of Health 2011 clarifies reasons and efforts in inequality in health in Denmark. The report tells that the interaction
between user and health service is seen as a negotiation, where the user presents his previous experiences, expectations
and knowledge about the disease and treatments and the treatment will depend on patients’ education, social status,
language skills, etc. On the other hand, there is the health-care system, which is built around an ideal patient who

Low education
Coefficients (minutes) with 95% CI 

Time of 1st EMS unit

Time of 2nd EMS unit

Risk Ratio (RR) with 95% CI 

Assignment

Tel. advise only

Released at scene

Hospital  <7 days after tel. advise  

Hospital  <7 days after released at scene 

Medium education 
Coefficients (minutes) with 95% CI 

Time of 1st EMS unit

Time of 2nd EMS unit

Risk Ratio (RR) with 95% CI 

Assignment

Tel. advise only

Released at scene

Hospital  <7 days after tel. advise  

Hospital  <7 days after released at scene 

0.08 (0.03-0.13)

0.09 (-0.09-0.27)

1.01 (1.00-1.01)

1.15 (0.99-1.33)

1.34 (1.10-1.64)

0.99 (0.94-1.03)

1.14 (1.06-1.22)

-0.02 (-0.07-0.03)

0.10 (-0.07-0.28)

1.01 (1.00-1.01)

1.09 (0.94-1.26)

1.22 (0.99-1.50)

1.02 (0.98-1.07)

1.04 (0.97-1.12)

-1 -0,5 0 0,5 1 1,5 2 2,5 3 3,5 4

Education
High education, ref.

Figure 2 Adjusted estimates according to education level: Coefficients (minutes) for performance indicators related to arrival time and risk ratio for performance indicators
related to assignment, telephone and hospital contact.
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understands the health-care system and the rights that a patient has.28 In reflection of this the construction of the health-
care system should be reconsidered on the basis of persons with low SES in order to make sure they know where to go
with symptoms that should not be treated by EMS.

Limitations
Limitations should be taken into consideration, when interpreting the study findings. Using the PIs from The Danish
Quality Registries for Prehospital Emergency Medical Services we only assessed some aspects of the quality of the
emergency medical system, e.g., it was not possible to include a patient perspective, and there were no data concerning
the severity of the patients’ acute condition.

We only included patients above 35 years because we assume at this age patients have reached their highest level of
education. Hence, the results cannot be extrapolated to younger persons. This was necessary, because we considered SES
as a proxy for resources of the individual and ascertain, that the study population were represented by their highest level
of education. Still there can be some cases where callers have not yet completed their education, although at age 35 most
would have obtained a final education level. Data from the EMCC were incomplete, with 17% of calls not providing
a valid CPR number of the 1-1-2 patient. A missing CPR number was more common, if only telephone advice was given,
and in cases with lower acuity. There are several other reasons why the CPR number may be missing. This could be due
to calls made by a bystander, who does not know the CPR number of the 1-1-2 patient who needs help. However, if an
ambulance is dispatched or if the patient is admitted to hospital, the EMS personnel will update the chart with a CPR
number, if the patient is identified. Also, if several calls are made regarding the same episode (e.g., traffic accidents), the
CPR number may only be registered for one of these calls, which may also explain the high number of contacts with
missing information. We cannot exclude the possibility of a SES related selection bias, i.e., a higher proportion of
patients with low SES among patients without a recorded CPR number, however, it is not possible to verify this.

Below relative poverty line
Coefficients (minutes) with 95% CI 

Time of 1st EMS unit

Time of 2nd EMS unit

Risk Ratio (RR) with 95% CI 
Assignment

Tel. advise only

Released at scene

Hospital  <7 days after tel. advise  
Hospital  <7 days after released at scene 

Below median income
Coefficients (minutes) with 95% CI 

Time of 1st EMS unit

Time of 2nd EMS unit

Risk Ratio (RR) with 95% CI 
Assignment

Tel. advise only

Released at scene

Hospital  <7 days after tel. advise  
Hospital  <7 days after released at scene 

-0.05 (-0.15-0.23)

-0.08 (-0.43-0.27)

1.00 (0.99-1.00)

1.14 (0.92-1.41)

1.57 (1.21-2.03)

0.93 (0.84-1.04)

1.44 (1.28-1.63)

0.05 (0.02-0.09)

0.12 (-0.01-0.24)

1.00 (1.00-1.00)
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Figure 3 Adjusted estimates according to income level: Coefficients (minutes) for performance indicators related to arrival time and risk ratio for performance indicators
related to assignment, telephone and hospital contact.
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Conclusion
No major difference in time of arrival of EMS units in relation to SES was observed in this nationwide population-based
study in a tax-financed health-care system, but patients with low SES who called EMS contacted the hospital again after
their initial call more often, compared with patients with high SES. This indicate that callers with low SES did not
receive the appropriate help according to their symptoms, which possibly should be treated in the health-care system, but
not necessarily by the EMS.

Abbreviations
SES, socioeconomic status; EMS, Emergency Medical Services; RR, relative risk; EMCC, Emergency Medical
Communication Centers; CCI, Charlson Comorbidity Index; CI, confidence interval; IQR, inter-quartile ranges; PI,
performance indicator.
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Public Benefits
Coefficients (minutes) with 95% CI 
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Risk Ratio (RR) with 95% CI 
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-0.30 (-0.52 - -0.07)
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Figure 4 Adjusted estimates according to adherence to workforce: Coefficients (minutes) for performance indicators related to arrival time and risk ratio for performance
indicators related to assignment, telephone and hospital contact.
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