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ABSTRACT
Introduction: Research has shown that two-thirds of emergency visits occur after 
business hours (weekdays 9am - 5pm). Therefore, identifying primary healthcare pro-
viders available after business hours is one strategy for improving appropriate access 
to healthcare services. Previous studies have also shown a high and steady volume 
of secondary triage-eligible calls throughout the day and into the evening. However, 
because the Emergency Communication Nurse (ECN) performing the secondary 
triage has some discretion on selecting the Recommended Care Level (RCL) based on 
resource availability, the type and frequency of RCLs may differ by time-of-day.  
Objective: To determine the type and frequency of each RCLs by time-of-day.
Methodology: This was a descriptive retrospective study involving two 9-1-1 com-
munication centers in the United States of America (USA). The primary endpoint was 
the type and frequency of the used RCLs, categorized by time-of-day.
Results: A total of 7,231 calls were studied. The most frequently used RCLs were 
Emergency Care as soon as possible (62.4%), Seek medical care within 1-4 hours (12.0%), 
and See doctor in the next 12 hours (7.0%). During the early morning (i.e., 6 - 8am) and 
early evening (i.e., 5 - 8pm) the percentages of calls referred to the emergency depart-
ment (ED) increased.
Conclusion: Emergency care as soon as possible was the most frequently encountered 
RCL. A definite trend in the increase of ED referrals both before and after traditional 
business hours and a clear decline in the number of referrals to Urgent and Primary 
care RCL levels during the same timeframe were very apparent.  Further research 
should evaluate the correlation between these trends and unavailability of alternative 
transport, or other resources, during these hours.  

INTRODUCTION

In the United States, the 9-1-1 system acts as the gateway to emergency medical 
services (EMS), including ambulance response and treatment by on-scene EMS crews 
as well as transport and delivery to the hospital emergency departments. This model, 
while effective in providing patients with ready access to emergency care resources 
when available, has been at times a burden to high-demand urban EMS and over-
crowded hospital emergency departments (EDs).1-4 As health care costs rise and 
emergency medical resources continue to be stretched further,  governments, EMS 
officials, and healthcare administrators continue to search for alternative, more cost-
effective solutions to appropriately manage access to emergency care resources.5 

Current statutes and regulations provide states with options for developing payment 
methodologies intended to encourage providers to direct patients to more appropri-
ate care settings, or implementing cost-sharing for beneficiaries based on a distinction 
between non-emergency and emergency use of the emergency department.6 These 
provisions, however, can be challenging to implement in light of the difficulty in distin-
guishing upfront what is and is not an emergency. In order to implement these options it 
is necessary to distinguish between emergency and non-emergency calls.

In this study distinguishing emergency cases from non-emergency cases early-on in-
volves a primary triage process completed by an Emergency Medical Dispatcher (EMD) 
in the 9-1-1 center, using a protocol-based-system: the Medical Priority Dispatch System® 
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(MPDS). This is followed by a secondary triage process, using 
a specially trained caregiver (e.g., a registered nurse or higher 
level of clinical knowledge) to receive transferred low-acuity 
9-1-1cases from the EMD.  This Emergency Communication 
Nurse (ECN) triages each eligible low-acuity call according to 
the patient’s chief complaint using medical decision support 
software known as LowCode™ – which automates the Emergen-
cy Communication Nurse System™ (ECNS) Protocols. Through 
a structured caller interrogation process, the ECN determines 
the level-of-care most appropriate to that individual patient. 
This Recommended Care Level (RCL) provides a final triage 
determination that allows the ECN to match the patient’s condi-
tion with his or her treatment need, urgency in receiving the 
treatment and provider type. Many of these low-acuity patients 
can be safely referred to non-emergency healthcare resources to 
help decrease the overcrowding of the hospital ED.7

Correct Chief Complaint protocol selection is vital 
to the use of the system, as different protocols prompt 
the ECN to ask different questions about the patient’s 
symptoms.  Protocols can be classified as either medical 
or trauma related. Medical protocols cover illness-related 
symptoms and conditions–for example, chest pain, ab-
dominal pain, wheezing, back pain, fever, and many more. 
Trauma-related protocols deal with physical injury–for ex-
ample, protocols covering chest injury, abdominal injury, 
ankle injury, falls, and many more. 

ECNS is a secondary triage system used in emergency 
call centers. Therefore, it is critical that ECNs do not overlook 
symptoms that could indicate (despite initial coding of the 
call as low acuity) the presence of an emergency.  The proto-
cols will prompt the user to explore the presence of potential-
ly life-threatening conditions and exclude these early on in 
the triage process, offering the ability to seamlessly send the 
call back to the EMD if an EMS crew needs to be dispatched.

A concurrent study showed a high and steady volume of 
ECNS-eligible calls throughout the day and into the evening. 
8 However, the distribution of RCLs by time-of-day has not 
been studied. 

Given that two-thirds of emergency visits occur after 
traditional weekday business hours (9am - 5pm), identifying 
primary care sites available after business hours is one strategy 
for improving appropriate access to healthcare services.9 The 
private sector estimates potentially $4.4 billion in savings na-
tionwide (in the USA) by increasing urgent-care and retail-clinic 
access for patients with nonemergency conditions.10

We hypothesize that the RCL distribution will demon-
strate a trend of increasing acuity of calls/cases later in 
the evening and throughout the night and early morning 
as alternative healthcare resources other than the ED will 
be unavailable. 

OBJECTIVE 

The objective of this study was to determine the type and 
frequency of each RCL by time-of-day. 

METHODS
Study design and setting

This was a descriptive, non-randomized, non-controlled 
retrospective study involving two 9-1-1 communication cen-
ters in the United States of America: Louisville Metro EMS 
(LMEMS), Louisville, Kentucky (KY), and MedStar, Fort 
Worth, Texas (TX).  LMEMS served a population of 755,000 
while MedStar served a population of 919,000. The annual 
9-1-1 call volume was 104,000 and 113,000 respectively. Both 
centers served a mix of urban-suburban population. Both 
agencies were accredited by the International Academies 
of Emergency Dispatch™ (IAED) as Accredited Centers of 
Excellence (ACE). Accredited centers have proved (via rigor-
ous audit practice) consistent high levels of compliance to 
protocol, thereby ensuring accurate triage dispositions being 
reached when selecting low-acuity eligible codes to be trans-
ferred to the ECN.

It is important to note that the agencies’ hours of op-
eration during the study period differed. MedStar oper-
ated from 9am to 5pm, Monday through Friday. However, 
LMEMS operated from 8am to 8pm, Monday through 
Friday, and from 8am to 4pm on Saturdays. Some flexibility 
in the hours of operation existed at both centers.

Study population
The study population included a convenience sample, 

collected from the inception of the ECN program in each 
center until the start of the study. Only the data collected 
between April 19, 2010 and January 8, 2014 at LMEMS, and 
between May 22, 2012 and October 20, 2014 at MedStar, were 
included in the study. 

Outcome measures
The primary endpoint in this study was the type and 

frequency of the used RCLs, categorized by time-of-day.

RCLs acuity levels
Table 1 illustrates the RCLs sorted by acuity (from highest 

to lowest level), and their abbreviations. For comparison 
purposes, the RCLs are represented in subsequent tables by 
time-of-day for each agency, and for the agencies combined.

Data Analysis
STATA for Windows® software (STATA Statistical Software: 

Release 13.0 ©2013, StataCorp, College Station, TX, USA) was 
used for data analysis.  Descriptive statistics such as frequencies 
and percentages were used to profile the distributions of RCLs 
by time-of-day for each agency and overall.  

RESULTS

A total of 7,231 calls (6,028 for LMEMS, and 1,203 for 
MedStar) were included in the study. (Table 2)  Out of 22 
possible RCLs, the most frequently used RCLs were Emer-
gency Care as soon as possible (62.4%), Seek medical care within 
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1-4 hours (12.0%), and See doctor in the next 12 hours (7.0%).  
High-acuity calls that needed a 9-1-1 response only made 
up 3.8% of the RCLs used. The percentage of calls that fall 
into the Others category was very low (>0.5%), indicating 
that most of the symptoms addressed in the ECNS-calls are 
covered by the existing RCLs. 

Additionally, during the early hours of 6am-8am and 
early evening hours of 5pm-8pm, the percentages of calls 
being referred to the ED increased relative to other RCLs 
(Fig. 1). Since the numbers before 7am and after 7pm were 
very low, the figures (Fig. 1, Fig. 2, and Fig. 3) only cover 
those RCLs documented from 7am to 7pm.

In LMEMS, the recommendation for Emergency Care as 
soon as possible was made in 65.8% of all cases (Table 3).  This 
RCL is the most frequently used RCL in LMEMS, followed 
by Seek medical care within 1-4 hours (11.5%).  LMEMS used 
RCL Emergency response (911) in 4.2% of the calls. Figure 
2 is an illustrated summary of emergent and urgent RCLs 
distribution by time of day.

Again, the Emergency care as soon as possible was the 
most frequently used RCL in MedStar (45.3%) (Table 4). 
This RCL was followed by See doctor in the next 12 hours 
(18.9%) and the Seek medical care within 1-4 hours RCL 
(14.6%).  Emergency response (911) was used by MedStar in 
1.6% of the calls.  The percentage of calls that fell into the 
Others category was very low for both agencies (>0.5%), 
indicating that most of the symptoms addressed in the 
ECNS calls are covered by the existing RCLs. A summary 
of emergent and urgent RCLs distribution by time of day is 
illustrated in Figure 3.
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Table 2. Recommended Care Level by time-of-day for both agencies combined 

†Includes all other RCLs such as community crisis line, police, obstetrician/gynecologist, specialist nurse, and social services. 

  

Time 
 (hour) 

 n (%) 

 N  911                
response 

 ED        
ASAP 

  Med care  
  1-4 hrs 

 MD to 
review Sx 

  Poison  
 Control 

  MD within  
  12 hrs 

MD within 
1-3 days 

MD       
Routine 

Dentist Self-care Others† 

6 6 0 5 (83.3) 0 0 0 1(16.7) 0 0 0 0 0 

7 35 0 29 (82.9) 3 (8.6) 0 0 2 (5.7) 1 (2.9) 0 0 0 0 

8 326 12(3.7) 231 (70.9) 26 (7.98) 7 (2.2) 0 19 (5.8) 2 (0.61) 9 (2.8) 0 18 (5.5) 2 (0.61) 

9 787 32 (4.1) 440 (55.9) 113 (14.4) 16 (2.0) 1 (0.13) 61 (7.8) 38 (4.8) 41 (5.2) 5 (0.64) 36 (4.6) 4 (0.51) 

10 878 35 (4.0) 534 (60.8) 98 (11.2) 19 (2.2) 0 71 (8.1) 42 (4.8) 32 (3.6) 2 (0.23) 43 (4.9) 2 (0.23) 

11 912 29 (3.2) 559 (61.3) 115 (12.6) 22 (2.4) 0 66 (7.2) 42 (4.6) 31 (3.4) 1 (0.11) 45 (4.9) 2 (0.22) 

12 873 41 (4.7) 564 (64.6) 83 (9.5) 23 (2.6) 0 63 (7.2) 44 (5.0) 27 (3.1) 1 (0.11) 26 (3.0) 1 (0.11) 

13 942 43 (4.6) 595 (63.2) 99 (10.5) 22 (2.3) 1 (0.11) 65 (6.9) 31 (3.3) 26 (2.8) 0 56 (5.9) 4 (0.42) 

14 758 37 (4.9) 483 (63.7) 94 (12.4) 16 (2.1) 0 49 (6.5) 15 (2.0) 24 (3.2) 2 (0.26) 34 (4.5) 4 (0.53) 

15 702 24 (3.4) 406 (57.8) 102 (14.5) 15 (2.1) 1 (0.14) 52 (7.4) 25 (3.6) 27 (3.9) 2 (0.28) 47 (6.7)  1 (0.14) 

16 532 13 (2.4) 320 (60.2) 77 (14.5) 17 (3.2) 1 (0.19) 37 (7.0) 22 (4.1) 23 (4.3) 0 22 (4.1) 0 

17 267 6 (2.3) 193 (72.3) 30 (11.2) 7 (2.6) 0 7 (2.6) 8 (3.0) 3 (1.1) 0 12 (4.5) 1 (0.37) 

18 146 2 (1.4) 105 (71.9) 17 (11.6) 3 (2.1) 0 8 (5.5) 5 (3.4) 0 0 6 (4.1) 0 

19 63 0 46 (73.0) 8 (12.7) 3 (4.8) 0 2 (3.2) 1 (1.6) 2 (3.2) 0 0 1 (1.59) 

20 2 0 2 (100) 0 0 0 0 0 0 0 0 0 

21 2 0 1 (50.0) 0 0 0 1 (50) 0 0 0 0 0 

Total 7,231 274 (3.8) 4,513 (62.4) 865 (12.0) 170 (2.4) 4 (0.06) 504 (7.0) 276 (3.8) 245 (3.4) 13 (0.18) 345 (4.8) 22 (0.30) 

†Includes all other RCLs such as community crisis line, police, obstetrician/gynecologist, specialist nurse, and social services.

Table 2. Recommended Care Level by time-of-day for both agencies combined
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Table 1. Recommended Care Levels acuity categories 

Recommended Care Level Abbreviation  Acuity 

Emergency response (911) 911 Response High 

Emergency care as soon as possible ED ASAP  

Seek medical care within 1-4 hours Med care 1-4 hrs 

Consult doctor to review symptoms MD to review Sx 

Consult regional Poison Control Poison Control 

See doctor in the next 12 hours MD within 12 hrs 

See doctor in the next 1-3 days MD within 1-3 days 

Routine appointment with doctor MD Routine 

Routine appointment with dentist Dentist 

Self-care/Home-care Self-care 

Others Others† Low 

†Includes all other RCLs such as community crisis line, police, obstetrician/gynecologist, 

specialist nurse, and social services. 

†Includes all other RCLs such as community crisis line, police, obstetrician/gynecologist, 
specialist nurse, and social services.

Table 1.  Recommended Care Levels acuity categories
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Table 3. Recommended Care Level by time-of-day for LMEMS 

Time 
(hour) 

N n (%) 

911 
response 

ED 
ASAP 

Med care  
1-4 hrs 

MD to 
review Sx 

Poison 
Control 

MD within 
12 hrs 

MD within 
1-3 days 

MD 
Routine 

Dentist Self-care Others† 

6 6 0 5 (83.3) 0 0 0 1 (16.7) 0 0 0 0 0 

7 35 0 29 (82.9) 3 (8.6) 0 0 2 (5.7) 1 (2.9) 0 0 0 0 

8 291 12 (4.1) 209 (71.8) 23 (7.9) 5 (1.7) 0 14 (4.8) 2 (0.69) 7 (2.4) 0 17 (5.8) 2 (0.69) 

9 674 31 (4.6) 392 (58.2) 97 (14.4) 12 (1.8) 1 (0.15) 37 (5.5) 28 (4.2) 37 (5.5) 3 (0.45) 32 (4.8) 4 (0.59) 

10 753 32 (4.3) 476 (63.2) 83 (11.0) 13 (1.7) 0 44 (5.8) 33 (4.4) 29 (3.9) 2 (0.27) 39 (5.2) 2 (0.27) 

11 758 27 (3.6) 499 (65.8) 91 (12.0) 10 (1.3)  0 35 (4.6) 29 (3.8) 24 (3.2) 1 (0.13) 40 (5.3) 2 (0.26) 

12 735 39 (5.3) 502 (68.3) 70 (9.5) 13 (1.8) 0 34 (4.6) 30 (4.1) 19 (2.6) 1 (0.14) 26 (3.5) 1 (0.14) 

13 801 39 (4.9) 535 (66.8) 80 (10.0) 15 (1.9) 1 (0.12) 32 (4.0) 23 (2.9) 18 (2.3) 0 55 (6.9) 3 (0.37) 

14 626 35 (5.6) 422 (67.4) 73 (11.7) 7 (1.1) 0 23 (3.7) 10 (1.6) 19 (3.0) 2 (0.32) 33 (5.3) 2 (0.32) 

15 576 22 (3.8) 358 (62.2) 82 (14.2) 8 (1.4) 1 (0.17) 27 (4.7) 17 (3.0) 16 (2.8) 1 (0.17) 43 (7.5) 1 (0.17) 

16 403 10 (2.5) 263 (65.3) 50 (12.4) 9 (2.2) 1 (0.25) 20 (5.0) 15 (3.7) 18 (4.5) 0 17 (4.2) 0 

17 241 6 (2.5) 178 (73.9) 26 (10.8) 5 (2.1) 0 5 (2.1) 8 (3.3) 2 (0.83) 0 10 (4.2) 1 (0.41) 

18 104 2 (1.9) 79 (76.0) 10 (9.6) 2 (1.9) 0 2 (1.9) 3 (2.9) 0 0 6 (5.8) 0 

19 21 0 18 (85.7) 2 (9.5) 0 0 0  0 1 (4.8) 0 0 0 

20 2 0 2 (100) 0 0 0 0 0 0 0 0 0 

21 2 0 1 (50.0) 0 0 0 1 (50.0) 0 0 0 0 0 

Total 6,028 255 (4.2) 
3,968 

(65.8) 
690 (11.5) 99 (1.6) 4 (0.07) 277 (4.6) 199 (3.3) 190 (3.2) 10 (0.17) 318 (5.3) 18 (0.30) 

†Includes all other RCLs such as community crisis line, police, obstetrician/gynecologist, specialist nurse and social services. 

 

†Includes all other RCLs such as community crisis line, police, obstetrician/gynecologist, specialist nurse, and social services.

Table 3. Recommended Care Level by time-of-day for LMEMS
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Table 4. Recommended Care Level by time-of-day for MedStar

†Includes all other RCLs such as community crisis line, police, obstetrician/gynecologist, specialist nurse and social services.  

Time 
(hour) 

N n (%) 

911 
response 

ED  
ASAP 

Med care  
1-4 hrs 

MD to 
review Sx 

Poison 
Control 

MD within 
12 hrs 

MD within 
1-3 days 

MD 
Routine 

Dentist Self-care Others† 

8 35 0 22 (62.9) 3 (8.6) 2 (5.7) 0 5 (14.3) 0 2 (5.7) 0 1 (2.9) 0 

9 113 1 (0.88) 48 (42.5) 16 (14.2) 4 (3.5) 0 24 (21.2) 10 (8.9) 4 (3.5) 2 (1.8) 4 (3.5) 0 

10 125 3 (2.4) 58 (46.4) 15 (12.0) 6 (4.8) 0 27 (21.6) 9 (7.2) 3 (2.4) 0 4 (3.2) 0 

11 154 2 (1.3) 60 (39.0) 24 (15.6) 12 (7.8) 0 31 (20.1) 13 (8.4) 7 (4.6) 0 5 (3.3) 0 

12 138 2 (1.5) 62 (44.9) 13 (9.4)  10 (7.3) 0 29 (21.0) 14 (10.1) 8 (5.8) 0 0 0 

13 141 4 (2.8) 60 (42.6) 19 (13.5) 7 (5.0) 0 33 (23.4) 8 (5.7) 8 (5.7) 0 1 (0.71) 1 (0.71) 

14 132 2 (1.5) 61 (46.2) 21 (15.9) 9 (6.8) 0 26 (19.7) 5 (3.8) 5 (3.8) 0 1 (0.76) 2 (1.5) 

15 126 2 (1.6) 48 (38.1) 20 (15.9) 7 (5.6) 0 25 (19.8)  8 (6.4) 11 (8.7) 1 (0.8) 4 (3.2) 0 

16 129 3 (2.3) 57 (44.2) 27 (20.9) 8 (6.2) 0 17 (13.2) 7 (5.4) 5 (3.9) 0 5 (3.9) 0 

17 26 0 15 (57.7) 4 (15.4) 2 (7.7) 0 2 (7.7) 0 1 (3.9) 0 2 (7.7) 0 

18 42 0 26 (61.9) 7 (16.7) 1 (2.4) 0 6 (14.3) 2 (4.8) 0 0 0 0 

19 42 0 28 (66.7) 6 (14.3) 3 (7.1) 0 2 (4.8) 1 (2.4) 1 (2.4) 0 1 (2.4) 0 

Total 1,203 19 (1.6) 545 (45.3) 175 (14.6) 71 (5.9) 0 227 (18.9) 77 (6.4) 55 (4.6) 3 (0.25) 28 (2.3) 3 (0.25) 

†Includes all other RCLs such as community crisis line, police, obstetrician/gynecologist, specialist nurse, and social services.

Table 4. Recommended Care Level by time-of-day for MedStar



DISCUSSION

As shown by earlier research, a very low percentage of 
ECNS calls get a 9-1-1 emergency ambulance response as-
signed, (Emergency response, (911)), confirming safe levels of 
primary triage filtering by the MPDS for both agencies.7

In spite of the nurse triage desk not being staffed a full 
24 hours, an interesting observation was made during the 
early hours of 6 to 8am and early evening hours of 5 to 8pm 
the percentages of calls being referred to the ED increased 
relative to other RCLs other than ED for example Seek medi-
cal care within 1- 4 hours, See doctor in the next 12 hours, or 
Self-care and could be due to a lack of alternative transport 
or a lack of these other resources during these hours. As 
EMS agencies come to realize the available potential of calls 
that could be triaged safely to alternative care resources, 
and if cost benefit analyses prove that 24-hour staffing is 
feasible, the picture might become more telling about the 
perceived lack of alternative resources at night and week-
end days. A similar trend was observed with the RCL of See 
doctor in the next 12 hours with the data indicating a smaller 
percentage of patients receiving this RCL outside of regular 
clinic business hours. 

A significant difference in ED dispositions were ob-
served between the two agencies (MedStar 45.3% and 
LMEMS 65.8%) and can be due to a variety of factors in-
cluding: availability of alternative transport or other care 
resources other than the ED, a difference in the specific 
illnesses and injuries of the two populations, choice of 
eligible codes to triage through the ECNS system, compli-
ance to ECNS triage protocols, and patients’ health-insur-
ance status, to name a few. In spite of this discrepancy in 

ED dispositions between the two agencies, more than a 
third of the patients were triaged to resources other than 
an emergency ambulance and or the hospital ED.

Limitations
EMS call centers were not staffed 24/7 by ECNs, which 

would have given a more thorough understanding of RCL 
distribution by hour-of-day.

CONCLUSION

Emergency care as soon as possible was the most frequently 
encountered RCL with a definite trend in the increase of ED 
referrals both before and after regular, open business hours. 
There was also a clear decline in the number of referrals to 
Urgent and Primary Care RCL levels outside of regular, open 
business hours. Further research should evaluate the correla-
tion between these trends and unavailability of alternative 
transport, or other resources, during these hours. 
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