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Introduction  

The North Carolina Disease Event Tracking and Epidemiologic Collection Tool (NC DETECT) provides 

statewide early event detection and timely public health surveillance to public health officials and hospital 

users (1). NC DETECT is designed to provide near real-time data to assist those in public health at all 

levels performing active surveillance as part of their day-to-day activities, as well as to detect signals 

across a variety of data sources that would otherwise go unnoticed until a much later point in time. NC 

DETECT was created in 2004, is funded by the North Carolina Division of Public Health (NC DPH), and 

is developed and maintained by staff at the Carolina Center for Health Informatics in the Department of 

Emergency Medicine at the University of North Carolina at Chapel Hill.  

 

Authorized users are currently able to view data from NC emergency departments (EDs), the Carolinas 

Poison Center, and the Pre-Hospital Medical Information System (PreMIS).  Pilot data from the Piedmont 

Wildlife Center, the North Carolina State University College of Veterinary Medicine Laboratories, and 

select urgent care centers are also available to authorized users. This is the first NC DETECT Annual 

Report of ED data, with data from 90 of 112 North Carolina EDs reporting data to NC DETECT on 

January 1, 2007, and 103 of 111 reporting as of December 31, 2007, with a total of nearly 4,000,000 ED 

visits.  

Characteristics of NC DETECT ED data  

As of this writing, NC DETECT is the most comprehensive and mature near real-time statewide ED 

database in the US.  The National Hospital Ambulatory Medical Care Survey (NHAMCS) (2) is the only 

other large-scale report on US EDs. NHAMCS is a retrospective probability sample survey of visits to US 

hospital EDs, which is typically publicly available about 1.5 years after the fact.  When NC DETECT data 

are compared to that of NHAMCS, the aggregated data points are remarkably consistent (3), despite the 

fact that data sources and methods of data collection for NC DETECT and NHAMCS are quite different.   

The aggregation and analysis of NC ED data are important because these data represent the most timely 

and comprehensive population-based data on acute illness and injury in the state of NC. Even with the 

collection of a limited number of data elements, and privacy protections including elimination of patient 

and hospital identifiers, ED data can provide valuable information on acute illness and injury across the 

state and by region, and can identify vulnerable populations for specific disorders.  Hospital discharge 
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databases track only those patients admitted to hospitals, typically about 12% of ED visits (2), therefore 

excluding about 88% of ED visits.  Specialized registries, such as trauma registries, often capture data 

from a limited number of hospitals for a defined subset of patients; for example, the North Carolina 

Trauma Registry includes only 16 (14%) institutions in NC (4).  The National Trauma Data Bank 

(NTDB®) (5), the largest aggregation of trauma registry data, contains over 2 million records from 

trauma centers in the US and Puerto Rico. NC DETECT ED data include 3,853,740 ED visits for 2007 

alone.  Some registries of hospitalized patients track disorders such as ST-Elevation Myocardial 

Infarction (STEMI) which should result in hospital admission (6), but these do not identify the overall 

burden of heart disease in the population.   Registry setting (ambulatory, nursing home, population-based, 

hospital discharge) and registry characteristics have important effects upon data and their results differ 

based upon these factors (7).   

 

Many of the data elements presented in this report are categorized according to North Carolina Public 

Health Regional Surveillance Team (PHRST) Regions. The seven NC PHRST Regions (Appendix 3) are 

groups of counties created by the NC Division of Public Health for bioterrorism response and disaster 

preparedness, and to provide support for local public health agencies and other key users and 

stakeholders. 

 

Statewide NC ED data represent only those disorders or situations resulting in ED visits. The statewide 

NC ED visit rate for 2007 ranges from a low of 318 visits/1000 person-years in PHRST Region 4 to a 

high of 453 visits/1000 person-years in Region 3, with a state average of 425 visits/1000 person-years. 

The rate of NC citizens visiting an ED at least once ranges from 211 in PHRST Region 4 to 276 

people/1000 person-years in Region 7, with a state average of 264 people/1000 person-years. Our rate 

estimates are conservative because the denominator reflects NC demographics. Military and prison 

hospitals are counted in population numbers but not in NC DETECT ED visits.  

According to national data, 90% of ambulatory care visits are made to physician offices or clinics, while 

10% are made to an ED (8).  Since there is presently no method for obtaining statewide information on 

NC physician clinic or office visits, NC DETECT currently provides the best proxy for population-based 

acute care data in NC.  
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NC DETECT Reports Portal   

As a statewide system, NC DETECT serves users in multiple jurisdictions with varying responsibilities.  

The NC DETECT Web application provides access to the near real-time data based on state mandates 

governing public health investigation; secure access is handled by assigning users to pre-defined roles 

based on geography, data source, and the right to access aggregate data, line listing data, protected health 

information (PHI), and textual notes added by end users. Additional roles can be defined as needed; thus, 

it is possible to meet the needs of all potential NC DETECT users.   

 

NC DETECT reports provide syndrome-based monitoring by patientôs county of residence and, for ED 

data, by hospital.  Users can review signals or aberrations using the CDCôs EARS CUSUM algorithms (9) 

for the entire population, as well as stratified by nine age groups.  ED visits are grouped into syndromes 

based on analyses of the chief complaint, initial ED temperature and triage note (when available).  An ED 

visit can be ñbinnedò into one or more of the following syndromes: 

Å Botulism-like 

Å Fever/Rash 

Å Gastrointestinal All 

Å Gastrointestinal Severe 

Å Influenza-like Illness 

Å Meningoencephalitis 

Å Respiratory 

The syndromes are based on the CDCôs Syndrome Definitions for Diseases Associated with Critical 

Bioterrorism-Associated Agents (October 23, 2003) and all syndromes except Gastrointestinal All require 

the presence of constitutional symptoms.  The NC DETECT Syndrome Definition Workgroup meets 

regularly to evaluate and refine the syndromes used in NC DETECT.  Workgroup members include 

clinicians, epidemiologists and informaticists.  

 

In addition to aggregate syndrome reports, the application provides authorized users with access to 

patient-specific line listing reports for the ED and other data sources.  Authorized users are able to drill 

down further to retrieve identifiable data as needed for further public health investigation.   Additional 

reporting tools allow users to monitor and document emerging situations for enhanced situational 
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awareness as well as conduct surveillance on select chronic diseases and notifiable conditions.  All NC 

DETECT Web functionality is developed in a user-centered, iterative process, with user feedback from all 

stakeholder groups guiding enhancements and new development. 

Custom Analyses and Data Requests  

When user information needs cannot be met through reports available on the Web application, Carolina 

Center for Health Informatics (CCHI) staff can conduct custom analyses or respond to custom data 

requests, pending approval from NC DPH.  Users who are interested in custom data requests must 

provide a brief, but detailed description of the proposed study, including a list of data elements of interest.  

They must also sign a Data Use Agreement (DUA) with NC DPH and receive IRB approval at their home 

institution.  Past custom reports using ED data have focused on such topics as dental-related visits, tick-

related illness, and stroke-related signs, symptoms and diagnoses.  

History of NC DETECT  

1999 The foundations of NC DETECT are based upon an initiative launched by the Department of 

Emergency Medicine at the University of North Carolina at Chapel Hill, called the North Carolina 

Emergency Department Database (NCEDD).  In 1999, NCEDD received funding from the CDC as a 

proof-of-concept project to address the need for secure, timely collection of ED visit data electronically in 

North Carolina from disparate hospital information systems. The goal was to provide useful, quality, near 

real-time data to a variety of public health and hospital-based users. The data collected were standardized 

using the CDC-developed Data Elements for Emergency Department Systems (DEEDS) (10). At that 

time, the reporting focus was on a variety of public health surveillance uses, including injury, 

communicable diseases, occupational health, cardiovascular, as well as administrative and clinical 

benchmarking for participating hospitals. The pilot hospitals for this initiative were 3 hospitals located 

about 200 miles apart, all with a commitment to the development of an aggregated, electronic ED 

database - UNC Hospitals, New Hanover Regional Medical Center, and Cape Fear Hospital. The leaders 

in this project were Anna Waller, ScD, Debbie Travers, RN, PhD, and John McLamb, MS, of the 

Department of Emergency Medicine at UNC-CH; Sam Spicer, MD, Chief of Emergency Medicine and 

President of the Medical Staff at New Hanover Regional Medical Center; Holt Anderson, Executive 

Director of the North Carolina Healthcare Information and Communications Alliance, Inc. (NCHICA); 
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and Daniel Pollock, MD, Division of Healthcare Quality Promotion (DHQP), Centers for Disease Control 

and Prevention.   

 

2002 In 2002, NCEDD was funded by the NC Division of Public Health, using CDC bioterrorism 

preparedness and response monies, in order to more rapidly address the need for early event detection. A 

secure Web portal providing standard and customized reports to authorized users was developed.  From 

2002-2004, NCEDD remained a voluntary project, recruiting hospital participation statewide and 

eventually receiving data from 24 EDs across the state on a daily basis. Voluntary hospital participation 

hinged on the fact that daily collection of electronic emergency department data would have minimal 

impact on hospital resources, as well as require no additional data collection, entry or coding at the 

individual hospital level. Another important aspect of the project at this time was the effort to remain 

cost-effective through the use of off-the-shelf, non-proprietary tools. 

 

2004 In 2004, NCEDD transformed into the North Carolina Disease Event Tracking and 

Epidemiological Collection Tool - NC DETECT. The system was expanded to include a variety of data 

sources including data from EDs, pre-hospital systems, poison control center calls and veterinary 

laboratories.  

 

2005 An important landmark was the passage of legislation (1) which required all hospital-based, 24/7 

acute care EDs in North Carolina to submit select ED data elements to the state for public health 

surveillance effective January 1, 2005. A new entity, the North Carolina Hospital Emergency Surveillance 

System (NCHESS) was developed for the purpose of data collection from North Carolina hospitals. With 

NCHESS, the North Carolina Hospital Association (NCHA) and Thomson Reuters oversee the ED data 

collection from hospitals while the UNC Department of Emergency Medicineôs CCHI continues to 

oversee the management, quality, storage, analyses, and reporting of all data in NC DETECT.  

Data Capture and Analysis    

In 2007, NC DETECT received data on an estimated 92% of all ED records from 24/7 acute care hospital 

EDs and free-standing EDs in North Carolina. Psychiatric, military and veteranôs hospitals are excluded.  

Near real-time data were extracted from each hospitalôs administrative and clinical electronic databases.  

Medical coding is done by each hospital for its own operational purposes.  Each hospital standardizes its 



NC DETECT Annual Report (ED Data) 2007  

 

 

© 2009 University of North Carolina at Chapel Hill Page | 11  

 

data to Data Elements for Emergency Department Systems (DEEDS) (10) where appropriate prior to 

transmission. Data are validated and received securely every 12 hours in HL-7 format.  Data elements 

collected are presented in Appendix 1.  

 

For this report, ED visits occurring in 2007 were analyzed by age, sex, method of arrival to the ED, return 

and repeat ED visits, expected source of payment, and ED disposition.  Data are presented with 

proportions, rates, or both, as appropriate. Rates were determined using 2007 certified NC population 

estimates (11) which include institutionalized and military populations. Since 92% of 2007 ED visits were 

reported, and since military, Veterans Administration, and prison hospital EDs are not included in NC 

DETECT, our reported rates are conservative, and rates were not adjusted for underreporting. Data are 

subcategorized by Public Health Regional Surveillance Team (PHRST) (12) Region of patient residence.  

Statewide data for select syndromes monitored are presented based on the percentage of ED visits 

categorized each day as that syndrome.  Data were further analyzed by Diagnosis code groups and 

Disease and Injury groups. Diagnosis code groups were defined by selecting the primary ICD-9-CM 

diagnosis code in the NC DETECT dataset, following the NHAMCS: 2005 Emergency Department Data 

Summary classification (2). We identified the top 20 diagnosis code groups statewide and by age group.   

Data were also analyzed by selected Disease and Injury groups thought by the authors to be of 

epidemiologic or demographic importance to NC. Disease and Injury groups were organized using pre-

developed ICD- 9-CM code sets and were reviewed by one author for face validity.  (Appendix 2) (13).  

Disease groups represented both a primary condition for the ED visit as well as comorbidities coded for 

that ED visit.  Disease groups were assembled by capturing any one of up to 11 ICD- 9-CM codes 

representing a primary diagnosis or comorbid diagnosis.  Disease groups analyzed were: 1) Chest pain 

and Ischemic Heart Disease; 2) Substance abuse/dependency (SAD) and acute intoxication or withdrawal 

(AIW); 3) Diabetes mellitus; 4) Psychiatric Disorders; 5) Asthma; 6) Heart Failure; 7) Neoplasms; 8) 

Ischemic Stroke and TIA.  Injury groups were assembled by capturing the highest of 5 coded cause of 

injury (E-codes) captured for an ED visit.  Injury groups analyzed were: 1) Motor vehicle traffic crashes 

(driver or passenger); 2) Motor vehicle non-traffic crashes; 3) Pedal cyclist Injuries; and 4) Pedestrian 

Injuries.  
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Overview Report s on ED Visits in NC, January 1, 2007-December 31, 2007  

Total NC ED Visits and Repeat Visits  

In NC, there were 3,853,740 ED visits reported to NC DETECT in 2007, with 70.2% of patients visiting 

the same ED only once (Table 1) and 29.8% visiting the same ED more than once.  Using the 2007 NC 

population as denominator, 9,069,398, approximately 26.3% of the NC population visited the same ED in 

NC at least once. This is an estimate, because NC EDs in proximity to Virginia, South Carolina, and 

Tennessee borders may have ED visits by individuals residing in these states, and NC residents may have 

visited EDs in neighboring states. The national estimate for ED usage is about 20% of the US population 

(2). NC DETECT is only able to track repeat visits by patients visiting the same ED. If the patient visits a 

different ED, that patient is counted as a different individual. This is one factor to consider when 

analyzing the difference between national and NC estimates for ED usage.   

Table 1: NC ED visits and return visits to the same ED  

Total # of ED visits in 2007 3,853,740 

Total # of people who visited an ED in 2007 2,385,033 

% of people who visited an ED only once 70.2 

% of people who visited twice 17.0 

% of people who visited 3 times 6.2 

% of people who visited 4 times 2.8 

% of people who visited 5 times 1.5 

%of people who visited 6 times 0.8 

% of people who visited 7 times 0.5 

% of people who visited 8 times 0.3 

% of people who visited 9 times  0.2 

% of people who visited 10-15 times 0.4 

% of people who visited 16-24 times 0.1 

% of people who visited 25 and more times <0.1 

% of return visits Ò72 hrs after first visit 4.5 

% return visits >3 days after first visit 95.5 
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The proportion of repeat visits made within 72 hrs is 4.5%, compared to national US data of 3.5% (2).  

The 29.8% repeat NC ED visit proportion is close to that reported from a multihospital study in Utah 

(28%) (14).  

ED Visits by PHRST* Region of residence. (Tables 2-5, 9-10, 12-16). *PHRST Region data 

based upon patientôs region of residence  

The average NC ED visit rate, 424.9 visits per 100,000 NC population, is higher than the national 

estimate for 2005 of 396 visits per 100,000 (2). Most patients were cared for at the initial hospital where 

they presented for care, with only about 1% of patients transferred to other general hospitals. The 

proportion of admissions from the ED to an inpatient unit in the hospital (12.4%) is consistent with the 

national 2005 estimate of 12%.  The statewide proportion leaving the ED óagainst medical adviceô (AMA)  

ranges from 0.5 to 1.3, also consistent with the national estimate of 1.0% (2). The statewide proportion 

óleft without being seenô (LWBS) ranges from 0.3 to 2.7, similar to the national estimate of 2.0% (2). 

Total ED visits by PHRST region, with % admissions, % transfers, % AMA, and % LWBS, ED visit rate, 

and rate of people visiting an ED at least once, are presented in Table 2. In 2007, patients living in 

PHRST Regions 7 and 5 (Charlotte and Greensboro areas, respectively) had the largest proportion of ED 

visits in the state, but patients living in Region 3 (Fayetteville area) had the highest ED visit rate, 453.1 

per 1000 person-years. The proportion of transfers to specialty hospitals in NC ranges from 0.3% in 

Region 6 to 0.7% in Region 1.  
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Table 2: ED visits by PHRST region of residence and population, with % of total ED visit data 

and rates per 1000 NC population  

Statewide 

 

 

 

 

Total 

Statewide 

ED visits  

%  

Missing 

Disposition 

% 

Discharged 

From 

ED 

%  

Admits1 

% 

Transfers  

to a general  

hospital2 

 

% 

Transfers  

to a special  

hospital3 

% 

AMA  

%  

LWBS 

Visit 

rate 

/1000 

Person

- 

years 

Rate  

of  

people  

visiting ED 

/1000  

person-

years 

 3853740 8.9 73.4 12.4 0.9 0.5 1.0 1.8 424.9 264.2 

 

PHRST 

Region 

[Population, 

Major City]  

PHRST ED 

visits  

(% of total  

ED visits)  

%  

Missing 

Disposition 

% 

Discharged 

From 

ED 

%  

Admits1 

% 

Transfers  

to a 

general  

hospital2 

 

% 

Transfers  

to a special  

hospital3 

% 

AMA  

%  

LWBS 

Visit 

rate 

/1000 

Person

- 

years 

Rate  

of  

people  

visiting ED 

/1000  

person-

years 

1[933,906 

Greenville] 

376591 

(9.8) 

5.4 75.9 12.2 1.3 0.7 1.2 1.5 403.2 238.9 

2[679,981, 

Wilmington* 

264651 

(6.9) 

2.5 80.9 12.3 0.9 0.5 0.5 1.8 389.2 228.9 

3[1,185,832, 

Fayetteville* 

537316  

(13.9) 

6.5 73.4 12.7 1.0 0.6 1.2 2.7 453.1 263.5 

4[1,630,261, 

Raleigh] 

518856  

(13.5) 

8.4 71.6 13.8 1.1 0.4 1.3 2.5 318.3 211.2 

5[1,584,696, 

Greensboro] 

677751  

(17.6) 

5.1 76.5 13.1 1.0 0.6 0.7 1.9 427.7 258.9 

6[912,498 

Asheville] 

360601 

(9.4) 

5.7 77.4 12.9 0.8 0.3 1.1 0.3 395.2 239.3 

7[2,142,224, 

Charlotte ] 

939521  

(24.4) 

16.7 68.0 11.5 0.5 0.4 0.9 1.4 438.6 275.7 

No PHRST 

 Region# 

178453 

(4.6) 

13.7 70.1 10.3 1.0 0.5 1.2 1.9 n/a n/a 

 

* Military hospitals in PHRST 2 (Naval Hospital, Camp LeJeune) and PHRST 3(Womack Army Hospital) do not report data to NC DETECT  

#Includes missing city of residence and out of state residence  

1 Admissions to general hospital; excludes observation and death in ED  

2 Transfers to another short-term general hospital  

3 Transfers to psychiatric, substance abuse rehabilitation, rehabilitation or veteransô hospitals; Transfers to prisons or prison hospitals 

AMA = leaving ED against medical advice  

LWBS = leaving ED without being seen by a physician, or without receiving/accepting medical advice against leaving  
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Table 3 highlights results for expected source of ED payment, statewide and by PHRST Region. The 

proportion of ED visits categorized as óself-payô in NC in 2007, 24.1%, is much higher than reported by 

NHAMCS for 2005 US data, (16.7, 95% CI 15.1,18.3) (2).  The proportion of NC ED visits covered by 

federal or state payment ranges from 37.5%-52.6% across the PHRSTs, with the state aggregate of 43.5%, 

roughly the same as national US data for 2005, 45.9% (2). 

The burden of óself-payô for ED services is greater in all PHRST regions, except Region 5, than the 

national average for 2005 (2). PHRST Region 5 has the highest proportion of ED visit payment by private 

insurance, and Region 1, the lowest (Table 3).  Region 3 has the greatest proportion of federal or state 

payment for ED visits, largely due to Medicare and Medicaid coverage.  

Table 3: Method of ED Payment by PHRST region of residence 

Statewide % 

Missing 

method 

of ED 

payment 

%  

Private  

insurance 

% 

Medicare 

% 

Medicaid 

% 

Workers 

Compensation 

% 

Other 

govt 

% 

Total 

Federal 

or state 

% 

Self 

pay 

% 

No 

charge 

% 

Other 

 2.3 27.4 

 

18.4 21.4 1.2 2.5 43.5 24.1 0 2.8 

PHRST 

Region 

% 

Missing 

method 

of ED 

payment 

%  

Private  

insurance 

% 

Medicare 

% 

Medicaid 

% 

Workers 

Compensation 

% 

Other 

govt 

% 

Total 

Federal 

or state 

% 

Self 

pay 

% 

No 

charge 

% 

Other 

1 Greenville 0.3 19.0 

 

20.9 24.6 1.1 3.5 50.1 30.2 0 0.3 

2 

Wilmington 

0.2 19.7 21.1 

 

22.2 0.8 5.6 49.6 

 

 

28.5 0 2.1 

3 

Fayetteville 

2.3 21.5 20.9 27.3 1.3 3.2 52.6 22.2 0 1.5 

4 

Raleigh 

11.2 30.0 14.8 19.9 1.1 1.8 37.5 20.9 0.5 0.0 

5 

Greensboro 

0.9 36.4 16.3 21.3 1.0 1.2 39.7 18.1 0 4.8 

6 

Asheville 

0.5 25.2 

 

23.4 17.6 1.6 6.2 48.8 

 

 

23.7 0 1.9 

7 

Charlotte  

0.4 28.1 

 

17.3 20.8 1.4 0.9 40.2 26.8 0 4.5 

No PHRST 2.4 32.9 15.5 11.1 1.1 3.0 30.7 28.4 0 5.6 
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About half of ED visits statewide are by those aged 24-64. This is consistent with national US data (2). 

About 15% of ED visits are by those >64 years of age. Statewide, the proportion of ED visits by women, 

55.6%, is greater than visits by men, 44.4%. There is no particular variance in sex in any PHRST region 

(Table 4).  There is no remarkable difference in ED visits by age group among PHRST regions.  

 

Table 4: Proportion of ED visits by PHRST region of residence, age group, and sex  

Statewide % 

No 

age 

Coded 

% 

Ò1 

 

% 

1-4 

 

% 

5-9 

 

% 

10-14 

 

% 

15-18 

 

% 

19-24 

 

% 

25-44 

 

% 

45-64 

 

% 

>64 

 

 % 

Male 

 

% 

Female 

 

 0 5.2 4.1 4.2 3.7 5.1 11.0 30.6 20.9 15.2  44.4 55.6 

PHRST 

Region 

% 

No 

age 

Coded 

% 

Җм 

 

% 

1-4 

 

% 

5-9 

 

% 

10-14 

 

% 

15-18 

 

% 

19-24 

 

% 

25-44 

 

% 

45-64 

 

% 

>64 

 

 % 

Male 

 

% 

Female 

 

1 

Greenville 

0 4.6 3.8 4.0 3.5 5.4 11.5 28.8 22.0 16.4  43.7 56.3 

2 

Wilmington 

0 5.0 3.8 3.8 3.3 4.7 12.6 29.8 21.5 15.4  43.7 56.3 

3 

Fayetteville 

0 6.2 4.8 4.8 4.0 5.1 10.3 29.4 20.7 14.6  43.6 56.4 

4 

Raleigh 

0 5.8 4.6 4.7 3.8 5.0 10.6 30.9 20.4 14.2  44.0 55.9 

5 

Greensboro 

0 4.8 3.8 4.1 3.8 5.1 10.6 30.6 21.2 16.0  44.6 55.4 

6 

Asheville 

0 3.9 3.2 3.6 3.7 5.2 10.4 30.5 20.6 18.9  45.2 54.8 

7 

Charlotte  

0 5.4 4.2 4.2 3.7 5.2 11.3 32.1 20.4 13.5  44.4 55.6 

No PHRST 0.1 4.7 3.7 3.6 3.7 5.5 11.9 29.8 22.3 14.6  47.9 52.0 

 

The overwhelming majority of patients arrive at the ED by their own transportation, also termed ówalk-inô 

(Table 5). It is a common misconception that most ED visits arrive by ambulance. Method of ED arrival 

has been one of the data elements most difficult to capture in a standardized format. This data element is 

often recorded by participating institutions as free text, and it is one of the most commonly missing 

elements in the hospital administrative databases. PHRST Region 2 has the greatest proportion of arrivals 

by ambulance (Table 5).  



NC DETECT Annual Report (ED Data) 2007  

 

 

© 2009 University of North Carolina at Chapel Hill Page | 17  

 

Table 5: PHRST Region of residence by ambulance or air arrival to the ED  

Statewide % Missing 

Arrival  

Method  

% Walk -in*  % Ambulance# arrival  % Air arrival  % Other  

 21.1 63.7 12.9 0.2 2.1 

PHRST Region % Missing 

Arrival  

Method  

% Walk -in*  % Ambulance# arrival  % Air arrival  % Other  

1 Greenville 43.6 44.1 11.1 0.1 1.1 

2 Wilmington 2.5 79.1 17.9 0.1 0.4 

3 Fayetteville 26.6 58.6 13.6 0.1 1.2 

4 Raleigh 24.8 60.8 12.4 0.0 2.0 

5 Greensboro 5.6 72.7 15.2 0.1 6.4 

6 Asheville 22.9 63.6 12.7 0.2 0.6 

7 Charlotte  22.2 66.1 10.6 0.7 0.5 

No PHRST 22.5 59.5 12.5 0.3 5.2 

Statewide 21.1 63.7 12.9 0.2 2.1 

 

*Walk-in = private transportation, public transportation, non-ambulance law enforcement, and type of walk-in not otherwise specified 

#Only EMS ground ambulance systems; private ambulance systems not included.   

 

ED Syndromes ï Sample Analyses 

The counts and proportions of ED visits meeting the definitions for three different syndromes (Influenza-

Like Illness or ILI, Fever/Rash, and GI All) are shown in Figures 1-3.  Figure 1 illustrates the influenza 

season for 2006-2007, as captured by the ILI Syndrome in NC DETECT.  Unlike the single ILI peak for 

the three previous flu seasons (as reported by the CDC from national data), this flu season had two peaks, 

in late December and mid-February. The number and timing of ILI syndrome peaks for 2006-2007 as 

reported by NC DETECT are in agreement with the CDCôs national and South Atlantic summaries of the 

2006-2007 flu season and also with NCôs ILI Sentinel Provider Network. Figure 2 shows the counts and 

percentage of ED visits classified as Fever/Rash based on the NC DETECT syndrome definition while 

Figure 3 shows this for the NC DETECT GI All syndrome.  Each syndrome shows some seasonal 

variability, with Fever/Rash showing the least seasonality but also being based on the smallest actual 

counts. 
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Figure 1: Influenza -Like Illness Syndrome Counts and Percentages,  2006 -2007 Flu Season 
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Figure 2: Fever/Rash Syndrome Counts and Percentages, 2007 
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Figure 3: GI All Syndrome Counts and Percentages, 2007 
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Most Common ICD-9-CM Final Diagnoses 

Table 6 lists the top 20 diagnosis code groups statewide and Table 7 the top 5 diagnosis code groups by 

age group. In 2007, the 1st and 2nd leading diagnosis code groups in NC were abdominal pain and chest 

pain.  Abdominal pain and chest pain were the 2nd and 4th commonest diagnosis code groups reported in 

the NHAMCS 2005 Emergency Department Summary (2).  The differences in frequency of diagnosis 

code groups categorized by NHAMCS and NC DETECT are very small percentages and are not of 

clinical or operational significance.   Differences between the NC DETECT and NHAMCS could be due 

to a different incidence of illness or injury in our state versus nationwide, or differences in coding 

practices.   
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Table 6: Top 20 Diagnosis Code Groups Statewide 

Top 20 diagnosis code groups*, all ages combined 

Diagnosis Diagnosis Codes # of records % of total visits 

Rate per 1000 person-

years 

Abdominal pain 789 165,622 4.3% 18.3 

Chest pain 786.5 151,438 3.9% 16.7 

Spinal disorder (neck & 

back pain) 720-724 119,209 3.1% 13.1 

Acute URI, exc. 

Pharyngitis 460-461;463-466 116,424 3.0% 12.8 

Contusion, intact skin 

surface 920-924 114,376 3.0% 12.6 

Rheumatism, excl. back 725-729 79,257 2.1% 8.7 

Open wound excl head 874-897 78,573 2.0% 8.7 

Sprains, strains neck & 

back 846,847 74,576 1.9% 8.2 

Cellulitis & abscess 681-682 65,615 1.7% 7.2 

Pyrexia of unknown 

origin 780.6 62,438 1.6% 6.9 

Heart dis, excl. 

ischemic 

391-392.0;393-

398;402;404;415-

416;420-429 57,936 1.5% 6.4 

Fractures, excl. lower 

limb 800-819 57,303 1.5% 6.3 

UTI, unspec 599.0 52,624 1.4% 5.8 

Open wound of head 870-873 52,097 1.4% 5.7 

Acute pharyngitis 462 47,276 1.2% 5.2 

Sprains, strains excl. 

ankle & back 840-844;845.1;848 47,114 1.2% 5.2 

Asthma 493 46,001 1.2% 5.1 

OM & eust tube 

disorders 381-382 45,338 1.2% 5.0 

Pneumonia 480-486 37,018 1.0% 4.1 

Superficial injuries 910-919 36,961 1.0% 4.1 

All other diagnoses  1,877,063 48.7% 207.0 

Missing primary ICD-

9-CM dx code#  469,481 12.2%  

     

Total  3,853,740 100.0%  

*Diagnosis code groups as used in the NHAMCS: 2005 Emergency Department Summary, #386, dated June 29, 2007. #Groups do not 

include E codes. 
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 Table 7: Top 5 Diagnosis Code Groups by Age Group 

Top 5 diagnosis code groups* by age group 

Diagnosis# Diagnosis Codes # of records 

% of total visits in this 

age group 

Rate per 1000 person-

years  

Infants (0-1 years) 

Acute URI, excluding 

pharyngitis 460-461;463-466 26,513 13.3% 108.9 

Pyrexia unknown origin 780.6 24,008 12.0% 98.6 

Otitis media & eustachian 

tube disorders 381-382 17,004 8.5% 69.8 

Unspecified 

viral/chlamydial infection 079.9 5,865 2.9% 24.1 

Pneumonia 480-486 4,990 2.5% 20.5 

Missing primary ICD-9-

CM dx code  25,514 12.8% 104.8 

Toddlers/Preschool (2-4 years) 

Acute URI, excluding 

pharyngitis 460-461;463-466 13,695 8.7% 37.7 

Pyrexia unknown origin 780.6 13,445 8.5% 37.0 

Otitis media & eustachian 

tube disorders 381-382 10,733 6.8% 29.5 

Open wound of head 870-873 8,893 5.6% 24.5 

Asthma 493 4,251 2.7% 11.7 

Missing primary ICD-9-

CM dx code  20,489 13.0% 56.4 

Elementary School (5-9 years) 

Acute URI, excluding 

pharyngitis 460-461;463-466 8,762 5.4% 14.2 

Pyrexia of unknown origin 780.6 7,898 4.9% 12.8 

Open wound of head 870-873 7,319 4.5% 11.9 

Contusion/intact skin 920-924 6,653 4.1% 10.8 

Otitis media & eustachian 

tube disorders 381-382 6,055 3.7% 9.8 

Missing primary ICD-9-

CM dx code  21,019 13.0% 34.1 
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Top 5 diagnosis code groups* by age group 

Diagnosis# Diagnosis Codes # of records 

% of total visits in this 

age group 

Rate per 1000 person-

years  

Middle School (10-14 years) 

Contusion/intact skin 920-924 9,059 6.3% 15.1 

Fractures, excl lower limb 800-819 6,500 4.5% 10.8 

Open wound excluding 

head 874-897 5,862 4.1% 9.8 

Abdominal pain 789.0 5,782 4.0% 9.6 

Sprains & strains excl 

ankle & back 840-844, 845.1, 848 4,680 3.3% 7.8 

Missing primary ICD-9-

CM dx code  19,399 13.5% 32.4 

High School (15-18 years) 

Abdominal pain 789.0 10,455 5.3% 21.0 

Contusion/intact skin 920-924 9,286 4.7% 18.6 

Open wound excluding 

head 874-897 6,053 3.1% 12.2 

Acute pharyngitis 462 5,305 2.7% 10.7 

Acute URI, excl 

pharyngitis 460-461,463-466 5,118 2.6% 10.3 

Missing primary ICD-9-

CM dx code  27,618 13.9% 55.5 

College (19-24 years) 

Abdominal pain 789.0 24,966 5.9% 30.5 

Contusion/intact skin 920-924 13,666 3.2% 16.7 

Spinal disorders 720-724 11,817 2.8% 14.5 

Sprains & strains of neck 

& back 846,847 11,591 2.7% 14.2 

Open wound, excl head 874-897 11,433 2.7% 14.0 

Missing primary ICD-9-

CM dx code  56,088 13.2% 68.6 
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Top 5 diagnosis code groups* by age group 

Diagnosis# Diagnosis Codes # of records 

% of total visits in this 

age group 

Rate per 1000 person-

years  

Young Adult (25-44 years) 

Abdominal pain 789.0 558,162 47.4% 217.6 

Spinal disorders 720-724 54,475 4.6% 21.2 

Chest pain 786.5 50,024 4.2% 19.5 

Sprains & strains of neck 

& back 846,847 35,304 3.0% 13.8 

Contusion/intact skin 920-924 33,120 2.8% 12.9 

Missing primary ICD-9-

CM dx code  142,680 12.1% 55.6 

Middle Aged (45-64 years) 

Chest pain 786.5 54,707 6.8% 24.0 

Spinal disorders 720-724 34,578 4.3% 15.2 

Abdominal pain 789.0 33,982 4.2% 14.9 

Rheumatism excl back 725-729 22,567 2.8% 9.9 

Contusion with intact skin 

surface 920-924 19,531 2.4% 8.6 

Missing primary ICD-9-

CM dx code  92,123 11.4% 40.5 

Senior (65+ years) 

Heart disease, excluding 

ischemic 

391-392.0;393-

398;402;404;415-

416;420-429 34,900 6.0% 32.1 

Chest pain 786.5 29,491 5.0% 27.1 

Abdominal pain 789.0 16,047 2.7% 14.8 

Contusion/intact skin 920-924 15,628 2.7% 14.4 

UTI site not specified 599.0 14,550 2.5% 13.4 

Missing primary ICD-9-

CM dx code  64,235 11.0% 59.1 

*Diagnosis code groups as used in the NHAMCS: 2005 Emergency Department Summary, #386, dated June 29, 2007.  

#Groups do not include E codes. 

For NC DETECT, about 12% of all ED visits are missing an ICD-9-CM diagnosis code.  

Of ED visits with a diagnosis code, about half the visits have 3 or more different diagnosis codes (Figure 

4).  Improvement in completion and recording of ICD-9-CM data elements is important to ensure the 

integrity and precision of NC DETECT data and is a limitation of a system such as NC DETECT, which 

relies upon each contributing institutionôs coding and documentation practices.  
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 Figure 4: Number of Diagnosis Codes per ED Visit in NC DETECT 

 

 

The top five diagnosis code groups in NC, together comprising 17.3% of all reported ED visits, are, in 

descending order, abdominal pain, chest pain, neck and back pain, upper respiratory infections (excluding 

pharyngitis), and skin contusions.  When data are stratified by age group, fever and upper respiratory and 

ear infections predominate through preschool years.  Injuries increase with school age, and continue 

through middle age, possibly representing participation of those age groups in athletics, group sports, and 

driving. Chest pain appears as an important diagnosis code group in young adulthood and increases with 

patient age. 

Injuries   

Table 8 provides data on intentional and unintentional injuries statewide. Injury-related visits are defined 

by NC DETECT as follows:  any one of 11 ICD-9-CM code fields were 800-999 or an E-code was 

present in any 1 of 5 coded cause of injury fields.  Coded cause of injury data are missing for 14.9% of 

injury-related visits (based on diagnosis codes), emphasizing the importance of complete data provision 

by each institution. Unintentional injuries comprise the vast majority (73%) of injuries. Nationally, even 

in urban areas, the proportions of intentional and unintentional injuries are shifting, so that unintentional 

injures (primarily transport-related) predominate (15). 
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Table 8: Injury -Related Visits Statewide  

 

% of All 

Injury -

Related 

Visits 

% of 

All 

ED 

Visits 

Category 

total 

Category 

% of All 

Injury -

Related 

Visits 

All injury -related visits* (n=992,541)  25.8%   

     

Unclassifiable external cause of injury   147816 14.9% 

   Only E code is place of occurrence  0.2% 0.0%   

   Missing or invalid coded cause of 

injury 14.7% 3.8%   

     

     

Unintentional Injuries    728211 73.4% 

     Falls 20.6% 5.3%   

     Motor vehicle traffic 11.7% 3.0%   

     Struck against or struck accidentally  

     by objects or persons 8.5% 2.2%   

     Overexertion and strenuous  

     movements 8.0% 2.1%   

     Cutting or piercing instruments or  

     objects 5.2% 1.3%   

     Natural and environmental factors 3.8% 1.0%   

     Poisoning by drugs, medicinal  

     substances, biologicals, other solid       

     and liquid substances, gases, and  

     vapors 1.2% 0.3%   

     Fire and flames, hot substance or  

     object, caustic or corrosive material,  

     and steam 1.0% 0.3%   



NC DETECT Annual Report (ED Data) 2007  

 

 

© 2009 University of North Carolina at Chapel Hill Page | 28  

 

 

% of All 

Injury -

Related 

Visits 

% of 

All 

ED 

Visits 

Category 

total 

Category 

% of All 

Injury -

Related 

Visits 

     Machinery 0.4% 0.1%   

     Pedal cycle, nontraffic and other 1.5% 0.4%   

     Motor vehicle, nontraffic 0.2% 0.1%   

     Other transportation 0.3% 0.1%   

     Suffocation 0.1% 0.0%   

     Firearm missile 0.2% 0.0%   

     Drowning or submersion 0.0% 0.0%   

     Foreign body 1.6% 0.4%   

     Caught accidentally in or between  

     objects 1.1% 0.3%   

     Other and not elsewhere classified 1.8% 0.5%   

     Mechanism unspecified 6.1% 1.6%   

 

 

 

 

 

Intentional Injuries    47611 4.8% 

  Assault   36141 3.6% 

          Unarmed fight or brawl, striking 

          by blunt or thrown object 1.9% 0.5%   

          Cutting or piercing instrument 0.3% 0.1%   

          Firearms 0.1% 0.0%   

          Other and unspecified mechanism 1.3% 0.3%   

  Self-inflicted   11470 1.2% 

          Poisoning by solid or liquid  0.7% 0.2%   
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% of All 

Injury -

Related 

Visits 

% of 

All 

ED 

Visits 

Category 

total 

Category 

% of All 

Injury -

Related 

Visits 

          substances, gases, and vapors 

          Cutting and piercing instrument 0.2% 0.1%   

          Suffocation 0.0% 0.0%   

          Other and unspecified mechanism 0.1% 0.0%   

          Other causes of violence 0.1% 0.0%   

Injuries of undetermined intent 0.4% 0.1% 3850 0.4% 

Adverse effects of medical treatment 6.6% 1.7% 65053 6.6% 

     

TOTALS 100.0% 25.8% 992541 100.0% 

*ED Visit for injury: any one of 11 ICD-9-CM codes 800-999 or any one of 5 E-codes E800-999 

 

Falls account for the greatest proportion of injuries, 20.6%, or roughly 560 visits/day in NC EDs. The rate 

of fall-related ED visits for all age groups combined is 22.5 per 1000 person-years. The elderly 

experience the greatest proportion of falls (27%) when compared to other age groups, and also have the 

highest rate of falls (Table 9).  Motor vehicle crashes account for 11.7% of all injury-related ED visits, or 

318 visits/day in NC EDs. The rate of motor vehicle traffic crash-related ED visits is 12.8 per 1000 

person-years. Those aged 65 and older comprise 5.3% of all people visiting an ED due to injuries 

sustained in motor vehicle crashes involving driver and passengers; those aged 15-24 comprise 42% of 

such injuries (Table 26).  The incidence, mortality and morbidity from motor vehicle crashes have 

decreased with a comprehensive trauma program which includes primary, secondary, and tertiary 

interventions and patient education (16).  The public health problem of injuries from falls, especially in 

the elderly, deserves a comprehensive approach (17) which includes research, improvement in resource 

allocation, prevention, intervention and rehabilitation. The ageing of the NC population is certain to result 

in an increase in morbidity and mortality from falls in the future.  
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Table 9: Fall Injuri es by Age Group, based upon total of all fall injuries  

Age Group % of all fall injuries Rate of falls/1000 

person-years 

Missing age 0%  

Ò1 3.9 33.1 

>1Ò4 5.9 33.2 

>4Ò9 6.9 22.9 

>9Ò14 6.8 23.0 

>14Ò18 4.1 16.8 

>18Ò24 6.0 15.0 

>24Ò44 20.3 16.1 

>44Ò64 19.1 17.1 

>64 27.0 50.6 

 

Report on Select Disease Groups Resulting in ED Visits  

The authors selected disease groups based upon clinical experience and issues of public health 

importance.  ED Visits for the following Disease groups (a primary or comorbid diagnosis identified in 

Appendix 2) were analyzed by age group and PHRST Region:  1) Chest pain and Ischemic Heart Disease; 

2) Substance abuse/dependency and acute intoxication or withdrawal; 3) Diabetes mellitus; 4) Psychiatric 

Disorders; 5) Asthma; 6) Heart Failure; 7) Neoplasms; 8) Ischemic Stroke and TIA.    

Table 8 displays these disease groups by rate in descending order.  The top five disease groups resulting 

in ED visits are Chest Pain/Ischemic Heart Disease; Substance Abuse, Intoxication, and Withdrawal; 

Diabetes; Psychiatric Disorders; and Asthma. These proportions are not additive; one ED visit could 

comprise ICD-9-CM diagnosis codes in multiple categories.  For example, one ED patient visit could 

result in diagnoses for both chest pain and diabetes. We did not identify disease groups just by primary 

diagnosis because many conditions, such as diabetes, will not necessarily be identified as a primary ED 

diagnosis if the reason for the ED visit is for an acute condition, such as chest pain, heart failure, or 
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ischemic stroke which occurred in a diabetic. The presence of diabetes as a comorbid condition is 

important, however, to acknowledge. Likewise, a diagnosis of óneoplasmô will  not necessarily be 

recorded as a primary diagnosis if the acute condition which caused the ED visit is intractable vomiting or 

dehydration from chemotherapy or febrile neutropenia.  

  

Table 10: Select Disease Groups Resulting in ED Visits in NC, any one of 11 Diagnoses 

Disorder % statewide ED visits  Rate/1000 person-years 

Chest Pain/Ischemic Heart Disease 11.9 50.5 

Substance Abuse/Intoxication/Withdrawal 11.2 47.5 

Diabetes 7.8 33.1 

Psychiatric Disorders 7.7 32.9 

Asthma 4.4 18.5 

Heart Failure 2.7 11.3 

Neoplasms 1.4 5.9 

Ischemic Stroke/TIA 0.8 3.2 

 

Asthma 

There were 49,076 ED visits for asthma in the state of NC in the year 2007.  Asthma represents 1.3% of 

all ED visits as a primary diagnosis, and 4.4% as a primary or comorbid diagnosis (data not shown).  Data 

for asthma were identified using any of the 11 ICD-9-CM coded diagnoses because it is likely that the 

burden of the disorder will  be greatly underestimated if an ED visit for pneumonia or bronchitis is not 

recognized as a visit by a person with asthma as a comorbidity.  Of those ED visits with asthma as a 

primary or comorbid diagnosis, the rate was highest in PHRST 3 and lowest in PHRST 2 (Table 11).   
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Table 11: Rates of statewide ED visits for asthma as an acute or comorbid diagnosi s, by 

PHRST Region of residence 

PHRST Region Rate /1000 person-years 

1 Greenville 20.3 

2 Wilmington 10.5 

3 Fayetteville 24.3 

4 Raleigh 18.3 

5  Greensboro 15.6 

6 Asheville 16.9 

7 Charlotte 16.9 

No PHRST n/a 

 

While the common perception is that asthma is a disease of childhood, about half of ED visits with an 

acute or comorbid diagnosis of asthma are by those aged 25-64, an age group anticipated to be healthy 

and working.  About 20% of ED visits with asthma as a primary or comorbid diagnosis are by children of 

elementary or high school age. Rates of ED visits for asthma are highest in the age group 0-9 yrs (Table 

12). 

 

Table 12: Rates of statewi de ED visits for asthma as an acute or comorbid diagnosis, by age 

group  

Age Group Rate/ 1000Person- years  

Ò1 35.9 

2-4 32.4 

5-9 23.9 

10-14 16.6 

15-18 17.6 

19-24 18.5 

25-44 18.1 

45-64 15.1 

Ó65 16.5 
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Cardiovascular Disease 

The statewide proportions and rates of cardiovascular disease, by primary and comorbid condition, and by 

PHRST Region of Residence, are presented in Tables 13 and 14. 

 

Table 13: Proportions and rates of statewide ED visits for selected cardiovascular diseases, 

with data by  primary and comorbid diagnosis  

Condition Statewide ED visits by  

Primary Diagnosis  

Statewide ED visits by 

Primary and Comorbid Diagnosis 

 Percent Rate per 1000 

person-years 

Percent Rate per 1000 

person-years 

Chest Pain/Ischemic 

Heart Disease 
5.2% 22.3 11.9% 50.5 

Heart Failure 0.6% 2.5 2.7% 11.3 

Stroke/TIA 0.4% 1.6 0.8% 3.2 

 

Table 14: Rates of statewide ED visits for selected cardiovascular diseases (primary and 

comorbid diagnosi s) by PHRST Region of residence 

PHRST Region Of residence  Chest 

Pain/Ischemic 

Heart Disease, 

Rate/1000  

person-years 

Heart Failure, 

Rate/1000 

person-years 

Stroke/TIA,  

Rate/1000 

person-years 

1 Greenville 52.1 12.4 3.6 

2 Wilmington 44.7 9.9 3.1 

3 Fayetteville 60.1 15.2 3.9 

4 Raleigh 39.5 9.1 2.8 

5 Greensboro 48.1 9.6 2.7 

6 Asheville 48.6 10.8 2.3 

7 Charlotte 48.1 10.7 3.1 

No PHRST n/a n/a n/a 
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Chest pain/ischemic heart disease 

As a primary diagnosis, the proportion of chest pain/ischemic heart disease is 5.2% of ED visits (Table 

13). The proportion of ED visits for chest pain/ischemic heart disease as a primary or comorbid condition 

is 11.9%, the highest disease group proportion of those disease groups selected for review in this report.  

 

Those 65 years and older have the highest rate of ED visits for chest pain and ischemic heart disease 

primary and comorbid diagnoses, 175.2/1000 person-years (Table 15).  Rates increase with age, with rates 

increasing markedly from age 45 upward.  

 

Table 15:  Proportions and rates of ED chest pain/ischemic heart disease acute and 

comorbi d diagnosis visits by age group  

Age Group Of all ED visits with chest pain/IHD, as acute or 

comorbid diagnosis, % ED visits by age group 

Rate/1000 person-years  

Ò1 0.1 1.8 

2-4 0.1 1.2 

5-9 0.5 3.6 

10-14 0.8 6.3 

15-18 1.7 15.9 

19-24 3.8 21.5 

25-44 20.0 35.7 

45-64 31.3 63.0 

Ó65 41.6 175.2 

 

The highest rate of ED visits for chest pain and ischemic heart disease as an acute and comorbid diagnosis 

is in PHRST 3 and the lowest in PHRST 4 (Table 14). The proportions of women with chest pain and 

ischemic heart disease (53.6%), and men (46.4%), are similar to the statewide proportions for overall ED 

visits by women (55.6%), and men (44.4%) (data not shown).  
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Heart Failure  

The statewide rate of ED visits with an acute or comorbid diagnosis of heart failure (11.3/1000 person-

years) is much lower than that of chest pain/ischemic heart disease (50.5/1000 person-years).     

As expected, the age group with the highest rate of ED visits for heart failure as a primary or comorbid 

diagnosis, is the group 65 years and older, with a rate of 63.5 visits/1000 person-years (data not shown).  

The rate of ED visits for heart failure as the primary diagnosis for those aged 65 years and older is 

13.7/1000 person-years. The difference in rates when primary and comorbid diagnoses are grouped to 

identify heart failure, versus the rate for heart failure as a primary diagnosis only, could be explained by 

the condition which was responsible for ED presentation, as well as physician documentation practices. 

For example, a patient with an ED diagnosis of pneumonia, but with worsening or underlying congestive 

heart failure, would be given a primary diagnosis of ópneumoniaô if pneumonia symptoms (fever, cough, 

dyspnea) were the primary reason for the ED visit, and óheart failureô as a secondary diagnosis if that was 

felt to represent a comorbidity. The diagnosis for a patient with acute pulmonary edema, however, would 

likely be óheart failureô or one of its synonyms, if pulmonary edema signs and symptoms (dyspnea, 

orthopnea, bilateral rales, and response to diuretics and vasodilators) were the primary reason for the ED 

visit.  Little, if anything, is known about diagnosis documentation practices of emergency physicians in 

this regard.  

Ischemic Stroke/TIA 

The pathophysiology of ischemic stroke/TIA and brain hemorrhage (subarachnoid, intracerebral, 

subdural, and epidural hemorrhage) are very different, so for purposes of this report, we report on 

ischemic stroke/TIA (Appendix 2).  Ischemic stroke/TIA as a primary diagnosis accounts for 0.4% of ED 

visits, and as a primary or comorbid diagnosis, 0.8% (Table 13). 

    

In 2007, there were 14,081 ED visits for ischemic stroke /TIA as the primary diagnosis, and 29,063 ED 

visits for Stroke/TIA as a primary or comorbid diagnosis. The voluntary North Carolina Collaborative 

Stroke Registry (NCCSR) reported 2,144 hospitalized acute ischemic stroke patients from December 

2002-October 2003 (18).  A statewide database such as NC DETECT has the potential to provide a closer 

approximation of population-based rates than specialized registries, because it includes all ED visits, 

including visits for patients who may have been given the acute diagnosis of stroke/TIA but were 
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discharged from the ED.  For example, patients for whom there is no further therapy for TIA or stroke, or 

patients who do not wish further therapy, would fall into this category. Reporting data by both primary 

and comorbid diagnosis better defines the stroke burden, as it identifies patients with past stroke/TIA 

(who have a greater risk of future stroke), those with stroke/TIA for whom further evaluation would be 

appropriate in an outpatient setting,  as well as those with diagnosed acute stroke/TIA. PHRST Region 7 

has the highest proportion of ED visits (23%) with a primary or comorbid diagnosis of ischemic 

stroke/TIA, though region 3 had the highest rate, 3.9/1000 person-years.  PHRST Region 6 has the lowest 

proportion and rate (Table 14).   

Diabetes 

ED visits for diabetes, either as the primary or comorbid diagnosis, represent 7.8% of all ED visits and a 

statewide rate of 33.1/1000 person-years. ED visits for diabetes represent the 3rd highest disease group in 

this study. The rate of ED visits with diabetes increases dramatically beginning in the 25-44 year age 

group (Table 16). Ninety-seven percent of ED visits with diabetes as a primary or comorbid diagnosis are 

made by those 25 years and older (data not shown), and nearly 80% are by those 45 years of age or older.  

PHRST Region 3 has the highest rate of ED visits with diabetes as a primary or co-morbid diagnosis 

(Table 17).  
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Table 16: Proportions and Rates of ED v isits for diabetes by Age Group  

Age Group % ED visits With diabetes Rate/1000 person-years 

Ò1 0 0.2 

2-4 0 0.4 

5-9 0.1 0.7 

10-14 0.4 1.8 

15-18 0.6 3.8 

19-24 1.7 6.3 

25-44 17.5 20.5 

45-64 39.4 51.9 

Ó65 40.2 111.0 

 

Table 17: Rates of ED visits for diabetes by PHRST Region of Residence 

PHRST Region Rate/1000 person-years 

1 Greenville 39.7 

2 Wilmington 29.5 

3 Fayetteville 43.8 

4 Raleigh 26.5 

5 Greensboro 27.2 

6 Asheville 32.9 

7 Charlotte 29.5 

No PHRST n/a 
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Neoplasms 

óNeoplasmô as an ED visit diagnosis typically represents complications of treatment for cancer; 

óneoplasmô is not expected to be a primary ED diagnosis. óNeoplasmô as a primary or comorbid diagnosis 

comprise 1.4% of all 2007 ED visits, with an overall rate of 5.9/1000 person-years. The rate is highest in 

the age group Ó65 years (Table 18).  The rates for ED visits related to neoplasms by PHRST Region of 

residence range from 4.6/1000 person-years (Region 5) to 7.4/1000 person-years (Region 3) (Table 19).  

Three percent of ED visits with an acute or comorbid diagnosis of neoplasms are younger than 25 years 

(Table 18).  

Table 18: 0ÒÏÐÏÒÔÉÏÎÓ ÁÎÄ 2ÁÔÅÓ ÏÆ %$ ÖÉÓÉÔÓ ÆÏÒ Ȭ.ÅÏÐÌÁÓÍÓȭ ÁÓ ÐÒÉÍÁÒÙ ÁÎÄ Ãomorbid 

diagnosis, by Age Group 

Age Group % ED Visits For Neoplasms Rate/1000 person-years  

Ò1 0.3 0.6 

2-4 0.3 0.5 

5-9 0.3 0.3 

10-14 0.3 0.3 

15-18 0.4 0.5 

19-24 1.4 0.9 

25-44 13.4 2.8 

45-64 33.7 7.9 

Ó65 49.9 24.6 

 

Table 19: 2ÁÔÅÓ ÏÆ %$ ÖÉÓÉÔÓ ÆÏÒ Ȭ.ÅÏÐÌÁÓÍÓȭ ÂÙ 0(234 2ÅÇÉÏÎ ÏÆ ÒÅÓÉÄÅÎÃÅ 

PHRST Region Rate/1000 person-years 

1 Greenville 6.7 

2 Wilmington 5.7 

3 Fayetteville 7.4 

4 Raleigh 5.3 

5 Greensboro 4.6 

6 Asheville 5.3 

7 Charlotte 5.4 

No PHRST n/a 
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Substance Abuse/Dependence (SAD) and Alcohol Intoxication/Withdrawal (AIW) 

The primary or comorbid diagnoses of  Substance Abuse or Dependence (SAD) and Alcohol Intoxication 

or Withdrawal (AIW) represent 11.2% of all 2007 ED visits and a rate of 47.5/1000 person-years (data 

not shown).  The burden of SAD/AIW, at 430,698 ED visits in 2007, represents about 1180 ED visits/day 

to NC EDs.  Substance Abuse and Dependence is a public health problem not only in NC, but in other 

states, nationally in the US, and in other nations (19, 20, 21). There are insufficient treatment programs 

for substance abuse (21), even though data suggest that treatment is as effective as for chronic disorders 

such as diabetes and hypertension (22). Tables 20 and 21 list these conditions by Age Group and PHRST 

Region of residence. 

Table 20: Rates and proportions of Substance Abuse o r Dependence (SAD) and Acute 

Withdrawal or I ntoxication (AIW) by Age Group  

Age Group % ED Visits Rate/1000 person-years 

0-9 0.1 0.6 

10-14 0.2 1.3 

15-18 3.4 29.7 

19-24 14.1 74.5 

25-44 46.2 77.5 

45-64 29.8 56.3 

Ó65 6.3 24.8 
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Table 21: Rates for Substance Abuse or Dependence (SAD) and Acute Withdrawal or 

Intoxication (AIW ) by PHRST Region of residence 

PHRST Region Rate/1000 person-years 

1 Greenville 33.2 

2 Wilmington 33.2 

3 Fayetteville 44.7 

4 Raleigh 32.1 

5 Greensboro 48.6 

6 Asheville 64.5 

7 Charlotte 53.5 

No PHRST n/a 

 

SAD/AIW becomes evident in age group 15-18 and is high in all remaining age groups, including those 

65 and older. PHRST Region 7 had the greatest percentage of ED visits for SAD/AIW (data not 

shown) but PHRST Region 6 had the highest rate, 65.1/1000 person-years.    
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 Psychiatric Disorders 

Psychiatric Disorders as a primary or comorbid diagnosis, accounted for 7.7% of ED visits in North 

Carolina in 2007, representing a rate of 32.9/1000 person-years (Table 22 and 23).  Psychiatric Disorders 

include a great many conditions, and the dementias are included in the ICD-9-CM diagnosis code set 

óMental Disordersô. For purposes of this report, drug and alcohol intoxication and withdrawal were 

included in the SAD/AIW diagnosis group. The burden of psychiatric disorders begins in adolescence and 

continues through adulthood, but the rate rises dramatically in those over 64 years of age, to 82.3/1000 

person-years.  The demand for geriatric-psychiatric services will be expected to rise as the NC population 

ages.  

Table 22: Proportions and Rates for Psychiatric Disorders as a primary or comorbid 

diagnosis by Age Group 

Age Group % ED visits Rate/1000 person-years 

Ò1 0.0 0.4 

2-4 0.1 1.2 

5-9 0.6 2.7 

10-14 1.6 8.1 

15-18 3.4 20.5 

19-24 7.0 25.5 

25-44 29.9 34.7 

45-64 27.3 35.8 

Ó65 30.0 82.3 
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Table 23: Rates for ED visits for Psychiatric Disorders as primary or com orbid diagnosis by 

PHRST Region 

PHRST Region Rate/1000 person-years  

1 Greenville 31.1 

2 Wilmington 23.6 

3 Fayetteville 33.5 

4 Raleigh 25.3 

5 Greensboro 32.4 

6 Asheville 46.0 

7 Charlotte 31.4 

NO PHRST n/a 

Comparison of Psychiatric Disorders and Substance 

Abuse/Dependence/Intoxication/Withdrawal 

Of ED visits for either condition as a primary or comorbid diagnosis, 9.8% of ED visits were given a 

diagnosis code for  SAD/AIW, 6.4% were given a diagnosis code for psychiatric disorders, and 1.4% of 

ED visits were given a diagnosis code for both SAD/AIW and psychiatric disorder.  Consequently, a total 

of 17.6% of ED visits were given a diagnosis code for SAD/AIW and/or psychiatric disorders. Only 8% 

of those given a primary diagnosis code representing SAD/AIW or psychiatric disorders were given both 

diagnosis codes. It is commonly reported that substance abuse and psychiatric disorders are comorbidities 

of each other. In this dataset, these diagnoses occur as comorbidities in a relatively small proportion of 

ED visits. Reasons cannot be identified but could be the fact that physicians focus on one or the other 

diagnosis rather than assessing each patient for both (23). 
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Select Groups of Coded Causes of Injury Resulting in ED Visits  

Motor Vehicle Crashes, Pedal Cyclists, and Pedestrian Injury  

Table 24 represents statewide proportions and rates of motor vehicles crashes (driver and passenger), 

pedal cyclists, and pedestrian injury. ED visits related to motor vehicle crashes (either drivers or 

passengers) accounted for 2.5% of ED visits in NC in 2007, and occurred at a rate of 10.8 visits/1000 

person-years. Motor vehicle crash rates involving drivers or passengers range from a low of 7.7/1000 

person-years in PHRST Region 5 to a high of 12.6/1000 person-years in PHRST Region 3 (Table 25).  

While the US annual death rate from motor vehicle crashes decreased by 90% from 1925 to 1997 (24), 

the injury prevention job is not done. The fatality rates of certain injuries, such as aortic injury, have not 

decreased with time (25). Certain populations -- young drivers and passengers, alcohol and drug-

intoxicated drivers -- are at high risk for motor vehicle crashes. Injury prevention efforts to prevent motor 

vehicle collisions with pedestrians and pedal cyclists, and to encourage 100% proper restraint use, need to 

continue. NC DETECT is an important component of a public health surveillance system to identify 

vulnerable populations and analyze trends in ED visits for motor vehicle crashes.  

Table 24: Statewide Proportions an d Rates of Motor Vehicle Crashes, non-traffic motor 

vehicle crashes, pedal cyclist injuries, and pedestrian injuries  

Injury Type  % of ED visits Rate /1000 

Person-years 

MVC traffic, driver  and passenger 2.5 10.8 

MVC non traffic 0.1 0.5 

Pedal Cyclist 0.2 0.9 

Pedestrian accident 0.0 0.2 
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Table 25: Rates per 1000 person/years for motor vehicle crash (MVC), pedal cyclist, and 

pedestrian injuries by PHRST Region  

PHRST 

Region 

MVC,  

Driver 

and 

Passenger 

MVC,  

Non- 

Traffic  

Pedal  

Cyclist 

Pedestrian  

1 Greenville 11.8 0.6 0.9 0.1 

2 Wilmington 11.6 0.4 0.8 0.1 

3 Fayetteville 12.6 0.7 0.8 0.3 

4 Raleigh 9.1 0.3 0.7 0.1 

5 Greensboro 7.7 0.5 0.8 0.2 

6 Asheville 9.3 0.8 1.0 0.3 

7 Charlotte 10.7 0.4 0.8 0.2 

No PHRST n/a n/a n/a n/a 

 

The highest rate of ED visits for motor vehicle crashes involving drivers or passengers is for age group 

15-24 (Table 26).   Those 64 and older have the lowest rate among all those of driving age.  The highest 

rates of ED visits for motor vehicle crashes, non-traffic injuries (driver and passengers) occur in those 10-

24 years old. Injuries from all-terrain vehicles are on the rise so attention should be focused on improved 

injury prevention strategies and perhaps more stringent regulation for vehicle operation (26).  
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Table 26: Statewide Rates/1000 person -years of ED visits for Motor Vehicle Crashes (MVC) 

(traffic, driver and passenger), MVC (non -traffic, driver and passenger) Pedal Cyclist injuries 

and Pedestrian injuries, by Age gro up 

Age Group MVC, traffic  

Driver and 

Passenger 

 

MVC, non-traffic  

Driver and 

Passenger 

 

Pedal Cyclist 

 

Pedestrian  

 

Ò1 5.4 0.2 0.2 0.0 

2-4 5.0 0.3 1.1 0.1 

5-9 5.1 0.5 3.1 0.1 

10-14 6.1 1.1 3.1 0.3 

15-18 20.7 1.3 1.3 0.4 

19-24 21.7 1.0 0.6 0.3 

25-44 13.8 0.7 0.5 0.3 

45-64 8.2 0.2 0.4 0.2 

Ó65 5.1 0.2 0.1 0.0 

 

With the increasing popularity of bicycle use for transportation, it will be important to assess rates of 

pedal cyclist injuries over time in NC. While the commonest injuries reported are falls from a bicycle, 

morbidity and mortality is highest from bicycle collisions with motor vehicle (27).  Rates of ED visits for 

pedal cyclist injuries are highest in ages 5-14. Bicycle helmet use decreases the risk of head injury (28) so 

there is need for sustained efforts promoting bicycle helmet use. It is not clear whether voluntary or 

legislated helmet use is more effective. In Australia, legislation apparently decreased bicycle helmet use 

(29), although other studies are inconclusive (30). 

 

Pedestrian injury is reported to be the second leading cause of unintentional injury-related deaths for 

children aged 5-14 (31). NC rates of pedestrian injury appear to increase somewhat beginning in the 10-

14 year age group. Older children and adults may be distracted by cell phone use while walking (32) and 

there is variable adherence by drivers and pedestrians to crosswalk laws (33).   

Children who bicycle or walk to school appear to have better levels of physical and cardiovascular fitness, 

and we anticipate that bicycling and walking by children of school age will increase (34).  It will be 
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important to continue to monitor injury trends so that the need for further prevention measures can be 

identified.  

Limitations of NC DETECT ED Data  

Analyses of NC DETECT data are limited to a certain extent given the obvious needs of personal and 

institutional privacy; the legislative boundaries which limit the data elements collected; dependence upon 

institutional coding and electronic reporting practices; lack of standardization of some important data 

elements; and inherent limitations in the analyses of aggregated ED data.  

Analyses based on zip code of residence 

Data in this report are stratified by PHRST regions of patient residence.  We did not analyze by PHRST 

of location of the ED facility visited. It is likely, however, that most ED visits are made in the same 

PHRST region in which the patient resides. An exception would include ED visits by patients whose 

PHRST region of residence borders another PHRST with a closer ED. The assumption that PHRST 

region of residence approximates the PHRST region of ED visit is supported by the low transfer 

proportions to other general or specialist hospitals (Table 2).  

Personal and institutional privacy needs 

Personal and institutional privacy are limited by the Health Insurance Portability and Accountability Act 

(35) and the legislation permitting collection of ED data for public health surveillance in NC (1). Privacy 

considerations are necessary and important limitations (36).  Respect for institutional privacy limits 

access to, and viewing of, an institutionôs data to the institution itself and to local, regional and state 

public health officials. In a public health investigation, state public health officials are also able to access 

more detailed patient information via other secure electronic systems. Individual privacy is an important 

protection and is maintained by the elimination of any patient identifiers in the dataset.  Aggregated data 

without identifiers provide very important information on statewide demographics and epidemiology of 

illness and injury that are useful for public health and policy purposes.  

Legislative boundaries limit the data elements collected 



NC DETECT Annual Report (ED Data) 2007  

 

 

© 2009 University of North Carolina at Chapel Hill Page | 47  

 

NC DETECT is limited by NC legislation to the collection of a specific set of data elements (Appendix 

1), and the inclusion of additional data elements would require legislative action.   

Dependence upon institutional coding and electronic reporting practices  

NC DETECT receives information from hospital administrative and clinical systems; because NC 

DETECT captures secondary data, it has no control over local data input.  While NC DETECT data are of 

high quality for most data elements collected (3), the system depends upon the continued cooperation, 

enthusiasm, and motivation of all of the hospitals in North Carolina.  In addition, not all NC EDs 

contributed data to NC DETECT in 2007. We estimate that 92% of ED visits in NC were captured by NC 

DETECT in 2007.  In addition, the 2007 ED data in NC DETECT exclude military, Veterans 

Administration, prison, and behavioral health hospital EDs.  

Lack of statewide standardization of some important data elements 

NC DETECT depends upon the quality and consistency of institutional coding and electronic reporting 

practices. For example, not all hospitals are able to provide key information such as the free text ótriage 

noteô which enables a more detailed assessment of the patientôs reason for the ED visit. Lack of statewide 

standardization of some data elements, such as triage acuity and chief complaint, prevents aggregation 

and analysis of important items (3).  

Inherent limitations restrict some analyses 

There are a number of inherent limitations which at present make it impossible to analyze ED data for 

information on patterns of, and preferences for, ED usage, as well as information about greater benefits 

for the individual and society. 

 

Analyses of NC ED data do not allow for assessment of óappropriateô or óinappropriateô use of the ED 

based upon illness or injury acuity. Furthermore, there is no agreed-upon definition for óappropriateness 

of ED useô. It is now accepted that óappropriatenessô is a relative term which depends upon multiple 

factors such as socioeconomic status, access to another timely source of care, patient perception of high 

quality care given in the ED, and overall utilization of health care services (37, 38, 39, 40, 41).  Return 

visits to the same ED within 72 hours are tracked, but aggregate analysis does not allow for determining 
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the quality of care for the first ED visit, or whether the return ED visit substituted for a visit to a primary 

care physician.  

 

NC ED visit data do not provide information about whether there is timely access to other types of 

ambulatory care, especially after-hours care for those patients who work during the day (42), or whether 

another source of care would be more, or less, óappropriateô. 

NC DETECT ED data are unable to identify those ED visits directed by the primary care or specialist 

physician or telephone óHealth Linesô.  Nor do they allow us to analyze visits in which important public 

health measures, such as health risk identification (43, 44) or disease and injury prevention education and 

activities (45, 46), are incorporated.  Regardless of the patientôs reasons for the ED visit, the ED can serve 

as a valuable óhubô to direct patients to appropriate resources for subsequent care which can be accessed 

in a timely fashion (47).   

Summary  

In 2007, the 1st and 2nd leading diagnosis groups in NC, abdominal pain and chest pain, were the 2nd and 

4th commonest diagnosis groups reported in the NHAMCS 2005 Emergency Department Summary (2).  

The differences in proportions of diagnosis groups categorized by NHAMCS and NC DETECT are very 

small and not likely to be of emergency department clinical or operational significance.  Differences 

between the two datasets are likely due to inherent differences in data collection as well as the incidence 

of acute injury or illness in NC. Of those disease groups studied, the top three disease groups represented 

in ED visits in NC in 2007 were chest pain/ischemic heart disease (11.9% of all ED visits), substance and 

alcohol abuse or withdrawal (11.2%), and diabetes (7.8%). 

 

The disorders substance abuse/withdrawal/dependence and psychiatric disorders together account for 

17.6% of ED visits.  There are no comparable data nationally (2). ED data can provide valuable 

information on the proportions and rates of ED visits for illness and injury statewide and by region, and 

can identify vulnerable populations and regions in the state.  NC DETECT currently provides the best 

proxy for population-based acute care data in the state of North Carolina.  

 

We hope that yearly reports such as this will inspire those who collect and use NC DETECT data to 

encourage high documentation standards and to minimize the amount of missing data.  
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Future Directions  

 

NC DETECT is a data system that includes more than just ED visit data.  Future Annual Reports will 

cover all data sources in NC DETECT.  While NC DETECT has been developed specifically to address 

the threat of bioterrorism in NC, it is proving useful for many public health purposes beyond 

biosurveillance.  Timely, statewide data from emergency departments and other sources are a great 

resource for all types of public health surveillance in the state. 

 

While this report covers only ED visit data for 2007, additional clinical data sources have been added to 

the system in 2008, including data from all but 2 NC EDs, NC-based Veteranôs Administration hospitals, 

and urgent care clinics in the Greater Charlotte area.  Based on some of the results presented in this 

report, it may be important to explore the addition of emergency department data from behavioral health 

hospitals and military hospitals in NC.  Both these sources of data are fraught with political obstacles to 

obtaining the data.  However, their feasibility for inclusion should be explored.  In addition, the use of the 

available urgent care clinic data may indicate that these are important data to include in NC DETECT, 

warranting exploration of how to go about doing this. 

 

Completeness and quality of the ED visit data are ongoing concerns for NC DETECT and ensuring the 

best quality data possible requires a lot of time and effort.  Efforts to decrease levels of missing data and 

to increase both the reliability and validity of all the data are ongoing.  Any means by which we can 

encourage the data providers to submit all the required data within the 24 hour timeframe required by the 

NC legislation should be pursued.   

 

Finally, the funding base for NC DETECT is less than secure.  Year-to-year contracts with the State 

combined with a variety of additional funding sources have kept the system running and expanding for 

several years.  The additional funding is for special projects and is not designed to support the core 

system functionality.  Obtaining dedicated funding to support the core NC DETECT system is vital to 

ensuring continued operations.  
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Appendix 1: Emergency Department Data Elements Sent to NC DETECT 

DEEDS No. Element Name Description/Notes  

1.01 Patient ID Unique identifier permanently masked to prevent  

re-identification 

1.04 Date of Birth Date/time 

1.05 Sex M, F, U 

1.08 Address City, State, County, Zip  

1.10 Visit ID Unique identifier permanently masked to prevent  

re-identification 

2.01 ED facility ID Location where patient sought care 

3.01 Insurance coverage 

Or other expected 

Source of payment 

Entity or person expected to be responsible for patientôs  

Bill for this ED visit (numeric code) 

4.01 Date/Time first  

Documented in ED 

First date and time documented in patientôs record for this 

ED visit (date/time) 

4.02 Mode of transport to ED Patientôs mode of transport to ED (numeric code) 

4.06 Chief Complaint Patientôs reason for seeking care or attention, expressed 

In terms as close as possible to those used by patient or 

Responsible informant 

4.06a Triage Note Supporting information for chief Complaint 

4.08 First ED Acuity Assessment First ED assessment of patientôs acuity by practitioner 

4.18 First ED SBP Systolic blood pressure (number) 

4.20 First ED DBP Diastolic blood pressure (number) 

4.26 First ED temperature Number  

4.27 First ED temperature  

Reading route  

Number  

5.04 Coded Cause of Injury Encoded description of injury event that precipitated  

Patientôs ED visit; ICD-9-CM E code  

6.02 ED procedure  ICD-9-CM codes and CPT codes for procedures  

8.02 ED Disposition Patientôs anticipated location or status following ED  
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Visit (numeric code) 

8.23 ED Disposition Diagnosis 

Description (repeats) 

Practitionerôs description of condition or problem for 

Which services were provided during patientôs ED  

Visit, recorded at time of disposition  

8.24 ED Disposition Diagnosis 

Code(s) 

ICD-9-CM code(s) assigned to ED disposition diagnosis 
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Appendix 2: ICD-9-CM codes for disease group aggregations  

Any of 11 Diagnoses Asthma/wheezing 493.0, 493.1, 493.2, 493.8, 493.9, 786.07  

 

Any of 11 Diagnoses   

Chest Pain and Ischemic Heart disease 410-414, 426, 427, 786.5, 786.50-786.59   

  

Any of 11 Diagnoses Heart Failure   428 and 518.4 (acute pulmonary edema) 

Excludes due to fumes and vapors 

 

Any of 11 Diagnoses    Ischemic Stroke and TIA 433, 434, 435, 437.0 and 437.1  

 Excludes subarachnoid hemorrhage, subdural and epidural hematoma, intracerebral hemorrhage 

 

Any of 11 diagnoses   Diabetes 250.0, 250.1, 250.2, 250.4, 250.5, 250.6, 250.7, 250.8, 250.9,  

251.0 (hypoglycemia) 357.2, 362.0, 648.0, 707.1 (excludes diabetes insipidus)  

 

Any of 11 diagnoses    Neoplasms   140-239  

 

Any of 11 diagnoses   Substance abuse; drug dependence; acute intoxication; acute withdrawal  

305, 292.0, 291.81, 291.0, 291.4, 980, 304 

 

Any of 11 diagnoses   Psychiatric disorders 290-312 but EXCLUDE 305, 292.0, 291.81, 291.0, 291.4, 

980,  304, 

 

Any one of 5 E codes    MVC Traffic E810.0-819.0 (driver); E810.1-819.1 (passenger) 

 

Any one of 5 E codes MVC Non-Traffic E820.0-825.0 (driver); E820.1-825.1 (passenger) 

 

Any one of 5 E codes    Pedestrian Accident E 826.2; 827.2; 828.2; 829.2 

 

Any one of 5 E codes    Pedal cyclist E810.6-E825.6; E 826.1 
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Appendix 3. NC Hospital Status Report by PHRST, as of September 8, 2008  
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