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Executive Summary  

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.  The 2008 Annual Report presents basic analyses of 4,190,911 emergency department (ED) visits 

from January 1, 2008 through December 31, 2008.   The purpose of the report is to introduce the reader to 

the breadth and depth of ED visit data collected, to provide a picture of who used EDs and for what health 

concerns in 2008, and to demonstrate the syndromic surveillance capacity of the system.  The use of 

NCDETECT data for investigations which can improve the public health of the citizens of North Carolina 

is encouraged. 

 

Syndromic Surveillance 

NC DETECT provides syndrome-based monitoring using data reported from hospital emergency 

departments, the Carolina Population Center (CPC), urgent care centers and emergency medical services 

(EMS).  ED Syndromes are used for both trend analyses and outbreak detection.  Users can review and 

comment on aberrations in the data that warrant further investigation, creating a flexible, user-driven 

surveillance system.  ED Influenza-like illness (ILI) trends are particularly useful for tracking influenza 

morbidity statewide on a near real time basis.  NC DETECT ILI data are distributed weekly to public 

health officials and hospital staff, providing timely data to influence ED and hospital care. In 2008, NC 

DETECT generated an average of 28 signals per day across 100 counties and an average of 33 signals per 

day across 110 hospitals.   

 

Statewide ED Visits, 2008 

In 2008, there were 4,190,911 ED visits reported to NC DETECT, and 69.5% of patients visited the same 

ED only once.  The expected source of payment for ED visits was federal or state programs for 44%, 

private insurance, 26.5%, and self-pay, 24.3% .  Only 13.4% of ED visits resulted in admission to the 

same hospital and 1.7% were transferred to another hospital for care.  

 

Abdominal pain and chest pain were the top two ED diagnoses statewide, but dental problems were the 8th 

leading diagnosis. The ED visit rate for women was 502.4/1000 population and for men, 404.5/1000 

population.  
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Motor vehicle crashes involving traffic continue to dominate the transportation-related injury visits at 

9.9/1000 population.  Highest risk groups include women, Coastal Plain residents, and drivers/passengers 

ages 15-24.  Pedal cyclist injury visits are high among the school-age population (5-14 years old), where 

head injuries are particularly concerning.   

 

Future Goals 

Timely, statewide data from emergency departments are a great resource for many types of public health 

surveillance in the state.  Efforts will continue to focus on increasing the reliability, validity, and 

completeness of all the ED data.  Attention will also turn to expanding use of additional data sources in 

NC DETECT, including ED visit data from NC-based Veteranôs Administration hospitals, pre-hospital 

EMS data from PreMIS, and visit data from urgent care clinics in the Greater Charlotte area.   
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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). Near real-time data from NC emergency departments (EDs), the Carolinas Poison Center 

(CPC), and the Pre-Hospital Medical Information System (PreMIS) are available to authorized users for 

day-to-day   surveillance activities, as well as more in-depth analyses per request.  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 (CCHI) in the Department of 

Emergency Medicine at the University of North Carolina at Chapel Hill, in close collaboration with staff 

in the Communicable Disease Branch of the NC DPH. 

 

While the primary purpose for NC DETECT initially was surveillance to detect events of potential 

bioterrorism, the actual utility of NC DETECT is far broader.  NC DETECT data and reports are used 

across the spectrum of public health, including infectious disease, chronic disease, injury, and 

environmental health.  NC DETECT assists public health officials with detecting and monitoring disease 

outbreaks, food borne illness, seasonal influenza-like illness and gastrointestinal illness trends, and the 

health effects of natural and man-made disasters, among others.   NC DETECT facilitates the timely and 

comprehensive assessment of the health of North Carolinians. 

 

The 2008 Annual Report presents basic analyses of the emergency department (ED) visit data from 

January 1, 2008 through December 31, 2008.   The purpose of the report is to introduce the reader to the 

breadth and depth of ED visit data collected, to provide a picture of who used EDs and for what health 

concerns in 2008, and to demonstrate the syndromic surveillance capacity of the system.  Similar data for 

2007 is available on-line (2) and additional analyses can be requested from CCHI. 
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Characteristics of NC DETECT ED Data  

ED data provide valuable information on acute illness and injury across the state and by region, and can 

identify vulnerable populations for specific disorders.  Hospital discharge databases track only those 

patients admitted to hospitals, typically about 12% of ED visits (3) and 14.2% in North Carolina (Table 

3), therefore excluding 85.8% of ED visits.  Specialized registries, such as trauma registries, often capture 

data from a limited number of hospitals for a defined subset of patients (4,5).  NC DETECT data include 

4,190,911 ED visits for 2008 alone, and more than 11,000,000 ED visits since 2006.     

 

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

NC ED visit rate for 2008 was 454 visits/1000 population (Table 2), an increase from 425 visits/1000 

population in 2007. Our rate estimates are conservative because the numerator and denominator reflect 

slightly different NC demographics. For example, military and imprisoned populations are counted in 

population-based denominator numbers but military and prison hospital EDs do not submit ED visit data 

to NC DETECT.  

 

According to national data, 89% of ambulatory care visits are made to physician offices or clinics, while 

11% are made to EDs (6).  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.  

 

Data Capture  

In 2008, NC DETECT received data on an estimated 99.5% of all ED records from 24/7 acute care 

hospital-affiliated EDs in North Carolina. NC Legislation does not include data collection from EDs of 

psychiatric, prison, military, veterans, and other specialty hospitals (1).  Near real-time data were 

extracted from 110 of 112 eligible hospitalsô administrative and clinical electronic databases.  Medical 

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

Data Elements for Emergency Department Systems (DEEDS) (7), where appropriate, prior to 
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transmission to a data aggregator. Data are validated and received securely every 12 hours in HL-7-like 

format.  Data elements collected are presented in Appendix 1.  

 

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 for general surveillance and bioterrorism-related identification and 

response.  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, 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 is a key tool for rapid monitoring of evolving situations of public health significance.  The 

NC DETECT Web application provides authorized users access to aggregate syndrome reports and to 

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

down to retrieve identifiable data as needed to track and investigate public health events.   Reporting tools 

allow users to monitor and document emerging situations for enhanced situational awareness as well as 

conduct surveillance on select chronic diseases and notifiable conditions.  All NC DETECT Web 

functionality is developed through a user-centered, iterative process, with user feedback from all 

stakeholder groups guiding enhancements and new development. 

 

Custom Analyses and Data Requests  

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

with NC DPH and receive approval from their home institutionôs Institutional Review Board.  Custom 

data requests in 2008 included the following: 

¶ Firearm-related injuries (Duke University) 
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¶ Dataset for triage note natural language processing research (UNC School of Informatics and 

Library Science and UNC School of Nursing) 

¶ Stroke diagnoses for Eastern NC Counties (NC DPH) 

¶ Burn injuries in North Carolina (UNC CCHI) (8) 

 

In addition to providing one-time custom data sets, we provide daily, quarterly or annual datasets to the 

following groups: 

¶ Injury and Violence Prevention Branch, Chronic Disease and Injury Section, North Carolina 

Division of Public Health 

¶ North Carolina Division of Mental Health, Developmental Disabilities and Substance Abuse 

Services 

¶ BioSense (CDC) (9) 

¶ The Distribute Project of the International Society for Disease Surveillance (10) 

 

Innovations in NC DETECT for 2008   

 

In 2008, the following changes were incorporated into the NC DETECT Web application: 

¶ Initial release of statewide syndrome maps allowing users to view syndromic day-by-day trends 

by county 

¶ Additional data elements available for Carolinas Poison Center (CPC) data, including select 

identifiable information that can be decrypted when needed for public health investigations 

¶ CPC data made available on Basic Line Listing Report 

¶ Report documentation to assist users with site navigation 

¶ Improved negation processing of ED triage notes that are used in syndrome classification 

¶ Improved search capacity of Basic Line Listing Report 

¶ Improved user administration and security functionality 

¶ Improved download functionality of Weekly Syndromic Report 

¶ New line listing of notifiable conditions added to ICD-9-CM Group Case report: measles, 

mumps, TB, and pertussis 
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¶ New Custom Event Case Reports added to track the health effects of known events of potential 

public health significance.  These new reports allow age group stratification by event and a chart 

of statewide events to facilitate aggregate monitoring of events outside a userôs jurisdiction.  

Examples of 2008 reports include: 

o Eastern NC Wildfire (including increases in asthma, cardiovascular disease and other 

health effects of smoke) 

o Tropical Storm Hanna 

o Recalls of tomatoes and select supplements with selenium 

o Tick bites 

o Clenbuterol poisoning (contaminated street drugs) 

o Measles 

o Motor vehicle crashes 

o Tornados  

¶ Urgent care data available on the Syndrome Overview and Syndrome Case Reports 

 

Syndromic Surveillance  

NC DETECT provides syndrome-based monitoring using data reported from hospital emergency 

departments, the Carolina Population Center (CPC), urgent care centers and emergency medical services 

(EMS).  The system design was originally focused on bioterrorism surveillance.  However, the flexibility 

of NC DETECT syndromes has enabled changes in surveillance detection as needed to monitor seasonal 

trends as well as identify potential disease outbreaks, such as influenza, a food-borne illness outbreak, or 

a chemical exposure.  Users can review and comment on, or ñannotateò, signals or aberrations based on 

the CDCôs EARS CUSUM algorithms (11) for the entire population, and 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).  The syndromes are based on the CDCôs Syndrome Definitions for 

Diseases Associated with Critical Bioterrorism-Associated Agents (12) 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 from NC DPH, UNC CCHI, 

and the hospital-based public health epidemiologist (PHE) program.  
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For example, an ED visit can be ñbinnedò into one or more of the following syndromes: 

 

Syndrome Diseases the syndrome definition is designed to detect 

Botulism-like Botulism 

Fever/Rash Plague, smallpox, viral hemorrhagic fevers (Ebola, Marburg, Old World Lassa, 

Junin, Machupo), vaccine preventable diseases (rubella, varicella, measles) 

Gastrointestinal All & 

Gastrointestinal Severe 

Anthrax (gastrointestinal); Food borne/infectious diseases: Shigella, 

Salmonella, E. Coli O157:H7, Norovirus;  Chemical agents: Vesicants/Blister 

Agents: sulfur mustard, lewisite, nitrogen mustard, mustard lewisite, 

phosgene-oxime, Ricin (Castor bean oil extract); T-2 mycotoxins: Fusarium, 

Myrotecium, Trichoderma, verticimonosporium, Stachybotrys 

Influenza-like Illness Influenza 

Meningoencephalitis Meningococcal/pneumococcal meningitis, viral encephalitis (WNV, EEE, 

CAL);  Chemical agents: Nerve: Sarin (GB), Tabun (GA), Soman (GD), 

Cyclohexyl Sarin (GF), VX, Novichok agents, organophosphorous compounds 

(carbamates & pesticides); Cyanides: hydrogen cyanide (HCN), cyanogen 

chloride; T-2 mycotoxins: Fusarium, Myrotecium, Trichoderma, 

verticimonosporium, Stachybotrys 

Respiratory Anthrax, plague, tularemia, SARS, influenza;  Chemical Agents: 

Vesicants/Blister Agents: sulfur mustard, lewisite, nitrogen mustard, mustard 

lewisite, phosgene-oxime;  Pulmonary/Choking Agents: phosgene, chlorine, 

diphosgene, chloropicrin, oxide of nitrogen, sulfur dioxide, Ricin (Castor bean 

oil extract); T-2 mycotoxins: Fusarium, Myrotecium, Trichoderma, 

verticimonosporium, Stachybotrys 

Respiratory All1 Category A agents: anthrax, plague, tularemia; 

Other diagnoses of public health priority: SARS, influenza; 

Chemical Agents: Vesicants/Blister Agents. Pulmonary/Choking Agents 

1 Syndrome Respiratory All was too sensitive, reporting too many false positives.  Was not useful to the public 

health epidemiologists, so was dropped from the web interface in 2008. 

 

 

ED Syndrome Sample Analyses 

ED Syndromes are used for both trend analyses and outbreak detection.  ED Influenza-like illness (ILI) 

trends are particularly useful for tracking influenza morbidity statewide on a near real time basis.  NC 

DETECT ILI data are included in the North Carolina Weekly Influenza Summary prepared and 

distributed by the Communicable Disease Branch of the NC DPH.  In addition, hospital-based public 

health epidemiologists and regional surveillance teams create weekly reports that are distributed to 

hospital and local health department staff.  Receiving this data on a weekly basis has direct impact on ED 

and hospital care.  For example it helps hospital laboratories prepare for an upsurge of flu tests; it helps 
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providers anticipate an upsurge in diagnoses, anti-viral prescriptions, and isolation beds; and in the peak 

of an epidemic it may save money because treatment is based upon epidemiologic data.     

 

ILI graphs comparing three flu seasons are shown below.  Figure 1 shows ED ILI visits as a percentage of 

total ED visits grouped by week. This gives a proportion of visits that are attributed to ILI on a weekly 

basis throughout the flu season, and enables public health officials to monitor influenza activity across the 

state.  Using proportions helps account for any underlying variability in total ED visits throughout the 

year.  Figure 2 shows the percentage of ED ILI visits admitted to the hospital by week, and allows public 

health officials to monitor ILI severity.   

 

 

Figure 1.  Weekly percentage of ED visits with influenza-like illness, 2006-2009 
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Figure 2. Weekly percentage of ED visits with influenza-like illness admitted to the hospital, 2006-2009 

 

Annotation Analysis 

With NC DETECT Annotation functionality, authorized users can view the EARS signals for each 

syndrome, drill down to the patient-specific information, add comments to signals and view the 

comments of other users who have access to the same signals. Users also assign an investigation status to 

the signal: active investigation, monitoring, no action needed, or investigation complete. If NC DETECT 

does not generate a signal for a known or suspected public health situation, users have the option of 

adding an event with their own parameters to the Annotation reports for comments and monitoring. 

Events created in 2008 in NC DETECT by authorized users include: 

¶ 1 chemical exposure  

¶ 2 large norovirus outbreaks caused by allegedly contaminated food 

¶ 3 small salmonella-related clusters 

¶ 1 cluster of shigella in a day care center 

¶ 1 cluster of varicella in a school 

¶ 4 clusters of cases with GI symptoms with unknown organisms 

¶ Single, unrelated cases of salmonella, pertussis, shigella, Rocky Mountain Spotted Fever, infant 

botulism, newborn listeriosis, legionella, and meningitis 
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In 2008, NC DETECT generated 10,189 signals based on patientôs county of residence in the ED data (an 

average of 28 signals per day across 100 counties) and 12,218 hospital-based signals (an average of 33 

signals per day across 110 hospitals).  Reviewing the annotation data, 23 county-based signals were 

investigated, 763 signals were immediately ruled out and 9,403 were not documented.   Undocumented 

signals do not necessarily indicate a lack of review of the data.  Hospital-based signals are typically 

documented only by state-funded hospital-based public health epidemiologists (PHE) in 10 hospital 

systems in North Carolina. If the hospital signals are limited to just the hospitals with PHEs, there were 

4001 total signals.  Of these, 235 were investigated, 2,757 were immediately ruled out and 1,009 were not 

documented within the Annotation Report.  In both county and hospital ED data, the syndromes that 

generate the most signals are Respiratory All (~ 20% of all signals), Influenza-like-illness (ILI ) (~ 18%), 

and Gastrointestinal (GI) All ( ~ 16%).  Botulism-like and fever/rash syndromes generate the fewest 

signals, each making up approximately 2% of all generated signals.  Work is ongoing on both syndrome 

definitions and algorithm research to determine new methodologies for improving the positive predictive 

value of NC DETECT for early event detection.  Respiratory All was a test syndrome designed to 

maximize sensitivity.  The high number of false positives captured by this syndrome limited its utility for 

outbreak detection; therefore, it is no longer actively monitored. 

 

ED Visits in NC ɀ an overview  

For this report, ED visits occurring in 2008 were analyzed by sex, age, geographic residence, method of 

arrival to the ED, return and repeat ED visits, expected source of payment, and ED disposition.  Data 

tables include case counts, percents and rates, as appropriate. Rates were calculated using 2008 certified 

NC population estimates (13).  Our rates are conservative estimates given that the denominator is the 

entire population yet the numerator of ED visits excludes visits to military, veterans, psychiatric/specialty 

and prison hospital EDs.  Rates are presented as visits per 1000 population, which is equal to 1000 

person-years given the single, full year of data used.  Data are stratified by three regions of patient 

residence:  Coastal Plains, Piedmont, and Mountains (Appendix 3)(14).  Previously data were stratified by 

the seven Public Health Regional Surveillance Team regions, in order to provide comparable reporting 

regions to the funder, the NC Division of Public Health.  However, the three geographic regions used by 

the Secretary of Stateôs office are more readily intuitive for the general user. 
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More detailed analyses are presented for the following: 

Primary Diagnoses:  NC DETECT records up to 11 diagnoses per patient per visit; the primary 

diagnosis code is intended to capture the most clinically significant ED diagnosis.  We examined the 

top 20 primary individual diagnoses, with minimal grouping of codes for medical clarity, for all visits 

and for visits by repeat patients.  See Tables 4-5. 

 

Diseases: Disease groups thought by the authors to be of epidemiologic or demographic importance 

to NC were selected using ICD- 9-CM code sets and were reviewed for face validity (Appendix 2) 

(15).  Disease groups represent primary conditions for the ED visit as well as co-morbidities reported 

for that ED visit, with up to 11 ICD-9-CM diagnosis codes captured for each visit.  Disease groups 

analyzed include: 1) chest pain and ischemic heart disease; 2) psychiatric disorders; 3) lower 

respiratory tract disorders; 4) substance abuse/dependency (SAD) and acute intoxication or 

withdrawal (AIW); 5) diabetes mellitus; 6) neoplasm; 7) heart failure; 8) dental conditions; 9) stroke 

and TIA; 10) traumatic head injuries; and 11) cardiac arrest.   See Tables 6-20. 

 

Injuries:  Injury groups were assembled according to the classification system used by the 2006 

National Hospital Ambulatory Medical Care System (NHAMCS) report (3), which includes 

unintentional and intentional injuries (Table 21).  Both ICD-9-CM injury and poisoning codes (800-

999) and cause of injury codes (E-codes) were used to capture the maximum number of reported 

visits with some type of injury.  These injury-related visits were then categorized by E-codes only.  

Additional in-depth analyses were done for specific transportation-related ED visits (Tables 23-24).  

These tables cover ED visits due to: 1) motor vehicle traffic crashes; 2) motor vehicle non-traffic 

crashes; 3) pedal cyclist injuries; and 4) pedestrian injuries. 

 

Total NC ED Visits and Repeat Visits  

In 2008, there were 4,190,911 ED visits reported to NC DETECT, representing 2,552,461 individual 

patients.  The majority of patients (69.5%) visited the same ED only once (Table 1) and 30.5% visited the 

same ED two or more times in 2008.  The proportion of total visits that were repeat visits made within 72 

hours of the initial ED visit is 5.3%, compared to 3.6% nationally (3).  The 72-hour rate is an important 

quality control measure; however, this measure also captures patients who were instructed to return to the 

ED for appropriate follow-up treatment.   
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Approximately 27.7% of the total 2008 NC population (9,227,016), visited the same ED in NC at least 

once in 2008, compared to 26.3% in 2007. 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.  Furthermore, 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, resulting in a possible inflation to single patient counts. 

  

Less than 1% of the patients (8,963) were recorded with 12 or more visits in 2008 to the same ED.  

Among these high repeat ED users, the majority were between the ages of 24 and 65.  The most common 

ICD-9-CM diagnoses codes assigned for these repeat users included headaches (784.0), migraines 

(346.9), and symptoms involving abdomen or pelvis (789) for women; and chest pain (786.5), symptoms 

involving abdomen or pelvis (789), and backache (724.5) for men (Table 5). 

 

 

Table 1: Number of ED visits to the same ED 

by patient (n=2,552,461), 2008 

  ED Patients 

Number of Visits Number Percent          

One ED Visit 1,774,168 69.5 

Two ED Visits 436,420 17.1 

Three ED Visits 164,046 6.4 

More than 3 ED Visits 177,827 7.0 

 

 

The 2008 NC ED visit rate, 454 visits per 1,000 NC population, is an increase from 2007 visit rate of 425 

visits per 1,000 population, and continues to be higher than the national estimate for 2006 of 405 visits 

per 1,000 but lower than the estimate for the South , 474 per 1,000 (2).  Over half (56.0%) of ED visits 

statewide were by women (Table 2).  By age, 52.3% of visits were among those aged 25-64, although the 

highest rate of visits was for infants (782.1 per 1000 population) followed by those 65 and older and 

college age young adults (570.2 and 560.3, respectively).  The highest proportion of visits was from 

residents of the Piedmont region (53.8%), the most populous region.  When comparing rates by region, 

Piedmont had the lowest rate (415.4 per 1000 population) compared to Coastal Plains (468.4) and 

Mountains (467.5).  Across regions, the distributions of ED visits by gender and age are fairly consistent, 



NC DETECT ED Data 2008 

 

 

© 2010 University of North Carolina at Chapel Hill Page | 19  

 

with a slightly higher percent of visits among the older population in the Mountains region compared to 

the others (data not shown).   

 

Table 2.  ED visits by gender, age, and region of residence, 2008 

    ED Visits 

  Number Percent Rate 

Total  4,190,911 100.0 454.20 

Gender       

Female 2,347,183 56.0 502.44 

Male 1,842,506 44.0 404.46 

Missing 1,222 0.0 --- 

Age Group       

0-1  201,948 4.8 782.07 

2-4 159,377 3.8 436.83 

5-9 164,021 3.9 271.88 

10-14 148,241 3.5 245.83 

 15-18  209,990 5.0 397.45 

19-24 464,933 11.1 560.34 

25-44  1,284,940 30.7 511.86 

45-64  906,209 21.6 379.20 

65 and over  649,674 15.5 570.16 

Missing 1,578 0.0 --- 

Region of Residence   
 

  

Coastal Plains 1,241,740 29.6 468.43 

Piedmont 2,256,493 53.8 415.43 

Mountains 
 

535,020 12.8 467.52 

Out of State 148,984 3.6 --- 

Missing 8,674 0.2 --- 
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Payment 

The primary expected source of payment for ED visits in North Carolina continues to be State and 

Federal Government programs at 44.0% (Figure 3).  This includes Medicare (18.7%), Medicaid (21.9%), 

Workerôs Compensation (1.1%) and Other Government programs (2.3%).  Private insurance and Self Pay 

combined make up the other half at 26.5% and 24.3% respectively.  Less than one percent of the ED visits 

reported ñno chargeò.  Nationally almost 40% of visitsô expected source of payment was reported as 

private insurance in 2006, the most recent report available (3).  While the economic environment in the 

US and NC was quite different in 2006 than in 2008, the 66% less payment by private insurance in NC 

compared to the national average is striking.   

 

 

Figure 3.  Expected source of payment for ED visit year, 2007 and 2008 

 

 

The distribution of payment source varies by age group, mirroring the 2007 NC DETECT distribution, 

with the youngest and oldest populations relying more on government payments (Figure 4).  This 

distribution is to be expected given the federal insurance programs targeting the very young and the older 

populations.  Also, since the US health insurance system is based upon employer paid insurance, one 

would expect private insurance for the majority during the working years.   
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Figure 4.  Expected source of payment for ED visit by age group, 2008 

 

 

Figure 5 highlights results for expected source of ED payment, statewide and by region. The proportion of 

ED visits categorized as óself-payô in NC in 2008, 24.3%, is much higher than reported by NHAMCS for 

2006 US data, (17.4, 95% CI: 16.0, 18.8) (3).  While the percent covered by private insurance in NC, 

26.5%, is substantially lower than national 2006 data, (39.7, 95% CI: 37.5, 41.9) (3).  The proportion of 

NC ED visits covered by federal or state payment ranges from 40.5%-51.4% across the regions, with the 

state aggregate of 44.0%, roughly the same as national US data for 2006, 44.6% (3).  The Coastal Plains 

region reported the greatest proportion of federal or state payment for ED visits (51.4%), largely due to 

Medicare and Medicaid coverage; while the Piedmont region reported the highest proportion of visits 

covered by private insurance (30.5%).   Note that those visits missing one data field are likely missing 

other data fields; for example 19% of those missing region were also missing expected source of 

payment. 
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Figure 5.  Expected source of payment for ED visit by region of residence, 2008 

 

 

 

Transportation 

The majority of patients arrive at the ED by their own transportation, also termed ówalk-inô (Figure 6). It 

is a common misconception that most ED visits arrive by ambulance. In 2008, 11% arrived with EMS by 

ambulance, less than 1% by air ambulance, and another 2% by other ambulance.  Despite continued 

efforts, method of transportation is still only reported approximately 75% of the time, a slight decrease 

from 2007 when 79% of transport was reported.  NC DETECT is the only statewide data source for this 

information, as the North Carolina EMS Data System, only captures EMS-related calls.   
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Figure 6.  Method of transportation used by ED visits, 2008 

 

 

 

Disposition 

Most patients were cared for and discharged home from the initial hospital where they presented for care, 

75.3%, while only 1.7% of patients transferred to another facility (Table 3). The proportion of admissions 

from the ED to an inpatient unit in the same hospital, 13.4%, is consistent with the national 2006 estimate 

of 12.8%, as are the statewide proportion leaving the ED óagainst medical adviceô, 1.1%, and óleft without 

being seenô, 2.2% (3).  Only slight regional variation was noted, with 78.8% of visits from Mountains 

region residents discharged compared to 75.2% from Piedmont and 74.2% from Coastal Plains regions.  

Some of this difference is made up by a decreased percent of visitors who óleft without being seenô, 0.8% 

in the Mountains region compared to 2.2% and 2.7% in the Piedmont and Coastal Plain regions 

respectively. 

 

Ground 
Ambulance

447,850 
(11%)

Other 
Ambulance2

87,152  (2%)

Walk In1

2,502,534 
(60%)

Missing
1,043,841 

(25%)

Other  
109,534  

(2%)

1Walk-in:  private transportation, public 

transportation, non-ambulance law 

enforcement, and type of walk-in not 

otherwise specified 

2Other ambulance: helicopter ambulance, 

fixed-wing ambulance and ambulance not 

specified.   
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Table 3.  ED visits by disposition, 2008 

  ED Visits 

  Number Percent 

Total Visits 4,190,911 100.0 

Disposition     

Discharged from ED 3,156,443 75.3 

Admitted to hospital1 562,791 13.4 

Transferred to general hospital2 34,172 0.8 

Transferred to specialty care3 36,193 0.9 

Left against medical advice 47,935 1.1 

Left without being seen 90,498 2.2 

Died 8,236 0.2 

Other/Unknown 32,894 0.8 

Missing 221,749 5.3 

1 Admissions to general hospital includes placed in observation unit; 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,  

    prisons or prison hospitals 

 

 

Dispositions varied by age group, with visits by those less than 45 years of age admitted 20%of the time, 

compared to visits by those 45-64 years old and those 65 and older who were admitted or transferred 40% 

and 60% of the time respectively (Figure 7).  Among those ED visits resulting in death, 46.2% were 

among those 65 and older, another 31.2% among those 45-64 years of age (data not shown).   
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Figure 7.  ED visit disposition by age group, 2008 
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ED Visits by Primary Diagnoses  

NC DETECT records up to 11 diagnoses per patient per visit; the primary diagnosis code is intended to 

capture the most clinically significant ED diagnosis.  In 2008, 9.8% of all ED visits were missing an ICD-

9-CM diagnosis code in any of the possible 11 diagnosis code fields and 15.3% were missing an ICD-9-

CM code in the primary diagnosis field (Figure 8).  Among ED visits with a diagnosis code, about half 

the visits reported one or two diagnosis codes, while 44% had three or more.   

 

 

 

Figure 8.  Number of diagnosis codes per ED visit in NC DETECT, 2008 

 

 Of the 4,190,911 total ED visits, 3,547,734 (85%) of these visits reported 8,247 unique primary diagnosis 

codes, while 643,117 (15%) were missing the primary diagnosis.  We examined the top 100 most 

frequently reported individual primary diagnosis codes.  From this list of 100 single codes, we collapsed 

together ones that were considered clinically similar from the perspective of the ED.  Table 4 reports the 

distribution of the top 20 primary individual diagnoses reported in NC DETECT with minimal grouping 

of codes for medical clarity.  Abdominal pain and chest pain were the most frequently reported primary 

diagnoses, both representing over 3% of all primary diagnoses, with rates exceeding 14.0/1000 

population. 
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Table 4.  ED visits by top 20 primary diagnoses with minimal grouping, 2008 

           ED Visits 

Diagnosis Group Diagnosis Codes No. % Rate 

Abdominal Pain 
789.0, 789.00, 789.03, 

789.09 
135,217 3.2 14.7 

Chest Pain 786.5, 786.59 130,763 3.1 14.2 

Back Pain, Strains/Sprains of 

Lumbar spine, Sciatica  

724.2, 724.3, 724.5, 

847.2 
115,514 2.8 12.5 

Acute URI/Pharyngitis, 

Streptococcal sore throat 
034.0, 465.9, 462 108,502 2.6 11.8 

Headache, Migraine Unspecified  784.0, 346.90 92,900 2.2 10.1 

Cough, Bronchitis  786.2, 466.0, 490  83,979 2.0 9.1 

Fever, Unknown origin 780.6, 780.60 80,021 1.9 8.7 

Dental carries, Periapical abscess, 

Tooth/ structure disorders 
521.00, 522.5, 525.9 58,994 1.4 6.4 

Nausea with vomiting, or 

vomiting alone 
787.01, 787.03  57,794 1.4 6.3 

Neck sprains/strains 723.1, 847.0 53,464 1.3 5.8 

UTI 599.0 52,637 1.3 5.7 

Asthma, unspecified 493.90, 439.92 51,458 1.2 5.6 

Pain in Limb 729.5 39,669 0.9 4.3 

Pain in Joint 719.41, 719.45, 719.46 36,894 0.9 4.0 

Essential Hypertension 401.9 34,553 0.8 3.7 

Pneumonia 486 34,510 0.8 3.7 

Open wound of hand or finger 

without complication 
882.0, 883.0 34,137 0.8 3.7 

Otitis Media 382.9 31,620 0.8 3.4 

Syncope and Collapse 780.2 26,174 0.6 2.8 

Contusion of face, scalp, and neck 

except eyes 
920 22,877 0.5 2.5 

All other diagnoses    2,266,117 54.1 245.6 

Missing primary diagnosis code   643,117 15.3 69.70 
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Among the 8,963 patients who visited the ED twelve or more times in 2008, the top single primary 

diagnoses (with no collapsing of codes) are similar to the general ED population.  Abdominal pain, chest 

pain, and backaches are the most frequent diagnoses for men, while headaches/migraines and abdominal 

pain are the most frequent diagnoses for women.  Note the similarity of codes reported (headache and 

migraine) may indicate variation in coding practices as these terms are considered interchangeable by 

some.  .  The fourth most common code for women was chest pain.  A few codes appear among the repeat 

patients that were not noted for the full ED population, including sickle-cell disease related visits 

(282.62), convulsions (780.39), shortness of breath (786.05) and obstructive chronic bronchitis with 

exacerbation (491.21). 

 

Table 5.  Top three primary diagnoses among patients with twelve or more ED visits, 2008 

  Top 3 primary diagnoses (ICD-9 CM code) 

Gender   

Female Headache (784.0), Migraine (346.90), Abdominal pain (789.00) 

Male Chest pain (786.50), Abdominal pain (789.00), Backache (724.5) 

Age Group 
 

0-1  Fever (780.6), Otitis media (382.9), Acute upper respiratory infection (465.9)  

2-4 Fever (780.6), Otitis media (382.9), Cough (786.2) 

5-9 Asthma (493.90), Hb-SS disease with crisis (282.62), Convulsions (780.39) 

10-14 Shortness of breath (786.05), Asthma (493.90), Hb-SS disease with crisis (282.62) 

15-18  Abdominal pain (789.00), Headache (784.0), Urinary tract infection (599.0) 

19-24 
Headache (784.0), Abdominal pain (789.00), Disorder of teeth and supporting 

structures (525.9) 

25-44  Headache (784.0), Abdominal pain (789.00), Migraine (346.90) 

45-64  Chest pain (786.50), Headache (784.0), Abdominal pain (789.00) 

65 and over  
Chest pain (786.50), Obstructive chronic bronchitis with exacerbation (491.21), 

Shortness of breath (786.05) 
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ED Visits by Select Disease Groups  

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

importance.  Table 6 displays the diagnoses counts by group (see Appendix 2 for ICD-9-CM groupings) 

as a summation of primary and comorbid diagnoses reported in any of the 11 diagnosis fields recorded for 

each visit. The top five disease groups resulting in ED visits were Chest Pain/Ischemic Heart Disease; 

Psychiatric Disorders; Lower Respiratory Tract Disorders; Diabetes; and Substance Abuse, Intoxication, 

and Withdrawal. These proportions are not additive as 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.  Table 7 presents the proportion of the top diagnoses that were reported as the primary 

diagnosis.  For example, of the 318,420 visits with a Diabetes diagnosis, only 32,542 or 10.2% of these 

were reported as the primary diagnosis for the visit. 

 

  

Table 6.  ED visits by select diagnosis groups for any of 11 primary and comorbid diagnoses, 2008 

Diagnoses 
ED Visits 

No.1 Percent2 Rate/1000 pop. 

Chest Pain/Ischemic Heart Disease 497,585 11.9 53.93 

Psychiatric Disorders 366,550 8.7 39.73 

Lower Respiratory Tract Disorders 333,498 8.0 36.14 

Diabetes 318,420 7.6 34.51 

Substance Abuse 118,567 2.8 12.85 

Heart Failure 104,781 2.5 11.36 

Neoplasms 79,547 1.9 8.62 

Dental Problems 43,523 1.0 4.72 

Stroke / TIA 32,558 0.8 3.53 

Traumatic Head Injuries 19,285 0.5 2.09 

Cardiac Arrest 7,102 0.2 0.77 
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Table 7.  Percentage of ED visits with select diagnosis groups that were reported as primary 

diagnosis, 2008 

Primary Diagnoses 
ED Visit  

Number Percent1 

Chest Pain/Ischemic Heart Disease 205,933 41.4 

Psychiatric Disorders 81,845 22.3 

Lower Respiratory Tract Disorders 155,458 46.6 

Diabetes 32,542 10.2 

Substance Abuse 32,964 27.8 

Heart Failure 20,702 19.8 

Neoplasms 11,574 14.5 

Dental Problems 24,254 55.7 

Stroke / TIA 17,653 54.2 

Traumatic Head Injuries 11,191 58.0 

Cardiac Arrest 3,771 53.1 

1Percent of diagnosis reported as primary diagnosis.   

 

 

 

Cardiac Disease and Stroke Diagnosis Groups 

The statewide proportions and rates of selected cardiac diseases and stroke syndromes, by primary and 

comorbid conditions, and by demographic characteristics, are presented in Tables 8-10. 

 

Table 8.  ED visits with Cardiac or Stroke/TIA diagnosis as any of 11 primary or comorbid 

diagnoses, 2008 

Condition 

ED Visits by Primary 

Diagnosis   

ED Visits by Primary  

and Comorbid 

Diagnosis 

No. % Rate 
 

No. % Rate 

Chest Pain/Ischemic Heart Disease 205,933 4.9 22.32   497,585 11.9 53.93 

    Acute Myocardial Infarction - STEMI 2,801 0.1 0.30 
 

3,590 0.1 0.39 

    Acute Myocardial Infarction - non-STEMI 5,017 0.1 0.54 
 

9,014 0.2 0.98 

Heart Failure 20,702 0.5 2.24   104,781 2.5 11.36 

Strokes and TIA 17,653 0.4 1.91   32,558 0.8 3.53 
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Table 9.  ED visits with Chest Pain/Ischemic Heart Disease, Heart Failure, or Stroke/TIA diagnosis 

as any of 11 primary or comorbid diagnoses, 2008 

  Chest Pain / Ischemic 

Heart Disease  
Heart Failure  Strokes and TIA 

  No. % Rate  No. % Rate  No. % Rate 

Total  497,585 100.0 53.93  104,781 100.0 11.36  32,558 100.0 3.53 

Gender                       

Female 267,818 53.8 57.33  59,682 57.0 12.78  17,797 54.7 3.81 

Male 229,674 46.2 50.42   45,087 43.0 9.90   14,750 45.3 3.24 

Missing 93 0.0 ---  12 0.0 ---  11 0.0 --- 

Age Group                       

0-1  463 0.1 1.79  71 0.1 0.27  40 0.1 0.15 

2-4 483 0.1 1.32   15 0.0 0.04   16 0.0 0.04 

5-9 2,391 0.5 3.96  19 0.0 0.03  26 0.1 0.04 

10-14 4,208 0.8 6.98   25 0.0 0.04   27 0.1 0.04 

15-18  8,645 1.7 16.36  45 0.0 0.09  39 0.1 0.07 

19-24 19,847 4.0 23.92   321 0.3 0.39   135 0.4 0.16 

25-44  100,365 20.2 39.98  6,076 5.8 2.42  1,806 5.5 0.72 

45-64  158,199 31.8 66.20   27,952 26.7 11.70   9,511 29.2 3.98 

65 and over  202,832 40.8 178.01  70,237 67.0 61.64  20,949 64.4 18.38 

Missing 152 0.0 ---   20 0.0 ---   <10 --- --- 

Region of Residence 

Coastal Plains 151,191 30.4 57.03   33,160 31.6 12.51   9,339 28.7 3.52 

Piedmont 
 

264,023 53.1 48.61  54,608 52.1 10.05  18,668 57.4 3.44 

Mountains 64,409 12.9 56.28   13,924 13.3 12.17   3,277 10.1 2.86 

Out of State 17,461 3.5 ---  3,044 2.9 ---  1,256 3.8 --- 

Missing 501 0.1 ---   45 0.0 ---   18 0.1 --- 

 
 

 

Chest Pain and Ischemic Heart Disease 

As a primary diagnosis, the proportion of chest pain/ischemic heart disease is 4.9% of ED visits (Table 8). 

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

11.9%, with a rate of 53.93 visits per 1000 population.  Those 65 years and older have the highest rate of 

ED visits for chest pain and ischemic heart disease primary and comorbid diagnoses, 178.01/1000 

population (Table 9).  The Coastal Plains and Mountains regions have similarly high rates; while the 
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Piedmont region rate is almost 10/1000 lower (Table 9).   Among these ED visits, 12,604 (2.5%) were 

acute myocardial infarctions, with approximately one-third (3,590) of these reporting ST elevation 

(STEMI) in the ED diagnosis.   The unadjusted rate among women is higher than men (57.33 vs 50.42, 

respectively); however, age-adjusted rates by gender find almost identical rates in the oldest age group, 

21.42 per 1000 women and 22.74 per 1000 men (data not shown).  There is a larger rate discrepancy in 

the 25-44 year old age group between women (12.13 /1000 women) and men (9.65 /1000 men).   

 

Heart Failure  

The statewide rate of ED visits with an acute or comorbid diagnosis of heart failure (11.36/1000 

population) is much lower than that of chest pain/ischemic heart disease, and as a primary diagnosis, the 

rate for heart failure is only 2.24 visits/1000 population.  As expected, the age group with the highest rate 

of ED visits for heart failure is the group 65 years and older, with a rate of 61.64 visits/1000 population.  

This represents a slight decline in rates from 2007 rate of 63.5 visits/1000 population.  Age-adjusted 

gender specific rates are similar until the oldest age cohort, when the rate among women becomes over 

1.5 times higher than for men (8.00 / 1000 women vs. 5.19 / 1000 men).   

 

Strokes and Transient Ischemic Attacks (TIA)  

The rates for strokes and TIA are lower compared to other cardiac diseases (Table 9).  Strokes/TIA as a 

primary diagnosis accounts for 0.4% of ED visits, and as a primary or comorbid diagnosis, 0.8% (Table 

8).  In 2007, there were 29,063 ED visits with a diagnosis for Ischemic stroke or TIA as a primary or 

comorbid diagnosis, compared to 28,643 in 2008.   Adding in the Hemorrhagic strokes for 2008 increases 

the count of ED visits with a stroke diagnosis to 33,620, which may include multiple stroke-related 

diagnoses per visit in some cases (Table 10). A comparison across TIA, Ischemic strokes and 

Hemorrhagic strokes finds the highest rates for Ischemic strokes (1.98/1000 population), increasing rates 

for all conditions with age, and lower rates in the Mountains region (Table 10).  The percent of stroke and 

TIA related ED visits admitted to the hospital is higher than for many conditions, 69.5%, and ranges from 

57.3% for Hemorrhagic strokes to 77.7% for Ischemic strokes (data not shown).    
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Table 10.  ED visits with TIA, Ischemic Stroke, or Hemorrhagic Stroke diagnosis as any of 11 

primary or comorbid diagnoses, 2008 

  TIA   Ischemic Stroke  Hemorrhagic Stroke 

  No. % Rate  No. % Rate  No. % Rate 

Total  10,362 100.0 1.12   18,283 100.0 1.98   4,975 100.0 0.54 

Gender                       

Female 6,090 58.8 1.30  9,827 53.7 2.10  2,440 49.0 0.52 

Male 4,269 41.2 0.94   8,449 46.2 1.85   2,534 50.9 0.56 

Missing <10 --- ---   <10 --- ---   <10 --- --- 

Age Group                       

0-1  0 --- ---  <10 --- ---  32 0.6 0.12 

2-4 0 --- ---   <10 --- ---   11 0.2 0.03 

5-9 <10 --- ---  <10 --- ---  13 0.3 0.02 

10-14 <10 --- ---   12 0.1 0.02   12 0.2 0.02 

15-18  <10 --- ---  <10 --- ---  25 0.5 0.05 

19-24 15 0.1 0.02   55 0.3 0.07   68 1.4 0.08 

25-44  557 5.4 0.22  827 4.5 0.33  462 9.3 0.18 

45-64  3,149 30.4 1.32   5,141 28.1 2.15   1,538 30.9 0.64 

65 and over  6,625 63.9 5.81  12,211 66.8 10.72  2,813 56.5 2.47 

Missing <10 --- ---   <10 --- ---   <10 --- --- 

Region of Residence           

Coastal Plains 3,154 30.4 1.19   5,226 28.6 1.97   1,298 26.1 0.49 

Piedmont 5,828 56.3 1.07  10,462 57.2 1.93  2,980 59.9 0.55 

Mountains 
 

969 9.4 0.85   1,932 10.6 1.69   463 9.3 0.40 

Out of State 408 3.9 ---  651 3.6 ---  231 4.6 --- 

Missing <10 --- ---   12 0.1 ---   <10 --- --- 

  
 

According to the North Carolina Collaborative Stroke Registry (NCCSR), NC, as part of the ñStroke 

Beltò,  has the 6th highest stroke mortality rate in the nation, with 4,335 stroke-related deaths reported in 

2007 (16).   NCCSR, a voluntary registry with 53 NC hospitals reporting, provides information on stroke-

related hospitalizations.  A mandatory statewide database such as NC DETECT has the potential to 

provide a statewide approximation of population-based  ED visit rates and subsequent hospitalizations, 

because it reports all ED visits, including visits for patients who may have been given the acute diagnosis 

of stroke/TIA but were 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. 
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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.  The combination of mortality data surveillance with ED data surveillance provides a more 

complete picture of the true burden of stroke in NC. 

 

 

Psychiatric Disorders 

Psychiatric Disorders as a primary or comorbid diagnosis, accounted for 8.7% of ED visits in North 

Carolina in 2008, representing a rate of 39.73/1000 population (Table 6), and was recorded as the primary 

diagnosis in almost one-quarter of those visits.  ICD-9-CM diagnosis codes for Psychiatric Disorders 

cover a great many conditions, including dementia.  Dementia diagnoses represent only 1.5% of the 

reported psychiatric diagnoses, so they have been aggregated with all other psychiatric disorders.   For 

purposes of this report, drug and alcohol intoxication and withdrawal were included in the Substance 

Abuse/Dependence and Alcohol Intoxication/Withdrawal (SAD/AIW) diagnostic group (see below).  

 

The rates for Psychiatric Disorders are highest among women (47.73 visits/1000 population), the elderly 

(86.97/1000 population) and among those living in the Mountains region (52.65/1000 population).  The 

burden of psychiatric disorders begins in adolescence and continues through adulthood, but the rate rises 

dramatically in those over 64 years of age (Table 11).  As one would expect, the rate for dementia 

increases with age; however, even among those 65 years and older, the rate for dementia-related disorders 

was 4.60/1000 population compared to 82.36/1000 population for the non-dementia visits (data not 

shown).  The demand for geriatric-psychiatric services will be expected to rise as the NC population ages.  

Among those with a psychiatric diagnosis, a higher proportion of the expected payment source was state 

or federal government compared to the overall ED visit average, 55.8% and 44.0% respectively.  

Substantially higher rates in the Mountains region compared to the rest of the state do raise concerns 

about increased socio-economic stressors or possibly more limited access to outpatient mental health 

services.   Mental health is a global public health problem (17-18) that continues to demand our attention 

and compassion. 
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Table 11.  ED visits with a Psychiatric Disorder diagnosis as any of 11 primary or  

comorbid diagnoses, 2008 

  ED Visits 

  No. % Rate 

Total Psychiatric Disorders 348,874 100.0 37.81 

Gender       

Female 222,951 63.9 47.73 

Male 125,840 36.1 27.62 

Missing 83 0.0 --- 

Age Group       

0-1  124 0.0 0.48 

2-4 476 0.1 1.30 

5-9 1,809 0.5 3.00 

10-14 5,419 1.6 8.99 

15-18  11,900 3.4 22.52 

19-24 25,782 7.4 31.07 

25-44  108,251 31.0 43.12 

45-64  95,890 27.5 40.13 

65 and over  99,096 28.4 86.97 

Missing 127 0.0 --- 

Region of Residence       

Coastal Plains 97,381 27.9 36.74 

Piedmont 180,818 51.8 33.29 

Mountains 60,248 17.3 52.65 

Out of State 10,018 2.9 --- 

Missing 409 0.1 --- 

 

 

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 2.8% of all 2008 ED visits and a rate of 12.85/1000 population (Table 6).  

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

65 and older (Table 12). The Coastal Plains region has the highest rates (14.15/1000 population), and 

males have rates twice as high as females, 17.21 and 8.59 respectively (Table 12).  Over 40% (40.9%) of 

SAD/AIW visits are self-pay visits (data not shown).    
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Substance Abuse and Dependence continues to affect Carolinians, yet there are insufficient treatment 

programs for substance abuse (19), even though data suggest that treatment is as effective as for chronic 

disorders such as diabetes and hypertension (20). 

 

 

Table 12.  ED visits with SAD/AIW diagnosis* as any of 11 primary or  

comorbid diagnoses, 2008 

  ED Visits 

  No. % Rate 

Total Substance Abuse 118,567 100.0 12.85 

Gender       

Female 40,131 33.8 8.59 

Male 78,382 66.1 17.21 

Missing 54 0.0 --- 

Age Group       

0-1  48 0.0 0.19 

2-4 31 0.0 0.08 

5-9 40 0.0 0.07 

10-14 381 0.3 0.63 

15-18  3,788 3.2 7.17 

19-24 12,236 10.3 14.75 

25-44  49,699 41.9 19.80 

45-64  44,598 37.6 18.66 

65 and over  7,681 6.5 6.74 

Missing 65 0.1 --- 

Region of Residence       

Coastal Plains 37,507 31.6 14.15 

 Piedmont 
 

62,654 52.8 11.53 

Mountains 14,388 12.1 12.57 

Out of State 3,638 3.1 --- 

Missing 380 0.3 --- 

 

 

Comparison of Psychiatric Disorders and Substance Abuse/Dependence/Intoxication/Withdrawal 

In 2008, 428,880 ED visits (10.2%) reported a primary or co-morbid diagnosis for a psychiatric disorder 

and/or a SAD/AIW condition.  Of these visits, 19.1% (n=81,845) reported a primary diagnosis for 
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psychiatric disorder and 7.7% (n=32,964) reported SAD/AIW as the primary diagnosis.  Among the 

114,809 ED visits with a primary diagnosis of either a psychiatric disorder or SAD/AIW, 18.4% also 

reported a co-morbid diagnosis of a psychiatric disorder or SAD/AIW.  This proportion is in line with 

2007 data (19.0%, see 2007 Annual Report errata)(2).  In this dataset, these diagnoses occur as 

comorbidities in almost one out of five ED visits where SAD/AIW or psychiatric disorders is the most 

important/significant ED diagnosis. 

 

Tobacco Use Disorder 

Tobacco Use Disorder (ICD-9-CM code 305.1) was excluded from the SAD/AIW diagnostic group in 

2008 (for similar 2007 substance abuse data)(2).  ED visits with a primary or comorbid diagnosis of 

Tobacco Use Disorder totaled 407,468 in 2008, compared to 365,302 visits in 2007, representing an 

increase in rates from 40.3/1000 population in 2007 to 44.2/1000 population in 2008 (Table 13).  Rates 

increased starting among the 15-18 year olds (23.7 visits/1000 population), with rates exceeding 71.0 

visits/1000 population among 19-44 year olds, and disproportionately higher rates among those living in 

the Mountains region (62.2) compared to Coastal Plains (42.0) and Piedmont (38.8) (Table 13).  Among 

those visits with a Substance Abuse diagnosis, 33.1% also included a Tobacco diagnosis in 2008, and 

32.5% in 2007. 

 

 

Table 13.  ED visits with Tobacco Use Disorder diagnosis as any of 11 primary or comorbid 

diagnosis, 2007-2008 

  2008 ED Visits   2007 ED Visits 

 No. % Rate   No. % Rate 

Total  407,468 100.0 44.16     365,302 100.0 40.28 

Gender                 

Female 206,875 50.8 44.28   184,503 50.5 40.18 

Male 200,531 49.2 44.02     180,769 49.5 40.37 

Missing 62 0.0 ---       30 0.0 ---   

Age Group                 

0-1  54 0.0 0.21   50 0.0 0.21 

2-4 66 0.0 0.18     40 0.0 0.11 

5-9 89 0.0 0.15   68 0.0 0.11 

10-14 482 0.1 0.80     486 0.1 0.81 

15-18  12,499 3.1 23.66   12,070 3.3 24.24 

19-24 59,085 14.5 71.21     53,363 14.6 65.27 

25-44  188,811 46.3 75.21   169,782 46.5 66.18 
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45-64  120,504 29.6 50.42     106,036 29.0 46.56 

65 and over  25,802 6.3 22.64   23,396 6.4 21.51 

Missing 76 0.0 ---     11 0.0 --- 

Region of Residence
1
        

Coastal Plains 111,356 27.3 42.01      78,865  21.6  --- 

Piedmont 
 

210,720 51.7 38.79   205,994 56.4 --- 

Mountains 71,158 17.5 62.18      62,005  17.0  --- 

Out of State 13,569 3.3 ---   14,577 4.0 --- 

Missing 665 0.2 ---      3,861  1.1  --- 
1Rates by region not available for 2007. 

 

 

 

Lower Respiratory Tract Disorders 

Eight percent of the ED visits in 2008 had a diagnosis for asthma/wheezing, bronchitis, cardiopulmonary 

disease/emphysema, or pneumonia (Table 14).  Asthma-related visits, including wheezing (ICD-9-CM 

786.07), comprised over half of the visit burden, representing 19.69 visits per 1000 population.  

Pneumonia is a reportable disease; however, the disease frequency is lower than asthma/wheezing and 

bronchitis.  The burden from COPD/Emphysema was much smaller, less than 10,000 visits in 2008, and, 

as expected, largely attributed to the 65 and older population with 4.19 visits/1000 population (data not 

shown). 

 

Table 14.  ED visits with lower respiratory tract disorder diagnosis in any of 11 primary or 

comorbid diagnoses, 2008 

Disorder 

ED Visits by Primary 

Diagnosis 

ED Visits by Primary and 

Comorbid Diagnoses 

No. % Rate No. % Rate 

Total Lower Respiratory Tract  155,458 3.7 16.85 333,498 8.0 36.14 

Asthma 47,821 1.1 5.18 181,684 4.3 19.69 

Bronchitis 67,262 1.6 7.29 138,067 3.3 14.96 

COPD / Emphysema 654 0.0 0.07 9,606 0.2 1.04 

Pneumonia 39,721 0.9 4.30 84,822 2.0 9.19 

 

Asthma/wheezing, bronchitis, and pneumonia shared some similar and some very different patterns across 

demographic groups (Table 15).  Higher asthma and bronchitis rates were reported for females compared 

to males, while rates for pneumonia were virtually the same across gender.  Likewise, variation in rates by 
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region was minimal except for asthma rates in the Coastal Plains region versus the Piedmont, 22.56 and 

17.21 respectively.  The most striking difference, however, was visit rates by age group.  Bronchitis and 

pneumonia visits were higher among the youngest (0-1 year olds) and the oldest (65 and older).  

Asthma/wheezing rates were markedly higher for the youngest age groups, 35.68 visits/1000 population 

among the under two population and 32.85 for the 2-4 year olds.  While the common perception is that 

asthma is a disease of childhood, one in five visits for adultsô ages 25-44 reported an acute or comorbid 

diagnosis of asthma/wheezing, an age group anticipated to be healthy.   

 

Table 15. ED visits with Asthma/Wheezing, Bronchitis, or Pneumonia diagnosis in any of 11 

primary or comorbid diagnoses, 2008 

  Asthma/Wheezing Visits Bronchitis Visits Pneumonia Visits 

  No. % Rate No. % Rate No. % Rate 

Total Visits 181,684 100.0 19.69 138,067 100.0 14.96 84,822 100.0 9.19 

Gender                   

Female 112,078 61.7 23.99 80,707 58.5 17.28 43,596 51.4 9.33 

Male 69,569 38.3 15.27 57,342 41.5 12.59 41,210 48.6 9.05 

Missing 37 0.0 --- 18 0.0 --- 16 0.0 --- 

Age Group                   

0-1  9,214 5.1 35.68 4,230 3.1 16.38 7,690 9.1 29.78 

2-4 11,984 6.6 32.85 4,178 3.0 11.45 4,706 5.5 12.90 

5-9 14,447 8.0 23.95 3,690 2.7 6.12 2,948 3.5 4.89 

10-14 10,548 5.8 17.49 2,286 1.7 3.79 1,114 1.3 1.85 

15-18  9,534 5.2 18.05 3,437 2.5 6.51 756 0.9 1.43 

19-24 16,576 9.1 19.98 9,737 7.1 11.74 1,967 2.3 2.37 

25-44  50,941 28.0 20.29 34,026 24.6 13.55 10,272 12.1 4.09 

45-64  38,610 21.3 16.16 39,789 28.8 16.65 19,621 23.1 8.21 

65 and over  19,774 10.9 17.35 36,663 26.6 32.18 35,715 42.1 31.34 

Missing 56 0.0 --- 31 0.0 --- 33 0.0 --- 

Region of Residence 

Coastal Plains 59,813 32.9 22.56 44,426 32.2 16.76 23,408 27.6 8.83 

Piedmont 93,456 51.4 17.21 71,018 51.4 13.07 48,783 57.5 8.98 

Mountains 22,960 12.6 20.06 17,813 12.9 15.57 9,929 11.7 8.68 

Out of State 5,288 2.9 --- 4,688 3.4 --- 2,650 3.1 --- 

Missing 167 0.1 --- 122 0.1 --- 52 0.1 --- 
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Diabetes 

ED visits for diabetes, either as the primary or comorbid diagnosis, represent 7.6% of all ED visits and a 

statewide rate of 34.51/1000 population (Table 6).  This count excludes an additional 4,128 visits that had 

a diabetes-related secondary condition but was not also reported with a diagnosis code in the ICD-9-CM 

250 series.  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, and nearly 80% are by those 45 years of age or older.  The Coastal 

Plains and Mountains regions report substantially higher rates of ED visits with diabetes as a primary or 

co-morbid diagnosis compared to the Piedmont (Table 16).  Nearly one-third of visits result in hospital 

admission and 62.5% report the state or federal government as the expected source of payment. 

 

Table 16.  ED visits with Diabetes diagnosis as any of 11 primary or comorbid diagnoses, 2008 

  ED Visits 

  No. % Rate 

Total Diabetes 318,420 100.0 34.51 

Gender       

Female 185,655 58.3 39.74 

Male 132,721 41.7 29.13 

Missing 44 0.0 --- 

Age Group       

0-1  55 0.0 0.21 

2-4 117 0.0 0.32 

5-9 424 0.1 0.70 

10-14 1,138 0.4 1.89 

15-18  2,062 0.6 3.90 

19-24 5,749 1.8 6.93 

25-44  55,839 17.5 22.24 

45-64  126,461 39.7 52.92 

65 and over  126,491 39.7 111.01 

Missing 84 0.0 --- 

Region of Residence    

Coastal Plains 106,441 33.4 40.15 

Piedmont 159,544 50.1 29.37 

 Mountains 
 

42,386 13.3 37.04 

Out of State 9,844 3.1 --- 

Missing 205 0.1 --- 
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Neoplasm 

Neoplasm as an ED visit diagnosis typically represents complications of treatment for cancer; neoplasm is 

not expected to be a primary ED diagnosis and was only coded as such 14.5% of the time in 2008. 

Neoplasm as a primary or comorbid diagnosis comprised 1.9% of all 2008 ED visits, with an overall rate 

of 8.62/1000 population. The rate is highest among those 65 years and older, 34.21 (Table 17).  Over 60% 

of visits result in hospitalization and about 30% are discharged (data not shown). 

 

Table 17.  ED visits with Neoplasm diagnosis as any of 11 primary or comorbid diagnoses, 2008 

  ED Visits 

  No. % Rate 

Total  79,547 100.0 8.62 

Gender       

Female 41,785 52.5 8.94 

Male 37,748 47.5 8.29 

Missing 14 0.0 --- 

Age Group       

0-1  202 0.3 0.78 

2-4 207 0.3 0.57 

5-9 278 0.3 0.46 

10-14 214 0.3 0.35 

15-18  296 0.4 0.56 

19-24 871 1.1 1.05 

25-44  9,541 12.0 3.80 

45-64  28,914 36.3 12.10 

65 and over  38,984 49.0 34.21 

Missing 40 0.1 --- 

Region of Residence    

Coastal Plains 24,230 30.5 9.14 

 Piedmont 
 

42,831 53.8 7.89 

Mountains 9,289 11.7 8.12 

Out of State 3,146 4.0 --- 

Missing 51 0.1 --- 
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Dental Conditions 

Dental conditions such as disease of hard tissue (ICD-9-CM 521, eg., dental caries and erosion) and 

diseases of pulp and periapical tissues (ICD-9-CM 522, eg., pulpitis, periapical abscess) were combined 

for this report as dental conditions in Tables 6, 7 and 18.  In 2008, 43,523 ED visits reported a dental 

diagnosis, and in 55.7% of those visits, the dental condition was the primary diagnosis.  The statewide 

rate was 4.72 visits/1000 population, with the highest rates among those 19-44 years of age (over 10 

visits/1000 population) (Table 19).  Very little variation was seen across gender, but a slight regional 

difference was noted for the Mountains region.  Of note, over half of the visits (52.7%) reported self-pay 

as the expected source of payment, while only 25% reported government payment (data not shown).  

Many reasons likely contribute to inadequate preventive dental care, such as lack of dental insurance 

particularly during a recession (21), dentist shortages, and a large rural population that may rely on non-

fluoridated well water.   For example, Medicare does not cover dental care and Medicaid does not fully 

reimburse for the cost of dental care (22).  In 2004, the ratio of dentists to population was 6.0 per 10,000 

population nationally compared to 4.2 per 10,000 population in NC (23).  Moreover the distribution of 

dentists within NC in 2005 was inequitable, with 4.9 dentists per 10,000 population in metropolitan 

counties compared to 3.1/10,000 population in non-metropolitan counties; some counties had no dentists 

(23). 

 

 

Table 18. ED visits with Dental Problem diagnosis as any of 11 primary or comorbid diagnoses, 

2008 

  ED Visits 

       No.        %          Rate 

Total Dental Problems 43,523 100.0 4.72 

Gender       

Female 21,908 50.3 4.69 

Male 21,614 49.7 4.74 

Missing 10 0.0 --- 

Age Group       

0-1  24 0.1 0.09 

2-4 232 0.5 0.64 

5-9 625 1.4 1.04 

10-14 339 0.8 0.56 

15-18  1,129 2.6 2.14 

19-24 8,441 19.4 10.17 

25-44  25,208 57.9 10.04 



NC DETECT ED Data 2008 

 

 

© 2010 University of North Carolina at Chapel Hill Page | 43  

 

45-64  6,799 15.6 2.85 

65 and over  719 1.7 0.63 

Missing 16 0.0 --- 

Region of Residence    

Coastal Plains 11,401 26.2 4.30 

Piedmont 24,672 56.7 4.54 

Mountains 5,893 13.5 5.15 

Out of State 1,511 3.5 --- 

Missing 55 0.1 --- 

 

 

Traumatic Head Injuries  

Traumatic head injuries accounted for 19,285 ED visits in 2008, representing a statewide rate of 2.09 

visits/1000 population.  Not unexpectedly, 58% of the visits recorded the head injury as the primary 

diagnoses; the rates were higher among men than women (2.50 and 1.69 respectively); and young adults 

had the highest rates, 3.72 among 15-18 year olds and 3.04 among 19-24 year olds (Table 19).   One in 

five visits was admitted to some type of facility and 70% were discharged home.    

 

 

Table 19.  ED visits with Traumatic Head Injury diagnosis as any of 11 primary  

or comorbid diagnosis, 2008 

  ED Visits 

  No. % Rate 

Total Head Injuries 19,285 100.0 2.09 

Gender       

Female 7,903 41.0 1.69 

Male 11,381 59.0 2.50 

Missing <10 --- --- 

Age Group       

0-1  420 2.2 1.63 

2-4 568 2.9 1.56 

5-9 836 4.3 1.39 

10-14 1,398 7.2 2.32 

15-18  2,245 11.6 3.72 

19-24 2,522 13.1 3.04 

25-44  4,818 25.0 1.92 

45-64  3,247 16.8 1.36 

65 and over  3,224 16.7 2.83 



NC DETECT ED Data 2008 

 

 

© 2010 University of North Carolina at Chapel Hill Page | 44  

 

Missing 14 0.1 --- 

Region of Residence    

Coastal Plains 5,107 26.5 1.93 

Piedmont 10,999 57.0 2.02 

Mountains 1,930 10.0 1.69 

Out of State 1,212 6.3 --- 

Missing 44 0.3 --- 

 

 

 

Cardiac Arrest 

Of the 7,102 cardiac arrest visits reported in 2008, 52.3% of them resulted in death in the ED; another 

34% were admitted to some type of facility.  Fortunately, the statewide rate of cardiac arrest visits was 

less than 1 visit/1000 population (Table 6).  Rates were higher among men, the elderly, and among those 

living in the Coastal Plains region (Table 20).  One hundred and forty-nine infants presented with cardiac 

arrest, more than the combined total visits for 2-18 year olds.  These cases included severely ill infants as 

well as those with unknown causes. 

 

Table 20.  ED visits with Cardiac Arrest diagnosis as any of 11 primary or comorbid  

diagnosis, 2008 

  ED Visits 

  No. % Rate 

Total Cardiac Arrest  7,102 100.0 0.77 

Gender       

Female 2,979 41.9 0.64 

Male 4,118 58.0 0.90 

Missing <10 --- --- 

Age Group       

0-1  149 2.1 0.58 

2-4 32 0.5 0.09 

5-9 28 0.4 0.05 

10-14 26 0.4 0.04 

15-18  50 0.7 0.09 

19-24 148 2.1 0.18 

25-44  753 10.6 0.30 

45-64  2,324 32.7 0.97 

65 and over  3,590 50.5 3.15 
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Missing <10 --- --- 

Region of Residence    

Coastal Plains 2,298 32.4 0.87 

Piedmont 3,799 53.5 0.70 

Mountains 711 10.0 0.62 

Out of State 281 4.0 --- 

Missing 13 0.2 --- 

 

ED Visits by Select Injuries   

Table 21 provides data on intentional and unintentional injuries statewide. Injury-related visits are defined 

per NHAMCS guidelines (3) as:  any one of 11 diagnosis fields with ICD-9-CM diagnosis codes 800-999 

or an External Cause of Injury (E-code) present in any one of five coded cause of injury fields.  E-codes 

are required secondary codes for diagnosis codes in the 800-999 range in the ICD-9-CM, yet are missing 

for 19.1% of injury-related ED visits in NC DETECT.  E-codes are not reimbursable and, as such, are not 

required for institutional billing purposes. Table 21 presents injury counts sorted by E-code.  In order to 

count and classify all injury related ED visits, it is critical to have an E-code reported along with every 

ICD-9-CM code in range 800-999.   

 

Unintentional injuries comprise the majority (69.4%) of injuries treated in the ED. Nationally, even in 

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

injures (primarily transport-related) predominate (24).  Eighty-one percent of injury related ED visits 

were discharged home, although that varied greatly with injury type; for example, only 23% of intentional 

poisonings and 46% of self-inflicted cutting were discharged home.  ED visits related to adverse effects of 

medical treatment (E870-E879, E930-E949) were few, at 6.5%, although this may be under-reported due 

to poor and/or inadequate ICD-9-CM coding.  The Injury Surveillance Workgroup from the State and 

Territorial Injury Prevention Directors Association recommends classifying hospital discharge injury data 

by body region and nature of injury (25).  A Barell Matrix (26) of this ED injury visit data is available 

upon request. 
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Table 21.  ED visits with Injury -related diagnosis as any of 11 primary or comorbid diagnoses or 

with a cause of injury code, 2008 

 Intent and mechanism of injury
1
 No. 

% of injury 

related visits 

(N=1,046,596) 

% of ED visits 

(N=4,190,911) 

Injury -related visits 1,046,596 100.0 25.0 

Unintentional injuries 726,224 69.4 17.3 

Falls 209,470 20.0 5.0 

Motor vehicle traffic 111,298 10.6 2.7 

Struck against or struck accidently by objects or 

persons 
82,817 7.9 2.0 

Overexertion and strenuous movements 75,228 7.2 1.8 

Cutting or piercing instruments or objects 48,701 4.7 1.2 

Natural and environmental factors 40,525 3.9 1.0 

Poisoning by drugs, medicinal substances, 

biologicals, other solid and liquid substances, gases, 

and vapors 

12,366 1.2 0.3 

Fire and flames,  hot substance or object, caustic or 

corrosive material, and steam 
10,423 1.0 0.2 

Machinery 3,533 0.3 0.1 

Pedal cycle, nontraffic and other 6,801 0.6 0.2 

Motor vehicle, nontraffic 11,777 1.1 0.3 

Other transportation 3,038 0.3 0.1 

Suffocation 669 0.1 0.0 

Firearm missile 1,928 0.2 0.0 

Drowning or submersion 457 0.0 0.0 

Foreign body 14,596 1.4 0.3 

Caught accidentally in or between objects 9,941 0.9 0.2 

Other and not elsewhere classified 19,919 1.9 0.5 

Mechanism unspecified 62,737 6.0 1.5 
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Intentional Injuries  48,709 4.7 1.2 

Assault: 37,110 3.5 0.9 

Unarmed fight or brawl, striking by blunt or    

thrown object 
19,465 1.9 0.5 

Cutting or piercing with instrument 3,197 0.3 0.1 

Firearms 1,295 0.1 0.0 

Other and unspecified mechanism 13,153 1.3 0.3 

Self-inflicted:  10,806 1.0 0.3 

Poisoning by solid or liquid substances, gases and 

vapors 
7,336 0.7 0.2 

Cutting and piercing instrument 2,429 0.2 0.1 

Suffocation 164 0.0 0.0 

Other and unspecified mechanism 877 0.1 0.0 

Other causes of violence 793 0.1 0.0 

Injuries of undetermined intent 3,712 0.4 0.1 

Adverse effects of medical treatment
2
 68,389 6.5 1.6 

Unclassifiable external cause  of injury  199,562 19.1 4.8 

Only E-code is place of occurrence 27,358 2.6 0.7 

Missing E-code 172,204 16.5 4.1 

* Includes all visits with selected injury diagnosis codes (ICD-9-CM codes 800-999) reported as any of 11 primary or 

comorbid diagnoses or any E-code E800-E999 reported in any one of five cause of injury fields. 
1Based on the ñSupplementary Classification of External Cause of Injury and Poisoning,ò International 

Classification of Disease, Ninth Revision, Clinical Modification (ICD-9-CM).  A detailed description of 

the IC-9-CM E codes used to create the groupings in this table can be found in the 2005 Advance Data 

report (27). 
2Excludes accidental drug overdose or wrong drug given (E850.0-858.9), and drug administered with 

suicidal intent (E980.0-980.5) 
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Falls 

Falls account for the greatest proportion of injury visits, 20.0%, or roughly 575 visits per day in NC EDs. 

The rate of fall-related ED visits for all age groups combined is 22.70/1000 population. The elderly, 

compared to other age groups, experience the greatest proportion of falls (27.4%) and have the highest 

rate of falls (50.29/1,000 population) (Table 22).  Numbers of falls are highest among young boys, 

followed by older women (Figure 9).  The vast majority of fall victims are discharged home from the ED 

(83.1%).  Among admits to the ICU, the majority are among those ages 65 years and older (67.0%).  The 

public health problem of injuries from falls, especially in the elderly, deserves a comprehensive approach 

(28) 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.  

 

 

 

Figure 9.  ED visits with unintentional fall cause of injury code by gender and age, 2008 
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Table 22.  ED visits with an unintentional falls reported in any cause of injury field, 2008 

  ED Visits 

 No. % Rate 

Total  209,470 100.0 22.70 

Gender       

Female 119,631 57.1 25.61 

Male 89,779 42.9 19.71 

Missing 60 0.0  

Age Group       

0-1  8,191 3.9 31.72 

2-4 11,877 5.7 32.55 

5-9 13,265 6.3 21.99 

10-14 12,941 6.2 21.46 

15-18  8,482 4.0 16.05 

19-24 12,940 6.2 15.60 

25-44  42,968 20.5 17.12 

45-64  41,418 19.8 17.33 

65 and over  57,305 27.4 50.29 

Missing 83 0.0 ---  
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Transportation-related Accidents 

Motor vehicle crashes account for 10.6% of all injury-related ED visits, or 305 visits per day in NC EDs 

(Table 23).  ED visits related to motor vehicle crashes (either drivers or passengers) accounted for 2.2% 

of all ED visits in NC in 2008, and occurred at a rate of 9.91 visits/1000 population (Table 23), a small 

decrease from 10.8/1000 population in 2007. Motor vehicle crash visit rates, involving drivers or 

passengers, range from a low of 8.42/1000 population in the Piedmont region to 11.78/1000 population in 

the Coastal Plains region (Table 24).  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 23.  ED visits with transportation-related accidents reported in any cause of injury field, 2008 

 

 

 

 

 

 

 

 

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

19-24 (19.95/1000), while those 65 and older have the lowest rate among all those of driving age 

(4.65/1000) (Table 24).  NC DETECT data does not record the cause of these transportation accidents, 

however, with the increases in communication technology available to drivers (ie. cell phones, texting), it 

will be important to continue tracking MVC-related ED visits.  Cell phone usage while driving was found 

to increase the risk of being in an accident by fourfold (29), yet 67.4% of drivers from a national survey 

reported talking on the phone within the previous 30 days (30).  The risk of traffic accidents due to 

messaging/texting, while less well studied, was found to decrease response time, increase movement 

within lanes of traffic, and increase the risk of being in an accident by a factor of eight, in a simulation 

study of college students (31). 

 

Injury Type  
ED Visits 

No. % Rate 

MVC Traffic, Driver/Passenger 91,434 2.2 9.91 

MVC non-Traffic, Driver/Passenger 4,724 0.1 0.51 

Pedal Cyclist 7,776 0.2 0.84 

Pedestrian 3,488 0.1 0.38 

 



NC DETECT ED Data 2008 

 

 

© 2010 University of North Carolina at Chapel Hill Page | 51  

 

NC DETECT received 7,776 reported visits for pedal cycle injury-related ED visits in 2008.  This number 

far exceeds the less than 1,000 police-reported bicycle injuries tracked by the NC Division of Bicycle and 

Pedestrian Transportation (32), and provides a more complete picture of injuries statewide.  Pedal cyclist 

injury visits are highest among a slightly younger population, 5-14 year olds, consistent with 2007 NC 

data and national ED data (33).  Head injuries are most likely to result in visits to the ED and 

hospitalization, yet helmet use is variable.  One study in Ohio found that parents support mandatory 

bicycle helmet laws for youth (82%) and 68% of children reported owning a helmet; however, only 

26.1% reported wearing their helmet all of the time (34).   In North Carolina, pedal cyclists under 16 

years of age are required by law to wear a helmet, although the fine for incompliance is only $10 and the 

law is rarely enforced.  With the continued popularity of bicycle use for recreation and transportation, 

sustained efforts promoting bicycle helmet use are critical.  Another potential bicycle safety concern is the 

increasing use of headphones, cell phones, and texting devices while cycling.  Tracking of injury visits 

will continue to provide a picture of the extent of this public health issue. 

 

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

children aged 5-14 (35). NC rates of pedestrian injury related ED visits are the highest among 15-24 year 

old group.  A recently published content analysis of pedestrian master plans in North Carolina found that 

almost all of the 48 plans developed addressed pedestrian safety with multiple proposals for 

improvement, although implementation specifics were scarce (36).



 

Table 24. ED visits with Traffic MVC, non -traffic MCV, pedal cyclist, and pedestrian accidents reported in any cause of injury field, 2008 

  MVC traffic* *  MVC non-traffic* *  Pedal Cyclist Pedestrian 

  No. % Rate No. % Rate No. % Rate No. % Rate 

Total  91,434 100.0 9.91 4,724 100.0 0.51 7,776 100.0 0.84 3,488 100.0 0.38 

Gender                         

Female 51,059 55.8 10.93 1,437 30.4 0.31 2,047 26.3 0.44 1,370 60.7 0.29 

Male 40,346 44.1 8.86 3,287 69.6 0.72 5,725 73.7 1.26 2,115 39.2 0.46 

Missing 29 0.0 ---  0 0.0 ---  <10 --- ---  <10 --- ---  

Age Group                         

0-1  1,219 1.3 4.72 25 0.5 0.10 27 0.3 0.10 44 1.3 0.17 

2-4 1,646 1.8 4.51 84 1.8 0.23 442 5.7 1.21 114 3.3 0.31 

5-9 2,778 3.0 4.60 297 6.3 0.49 1,692 21.8 2.80 178 5.1 0.30 

10-14 3,288 3.6 5.45 571 12.1 0.95 1,743 22.4 2.89 209 6.0 0.35 

15-18  9,173 10.0 17.36 584 12.4 1.11 638 8.2 1.21 312 8.9 0.59 

19-24 16,550 18.1 19.95 730 15.5 0.88 627 8.1 0.76 527 15.1 0.64 

25-44  33,574 36.7 13.37 1,664 35.2 0.66 1,352 17.4 0.54 1,214 34.8 0.48 

45-64  17,888 19.6 7.49 561 11.9 0.23 1,089 14.0 0.46 711 20.4 0.30 

65 and over  5,303 5.8 4.65 208 4.4 0.18 160 2.1 0.14 177 5.1 0.16 

Missing 15 0.0 ---  0 0.0 ---  <10 --- ---  <10 --- ---  

Region of Residence                   

Coastal Plains 31,240 34.2 11.78 1,478 31.3 0.56 2,250 28.9 0.85 1,126 32.3 0.42 

Piedmont 
 

45,737 50.0 8.42 1,934 40.9 0.36 3,887 50.0 0.72 1,809 51.9 0.33 

Mountains 10,485 11.5 9.16 1,012 21.4 0.88 1,203 15.5 1.05 413 11.8 0.36 

Out of State 3,798 4.2 --- 291 6.2 --- 422 5.4 --- 126 3.6 --- 

Missing 174 0.2 --- <10 --- --- 14 0.2 --- 14 0.4 --- 

*  Driver and passengers only



Limitations of NC DETECT ED Data  

All data captured in NC DETECT are secondary data ï i.e., data captured for a primary use other than 

public health surveillance and research through NC DETECT.  The ED visit data reported in this report 

are collected at the ED as part of routine provision of patient care; consequently, there are some 

limitations and caveats listed below.  It is imperative that this primary purpose of the data be kept in mind 

during use of the data for secondary analyses such as those presented here.  

¶ Personal and institutional privacy needs.  Personal and institutional privacy are protected by the 

Health Insurance Portability and Accountability Act (37) and the legislation permitting collection of 

ED data for public health surveillance in NC (1). Respect for institutional privacy limits access to an 

institutionôs specific data to the institution itself and to local, regional and state public health 

officials. Individual privacy is an important protection and is maintained by the elimination of any 

patient identifiers in the NC DETECT 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.  

¶ Data elements limited.  NC legislation mandates the collection of a specific set of data elements 

from EDs for public health surveillance (Appendix 1).  The legislative mandate for the collection of 

ED visit data in NC is limited to those data elements captured electronically by a given hospital.  Not 

all hospitals are able to provide key data elements electronically, such as the free text ótriage noteô, 

which enables a more detailed assessment of the patientôs reason for the ED visit.  The inclusion of 

additional mandatory data elements would require legislative action.   

¶ Secondary data collection.  NC DETECT receives information from administrative and clinical 

systems making it dependent upon the quality and consistency of institutional coding and electronic 

reporting practices.  Lack of statewide standardization of some data elements, such as triage acuity 

and chief complaint, prevents aggregation and analysis of important items (38). While NC DETECT 

data are of high quality for most data elements collected (38), the system depends upon the 

continued cooperation, enthusiasm, and motivation of all of the NC hospitals.  Although not all 

hospitals in NC contribute data to NC DETECT, we estimate over 99% of ED visits in NC were 

captured by NC DETECT in 2008.  In addition, the 2008 NC DETECT data exclude military, 

Veterans Administration, prison, behavioral health and other specialty hospital EDs due to their 

exclusion from the legislative mandate for the collection and use of these data.  In late 2008, the 4 

VA hospitals in NC began voluntarily submitting ED visit data to NC DETECT.  
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Future Goals 

NC DETECT is a data system that includes more than just ED visit data.  While NC DETECT was 

originally developed specifically to address the threat of bioterrorism in NC, it has proven utility for many 

public health purposes beyond biosurveillance.  Timely, statewide data from emergency departments and 

other sources are a great resource for public health surveillance in the state. We encourage the use of 

NCDETECT data for investigations which can improve the public health of the citizens of North Carolina 

 

While this report covers only ED visit data for 2008, additional clinical data sources are available in the 

system, including ED visit data from NC-based Veteranôs Administration hospitals, pre-hospital EMS 

data from PreMIS, and visit data from urgent care clinics in the Greater Charlotte area.  The addition of 

emergency department data from behavioral health hospitals and military hospitals in NC should be 

explored.  Lastly, the use of the available urgent care clinic data indicates that these are important data to 

include in NC DETECT, warranting exploration of expanding urgent care data collection statewide.   

 

Completeness and quality of the ED visit data are ongoing challenges for NC DETECT.  Ensuring the 

best quality data possible requires a great deal 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 to encourage 

complete data submission of the required data within the 24 hour timeframe required by the NC 

legislation should be pursued.   

 

The American Recovery and Reinvestment Act (ARRA) of 2009 includes provisions to encourage 

adoption of electronic health record (EHR) technology by eligible professionals and hospitals (39).  

Medicare and Medicaid incentive payments will be directed to those who demonstrate meaningful use of 

certified EHRs.  One proposed criteria for certified EHRs include the ability to transmit electronic 

syndromic surveillance data to public health agencies (40).  The timeliness, quality, amount and type of 

data received by NC DETECT from reporters may changes as a result of these regulations. 
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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 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 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 

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 (for Tables 6-20):  

Chest Pain and Ischemic Heart Disease:  410-414, 426, 427, 786.5, 786.50-786.59; STEMI 410.0-

410.6, 410.8, 410.0; Non-STEMI 410.7 

Heart Failure:  428 and 518.4, excluding failure due to fumes and vapors 

TIA:   435  

Ischemic Stroke:  433-434 

Hemorrhagic Stroke:  430-432 

Psychiatric disorders:  290, 293-302, 306-312.  Dementia: 290 

Substance Abuse/Dependence (SAD) and Alcohol Intoxication/Withdrawal (AIW): 291, 292, 303, 

304, 305 (excluding 305.1 Tobacco us), 980  

Asthma/Wheezing:  493.0, 493.1, 493.2, 493.8, 493.9, 786.07  

Pneumonia:  480-486 

Bronchitis:  466.0, 490-491 

COPD/Emphysema:  492 

Diabetes:   250 (excluding 250.3), 251.0, 357.2, 362.0, 648.0, 707.1  

Neoplasms:  140-239  

Dental Conditions:  521-522 

Traumatic Head Injuries:  850-854  

Cardiac Arrest:  427.5 

 

Any one of 5 E codes (for Table 23-24):    

MVC Traffic:   E810-819(.0 = driver); E810-819 (.1 = passenger) 

MVC Non-Traffic:   E820-825 (.0 = driver); E820-825 (.1 = passenger) 

Pedal Cyclist:  E800-807(.3), E810-825(.6), E826-829(.1), E826.9 

Pedestrian Accident:  E800-807(.2), E810-825(.7), E826-829(.0) 
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Appendix 3. NC Reporting Hospital s by Region, as of December 31, 2008   

  










