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Introduction

The North Carolina Disease Event Tracking and Epidemiologic Collection Tool (NC OBTovides
statewide early event detection and timely public health surveillance to public health officials and hospital
userg(1). NC DETECT is designetb provide near regime datato assist those in public health at all

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

across a variety of data sources thatild otherwise go unnoticed until a much later point in ti€.

DETECT was createith 2004,is fundedby the North Carolina Division of Rilic Health (NC DPH), and

is developed anthaintained by staff at th@arolina 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 fiM@Ghemergency departments (EDg Carolinas
Poison Centetand thePreHospital Medical Information System (PreMISilot data from thePiedmont
Wildlife Center the North Carolina State University College of Veterinary Medicine Laborataares
select urgent care centeage also available tauthorizedusers 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 34, \2i10 a total of nearly 4,000,000 ED

visits.

Characteristics of NC DETECTED data

As of this writing, NC DETECT is the most comprehensive and mature neamneadtatewide ED

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

other largescale 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 BIHAMCS, the aggregated data points are remarkedagistent3), 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 thesprdsent the mosimely

and comprehensivaeopulationbased 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 identiéirs, ED data can provide valuable information on acute illness and aguoys the

state and by regiomnd can identify vulnerable populations for specific disorders. Hoslstarge

© 2009 University of North Carolina at Chapel Hill Page |6



NC DETECT Annual Report (ED Datl 2007

databases track only those patients admitted to hospitals, ty@ibaut 12% of ED visits?), therefore
excluding about 88% of ED visits. Specialized registisesh as trauma registriegten capture data
from a limited number of hospitals for a defined subset of patients; for example, the North Carolina
Trauma Rgistry includes onlyl 6 (14%)institutionsin NC (4). The National Trauma Data Bank
(NTDB®) (5), the largest agggation of trauma registry datntains over 2 million records from
trauma cerdrs in the US and Puerto RiddC DETECTED datainclude 3,853,740 ED visits for 2007
alone. Some registries of hospitalized patients track disorders suckhEev@iion Myocardial

Infarction (STEMI) which should result in hospital admissié); but these do not identify the overall
burden of heart disease in thepulation. Registry setting (ambulatory, nursing home, poputatised,
hospital discharge) and registry characteristics have important effects upon digirardults differ

based upon these facto®.(

Many of the data elements presentethin report are categorized according to North Carolina Public
Health Regional Surveillance Team (PHRST) Regidhe seven NC PHRST Regiof®ppendix J are
groups of counties created by the NC Division of Public Health for bioterrorism response ated disas
preparedness, and to provide support for local pingladthagencies and other key users and
stakeholders.

Statewide NC ED data represemiy those disorders or situations resulting in ED viditse statewide

NC ED visit rate for 2007 ranges fraamiow of 318visit1000 persotyearsin PHRST Region 4 to a

high of 453 visits/1000 perseyears in Region 3with a state averagef 425visit1000 persotyears

The rate of NC citizens visiting an EDlaast once ranges from 2ilPHRST Region 4 t876

peoplé1000 persotyearsin Region 7 with a stateaverage of 264eoplé1000 persotyears.Our rate
estimates are conservative because the denominator reflects NC demographics. Military and prison
hospitals are counted in population numbers but noGQrDETECT ED visits.

According to national data, 90% of ambulatory care visits are mogulgysician offices or clinicsyhile
10% are made tanED (8). Since there is presently no method for obtaining statewide information on
NC physicianclinic or office visits, NC DETECT currently provides the best proxy for populdiased

acute care data NC.
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NC DETECT Reorts Portal

As a statewide system, NC DETECT serves users in multiple jurisdictions with varying responsibilities
The NC DETECT Web apmlationprovides access to timear reatime data based on state mandates
governing pubt health investigationrsecure access is handled by assigning users-efireed roles

based on geography, data soursg]jthe right to access aggregate data, listeng data, protected health
information (PHI), andextual notes added by end usérdditional roles can be defined as needbds,

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

NC DETECT reports provide syndrorbased monitoig by pati entds county of
data, by hospital. Users can review signa9s or
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 temperaturiagd notgwhen available).An ED
visit can be Abinnedo isyndramesone or more of the f
ABotulism-like

AFever/Rash

AGastrointestinal All

AGastrointestinal Severe

Alnfluenzalike lliness

AMeningoencephalitis

ARespiratory

a l

ol |

The syndromes are based on t he AGDdatedwitlsGriicdlr o me Def |

BioterrorismAssociated Agents (October 23, 2003) and all syndromes exaspbiatestinal All require
the presence of constitutional sympton®ie 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 aggmgatesyndrome reporfghe application providemuthorizedusers with access to
patientspecific line listing reports for the E&nd other data sourceduthorized users are able to drill
down further to retrieve identifiable data as needed for furthaigouealth 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 coAlliNGhs.
DETECT Web funtionality is developedh a usercentered, 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 availabie \dfeb applicatiorCarolina

Center for Health Informatic€CHI) staff can conduct custom analyses or respond to custom data
requests, pending approval from NC DPH. Users who are interested in clatoraquestsiust

provide a brief, but detailed da#ption 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 tapgcgedelated visits, tick

related illness, and strokelated signs, symptoms and diagnoses.

History of NC DETECT

1999 The foundations of NC DETECarebased upon an initiative launched by the Department of
Emergency Medicine at the University of No€arolina at Chapel Hill, called the North Carolina
Emergency Department DatabaBkCEDD). In 1999,NCEDD received funding from theDC as a
proof-of-concept project to address the need for secure, tioodisction of ED visit data electronically in
North Carolina from disparate hospital information systems. The goal was to provide useful, quality, near
reakttime data to a variety of public health and hosgiaded users. The data collected were standardized
using the CD@leveloped Data Elements for Ergency Department Systems (DEEX$)). 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
benchmarkingdor participating hospitalsChe 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 Cerded Cape Fear Hospitalhe leaders

in this project were Anna Waller, ScD, Debbie Travers, RN, PhD, and John McLamb, MS, of the
Department of Emergency Medicine at UNBEl; Sam Spicer, MD, Chief of Emergency Medicine and
President of the Medical Staff at Névanover Regional Medical Center; Holt Anderson, Executive

Director of the North Carolina Healthcare Information and Communicafibiance, Inc. (NCHICA);
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and Daniel Pollock, MD, Division of Healthcare Quality Promo{{DiQP), Centers for Diseaggontrol

and Prevention

2002 In 2002, NCEDD was funded by the NC Division of Public HealgingCDC bioterrorism
preparedness and responsanies, in order tmore rapidlyaddress the need for early event detection.
securéWeb portal providingtandard andustomized reports to authorized usees developedFrom
20022004, NCEDD remained a voluntary project, recruiting hospital participation statewide and
eventually receiving data from 24 EDs across the state on a daily\balsistary hospital particigtion
hingedon 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. Anotheamportant apect of the project at this time was the effort to remain

costeffective through the use of etfie-shelf, norproprietary tools

2004 In 2004,NCEDD transformed intthe North Carolina Disease Event Tracking and
Epidemiologcal Collection Took NC DETECT. The system was expanded to incladeariety of data
sources including data froEDs, prehospital systemgoisoncontrolcenter calls and veterinary

laboratories.

2005 Animportant landmark was the passage of legislatipmbich requiredall hosptal-based, 24/7
acute car&Ds in North Carolina to submit select ED data elements to the state for public health
surveillanceeffective January 1, 2008 new entity, the North Carolina Hospital Emergency Surveillance
System (NCHESS) was developed for thepose of data collection from North Carolina hospitalgh
NCHESS, the North Carolina Hospital Association (NCHA) ahdmson Reutergversee the ED data
collection from hospitals whilthe UNC Department of Emergency Medicihes  CoGritiduesto

oversee the mamgement, quality, storaganalysesand reportingf all datain NC DETECT.

Data Capture and Analysis

In 2007, NC DETECT received data on an estimated 92%|&D records fron24/7 acute care hospital
EDs and freestanding EDs in North Carl i n a . Psychiatric, military and
Near realtime dataveree x t r act ed from each hospital s admini st

Medical coding is done by each hospital for its own operational purposes. @&sitahstandardizes its
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data to Data Elements for Emergency Department Systems (DEEQ)SyHere appropriatprior to
transmission. Data are validated and received securely every 12 hoursifoHhat. Data elements

collected are presented Appendix1.

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, rate®r both as appropriate. Res were determined using 2007 certified NC population
estimate411) whichinclude institutionalized and military populations. Since 92% of 2007 ED visits were
reported, and since military, Veterans Administration, and prison hospitadieDst includedn NC
DETECT, our reported rates are conservative, and watee not adjusted for underreporting. Data are
subcategorized by Public Health Regional Surveillance Team (PHRZTR¢gion of patient residence.
Statewide data for select syndromes monitaredpresented based on the percentage of ED visits
categorized each day as that syndromata were further analyzed Bjagnosis code groupasnd

Diseaseand Injurygroups Diagnosis code groupsere definedy selecting th@rimary ICD-9-CM

diagnosis cde in the NC DETECT dataset, following the NHAMCS: 2005 Emergency Department Data
Summary classification (2yWe identified the top 2@iagnosis code grouptatewide and by age graup
Data were also analyzed by selediaseaseand Injurygroupsthoughtby the authors to be of
epidemiologic or demographic importance to Nliseaseand Injurygroupswere organized using pre
developed ICD9-CM code setand were reviewed by orthorfor face validity. (Appendix 2 (13).
Disease groupsepresented bothprimary condition for the ED visit as well as comorbiditiesied for

that ED visit Disease groupwsere assembled by capturing any one of up to 11 BEEOM codes

representing a primary diagnosis or comorbid diagnd3isease groupanalyzed were:)IChest 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 TIAlnjury groupswere assembled by capturing the highest of 5 coded cause of

injury (E-codes) captured for an ED visitjury groupsanalyzed were: 1) Motor vehicle traffic crashes

(driver or passenger); 2) Motor vehicle Awaffic crashes; 3) Pedal cyclist Injuries; af)dPedestrian

Injuries.
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Overview Reportson 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, 7Qi#%6 of patients visiting

the same ED only a®(Table 1)and 29.8% visiting the same ED more than ondsing the 200NC

population as denominator, 9,069,38Bproximately26.36 of the NC population visitetthe same=D in

NC at least oncélhisis an estimatebecaus®C EDs in proximity to Virgnia, South Carolina, and

Tennessee borders may have ED visits by individuals residing in these states, and NC residents may have
visited EDs in neighboring statéEhe national estimate for ED usage is about 20% of the US population

(2). NC DETECTis only able totrack 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 Ej@.usa

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 20{ 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 15
%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 ties 0.2
% of people who visited 105 times 0.4
% of people who visited 184 times 0.1

% of people who visited 25 and more timg  <0.1

% o f return visits 45

% return visits >3 days after first visit 95.5

© 2009 University of North Carolina at Chapel Hill Page |12
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The proportion ofepeat visits made within 72 hrs is 4.5%, compared to national US data 0f23.5% (
The 29.8% repeddC ED visit proportion is close to that reported framrmultihospital study itJtah
(28%)(14).

ED Visits by PHRST* Region of residencélables 25, 9-10, 12-16). *PHRST Region data

A

based upon patientds region of residence

The average NC ED visit rate, 424/8its per 100,000 NC populatipis higher than theational

estimate for 2005 of 3visits per 100,0002). Most patientsvere cared for at the itial hospital where
they preseted for care, with only abod®s of patients transferred to other general hospitals. The
proportion of admissions from the BD an inpatient unit in the hospitd?2.4%)is consistenwith the
national 2005 estimate of 12%hestatewidepr opor ti on | eaving t h@&MAD
ranges fron0.5 to 1.3also consistent witthe national estimate of 1.0%)( Thestatewideproportion
deftwi t hout BLEVBSI) mngasdran®.dto 2.7 similarto the natioml estimateof 2.0% @).

Total ED visits by PHRST regiomyith % admissions, % transfers, % AMA, andWBS, ED visit rate,
and rate of peopleisiting an ED at least oncarepresentedn Table 2 In 2007, patients living in
PHRST Regions 7 and 5 (Chatband Greensboro areasspectively) had the largest proportion of ED
visits in the state, but patients living in Region 3 (Fayetteville dr@dhe highest ED visit rate, 453.1
per 1000 perscegears The proportion of transfers to spetydtospitalsn NC ranges fron®.3% in

Region 6 td).7% in Region 1.

© 2009 University of North Carolina at Chapel Hill Page |13
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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 % % % % % % % Visit Rate
Statewide Missing Discharged | Admits® | Transfers Transfers AMA | LWBS | rate of
ED visits Disposition | From to a general | to a special /1000 people
ED hospital® hospital® Person | visiting ED
- /1000
years person
years
3853740 8.9 73.4 124 0.9 0.5 10 1.8 424.9 264.2
PHRST PHRST ED % % % % % % % Visit Rate
Region visits Missing Discharged | Admits® | Transfers Transfers AMA | LWBS | rate of
[Population, (% of total Disposition | From toa to a special /1000 people
Major City] ED visits) ED general hospital® Person | visiting ED
hospital® - /1000
years person
years
1[933,906 376591 5.4 75.9 12.2 1.3 0.7 1.2 1.5 403.2 238.9
Greenville] (9.8)
2[679,981, 264651 2.5 80.9 12.3 0.9 0.5 0.5 1.8 389.2 228.9
Wilmington* (6.9)
3[1,185,832, 537316 6.5 73.4 12.7 1.0 0.6 1.2 2.7 453.1 263.5
Fayetteville* (13.9)
4[1,630,261, 518856 8.4 71.6 13.8 11 0.4 1.3 25 318.3 211.2
Raleigh] (13.5)
5[1,584,696, 677751 5.1 76.5 131 1.0 0.6 0.7 1.9 427.7 258.9
Greensboro] (17.6)
6[912,498 360601 5.7 774 12.9 0.8 0.3 11 0.3 395.2 239.3
Asheville] (9.4)
7[2,142,224, 939521 16.7 68.0 115 0.5 0.4 0.9 1.4 438.6 275.7
Charlotte ] (24.4)
No PHRST 178453 13.7 70.1 10.3 1.0 0.5 1.2 1.9 n/a n/a
Region# (4.6)

* Military hospitals in PHRST 2 (Naval Hospital, Camp LeJeuared 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 shaerm general hospital

3 Transfers
AMA = leaving EDagainstmedicaladvice

LWBS = leaving ED without being seen by a physician, or without receagogpting medical advice against leaving

to

psychiatric,

substance

abuse

r e h a sonlhaspitalst i on ,
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Table 3highlights resultfor expected source of ED paymestatewide antby PHRST RegionThe
proportion of ED wvpasyi@ si ncaN@ giomr i 200d7thang2pliriedd®,.f i s mu
NHAMCS for 2005 US data, (16.7, 95% CI 15.1,18.3).( The proportion of NC ED visits covered by

federal o state payment ranges from 37 546% across the PHRSWgith the state aggregatéd 43.5%,

roughly the same as national US data2005 45.9% R).

The burderof6 splafy 6 f or ED servi ces |excem RegioantGleantha n al | PHI
national averagéor 2005(2). PHRST Region 5 has the highest proportioEDfvisit payment byrivate

insurance, and Region 1, the lowgktble 3). Region 3 hashte greatest piportion of federal or state

payment for EDvisits, largely due to Medicare and Medicaid coverage.

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

Statewide | % % % % % % % % % %
Missing Private Medicare Medicaid | Workers Other | Total Self | No Other
method insurance Compensation | govt Federal | pay | charge
of ED or state
payment

2.3 274 18.4 21.4 1.2 2.5 435 241 0 2.8

PHRST % % % % % % % % % %

Region Missing Private Medicare Medicaid | Workers Other | Total Self | No Other
method insurance Compensation | govt Federal | pay | charge
of ED or state
payment

1 Greenville 0.3 19.0 20.9 24.6 11 35 50.1 30.2 0 0.3

2 0.2 19.7 211 222 0.8 5.6 49.6 28.5 0 21

Wilmington

3 2.3 215 20.9 27.3 1.3 3.2 52.6 22.2 0 15

Fayetteville

4 11.2 30.0 14.8 19.9 11 1.8 375 20.9 0.5 0.0

Raleigh

5 0.9 36.4 16.3 21.3 1.0 1.2 39.7 18.1 0 4.8

Greensboro

6 0.5 25.2 23.4 17.6 1.6 6.2 48.8 23.7 0 1.9

Asheville

7 0.4 28.1 17.3 20.8 1.4 0.9 40.2 26.8 0 4.5

Charlotte

No PHRST 2.4 32.9 155 111 1.1 3.0 30.7 28.4 0 5.6
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About half of ED visits statewide are by those age®24This isconsistent wittmational US data2)).
About 15% of ED visits are by those >64 years of &fatewide, the proportion of ED visits by women,
55.6%, isgreater than visits by men, 44.4%. There ipadicular variance in sex in any PHRST region

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

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

Statewide % % % % % % % % % % % %
No 01|14 |59 1014 | 1518 | 1924 2544 | 4564 >64 Male | Female
age
Coded
0 52| 41 4.2 3.7 5.1 11.0 30.6 20.9 15.2 44.4 55.6
PHRST % % | % % % % % % % % % %
Region No Xm| 14 | 59 | 1014 | 1518 | 1924 2544 | 4564 >64 Male | Female
age
Coded
1 0 46 | 3.8 | 4.0 3.5 5.4 115 28.8 22.0 16.4 43.7 56.3
Greenville
2 0 50| 3.8 | 38 3.3 4.7 12.6 29.8 215 154 43.7 56.3
Wilmington
3 0 6.2 | 48 | 48 4.0 5.1 10.3 29.4 20.7 14.6 43.6 56.4
Fayetteville
4 0 58 | 46 | 47 3.8 5.0 10.6 30.9 204 14.2 44.0 55.9
Raleigh
5 0 48 | 38| 4.1 3.8 51 10.6 30.6 21.2 16.0 44.6 55.4
Greensboro
6 0 39| 32| 36 3.7 5.2 10.4 30.5 20.6 18.9 45.2 54.8
Asheville
7 0 54| 42 | 42 3.7 5.2 11.3 32.1 20.4 13.5 44.4 55.6
Charlotte
No PHRST 0.1 47 | 3.7 | 3.6 3.7 5.5 119 29.8 22.3 14.6 47.9 52.0

The overwhel ming majority of patients arritiwed at
(Table 5).It is a common misconception that most ED visits arrive by ambuldetbod of ED arrival

has been one of ¢hdata 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 clynmigsing

elements in the hospital administrative databdE&RST Region &as the greatest proportion of arrivals

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

Statewide % Missing % Walk -in* % Ambulance” arrival % Air arrival % Other

Arrival

Method

21.1 63.7 12.9 0.2 2.1

PHRST Region % Missing % Walk -in* % Ambulance” arrival % Air arrival % Other

Arrival

Method
1 Greenville 43.6 44.1 11.1 0.1 11
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 229 63.6 12.7 0.2 0.6
7 Charlotte 22.2 66.1 10.6 0.7 0.5
No PHRST 225 59.5 125 0.3 5.2
Statewide 21.1 63.7 12.9 0.2 2.1

*Walk-in = private transportation, public transportation, amnbulane law enforcement, and type of walknot otherwise specified

#0Only EMS ground ambulance systems; private ambulance systems not included.

ED Syndromes Sample Analyses

Thecounts angbroportiors of ED visits meeting the definitions for three differeghdromes (Influenza

Like lliness or ILI, Fever/Rash, and Gl Alye showrin Figures 13. Figure 1 illustrates the influenza

season for 2062007, as captured by the ILI Syndrome in NC DETE@RHlike the single ILI peak for

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

in late December and migebruary. The number and timing of ILI syndrome peaks for 2006 as

reported by NC DETECarei n agreement with the CGB@bnarieoathei on al
20062007 fluseasoand al so with NCO&6s | LHgur&2gahdwstheeuntsahd ovi der
percentage of ED visits classified as Fever/Rash based on the NC DETECT syndrome definition while

Figure 3 shows this for tHéC DETECTGI 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 lliness 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: Gl All Syndrome Counts and Percentages, 2007
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Most Common ICDB9-CM Final Diagnoses

Table 6lists the top 20 diagnosis code groups statewideTabte7 the top 5 diagnosis code groups by

age group. In 2007, tHist and 2nd leading diagnosis code groups inNg@abdominal pain and chest

pain Abdominal pain and chest paivere the 2nd and 4th commonest diagnosis code groups reported in
the NHAMCS 2005 Emergency Department Summary (2). The differences inrffoyopfediagnosis

code groups categorized by NHAMCS and NC DETECT are very small percentages and are not of
clinical or operational significance. Differences betweerNGeEDETECT and NHAMCSould be due

to a different incidence of illness or injury inrcatate ersis nationwide, or differenceas coding

practices.
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Table 6: Top 20 Diagnosis Code Groups Statewide

Top 20 diagnosis code groups*, all ages combined

Rate per 1®M0 person

Diagnosis Diagnosis Codes # of records % of total visits 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) 720724 119,209 3.1% 13.1

Acute URI, exc.

Pharyngitis 460-461;463466 116,424 3.0% 12.8

Contusion, intact skin

surface 920924 114,376 3.0% 12.6

Rheumatism, excl. back 725729 79,257 2.1% 8.7

Open wound excl head| 874897 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
391-392.0;393

Heart dis, excl. 398;402;404,415

ischemic 416;420429 57,936 1.5% 6.4

Fractures, excl. lower

limb 800819 57,303 1.5% 6.3

UTI, unspec 599.0 52,624 1.4% 5.8

Open wound of head 870873 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 910919 36,961 1.0% 4.1

All other diagnoses 1,877,063 48.7% 207.0

Missing primary ICD

9-CM dx codé 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. #Gr{
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

% of total visits in this | Rate per 1000 persen
Diagnosié Diagnosis Codes # of records age group years
Infants (0-1 years)
Acute URI, excluding
pharyngitis 460-461;463466 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 480486 4,990 2.5% 20.5
Missing primary ICD9-
CM dx code 25,514 12.8% 104.8
Toddlers/Preschool (24 years)
Acute URI, excluding
pharyngitis 460-461,463466 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 870873 8,893 5.6% 245
Asthma 493 4,251 2.7% 11.7
Missing primary ICD9-
CM dx code 20,489 13.0% 56.4
Elementary School (59 years)
Acute URI, excluding
pharyngitis 460-461,463466 8,762 5.4% 14.2
Pyrexia of unknowrorigin | 780.6 7,898 4.9% 12.8
Open wound of head 870873 7,319 4.5% 11.9
Contusion/intact skin 920924 6,653 4.1% 10.8
Otitis media & eustachian
tube disorders 381-382 6,055 3.7% 9.8
Missing primary ICD9-
CM dx code 21,019 13.0% 34.1
© 2009 University of North Carolina at Chapel Hill Page |23
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Top 5 diagnoss code groups* by age group

% of total visits in this | Rate per 1000 persen
Diagnosié Diagnosis Codes # of records age group years
Middle School (1014 years)
Contusion/intact skin 920924 9,059 6.3% 15.1
Fractures, excl lower limb| 800-819 6,500 4.5% 10.8
Open wound excluding
head 874897 5,862 4.1% 9.8
Abdominal pain 789.0 5,782 4.0% 9.6
Sprains & strains excl
ankle & back 840844, 845.1, 848 4,680 3.3% 7.8
Missing primary ICD9-
CM dx code 19,399 13.5% 324
High School (1518 years)
Abdominal @in 789.0 10,455 5.3% 21.0
Contusion/intact skin 920924 9,286 4.7% 18.6
Open wound excluding
head 874897 6,053 3.1% 12.2
Acute pharyngitis 462 5,305 2.7% 10.7
Acute URI, excl
pharyngitis 460-461,463466 5,118 2.6% 10.3
Missing primary ICD9-
CM dx cale 27,618 13.9% 55.5
College (1924 years)
Abdominal pain 789.0 24,966 5.9% 30.5
Contusion/intact skin 920924 13,666 3.2% 16.7
Spinal disorders 720724 11,817 2.8% 145
Sprains & strains of neck
& back 846,847 11,591 2.7% 14.2
Open wound, excl head | 874897 11,433 2.7% 14.0
Missing primary ICD9-
CM dx code 56,088 13.2% 68.6

© 2009 University of North Carolina at Chapel Hill
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Top 5 diagnosis code groups* by age group

% of total visits in this | Rate per 1000 persen

Diagnosié Diagnosis Codes # of records age group years

Young Adult (25-44 years)

Abdominal pain 789.0 558,162 47.4% 217.6
Spinal disorders 720724 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 920924 33,120 2.8% 12.9

Missing primary ICD9-
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 720724 34,578 4.3% 15.2
Abdominal pain 789.0 33,982 4.2% 14.9
Rheumatism excl back 725729 22,567 2.8% 9.9

Contusion with intact skin
surface 920:924 19,531 2.4% 8.6

Missing primary ICD9-
CM dx code 92,123 11.4% 40.5

Senior (65+ years)

391-392.0;393
Heart disease, excluding | 398;402;404;415

ischemic 416;420429 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 920924 15,628 2.7% 14.4
UTI site not specified 599.0 14,550 2.5% 13.4

Missing primary ICD9-
CM dx code 64,235 11.0% 59.1

*Diagnosis code groups as used in the NHAMCS: 2005 Emergency Department Summary, #386, dated Gdine 29, 2
#Groups do not include E codes.

For NC DETECT about12%of all ED visits are missing an IGB-CM diagnosis code.

Of ED visits with a diagnosis code, about half the visits hamerBoredifferent diagnosis coddgigure
4). Improvement in comple&in and recording of ICE®-CM data elements is important to ensure the
integrity and precision of NC DETECT data and is a limitatioa system such as NC DETEGAhich

relies upon eacbontributingi nst i t uti onés copracticgs. and documentati ol
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Figure 4: Number of Diagnosis Codes per ED Visitin NC DETECT
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The top fivediagnosis code groupa NC, togethercomprising 17.36 of all reportedeD visits, arein

descending ordeabdominal pain, chest pain, neck and back pgiper 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
throughmiddle age, possibly representing participation of those age groups in athletics, group sports, and
driving. Chest pain appears as an importiagnosis code grouim young adulthood and increases with

patient age.
Injuries

Table8 provides data on intgional and unintentional injuries statewide. Injuejated visits are defined
by NC DETECT as follows: any one of 1€CD-9-CM code fields were 800990r an Ecode was

present in any 1 of 8odedcause of injury fieldsCodedcause of injurydataare nissing for 14.9% of
injury-related visitgbased on diagnosis codgsinphasizing the importance of complete data provision
by each institution. Unintentional injuries comprise the vast majof&%o of injuries. Nationally even

in urban areas, the propions of intentional and unintentional injuries are shifting, souhattentional

injures (primarily transpoitelated) predominatel§).
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Table 8: Injury -Related Visits Statewide

Category
% of All % of % of All
Injury - All Injury -
Related ED Category | Related
Visits Visits | total 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 causé o
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 52%| 1.3%
Natural and environmental factors 3.8%| 1.0%
Poisoning by drugs, medicinal
substances, biologicals, other solid
and liquid substares, gases, and
vapors 1.2%| 0.3%
Fire and flames, hot substance or
object, caustic or corrosive material,
and steam 1.0%| 0.3%

© 2009 University of North Carolina at Chapel Hill
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Category
% of All % of % of All
Injury - All Injury -
Related ED Category | Related
Visits Visits | total Visits
Machinery 0.4% 0.1%
Pedal cycle, nontraffic and other 1.5% 0.4%
Motor vehicle, natraffic 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 mechanisn  1.3% 0.3%
Selfinflicted 11470 1.2%
Poisoning by solid or liquid 0.7% 0.2%

© 2009 University of North Carolina at Chapel Hill
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Category
% of All % of % of All
Injury - All Injury -
Related ED Category | Related
Visits Visits | total Visits
substances, gases, and vapors
Cutting and piercing instrument 0.2%| 0.1%
Suffocation 0.0%| 0.0%
Other and unspecified mechanisr 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 ICEB-CM codes 80899 or any one of k-codes E80&99

Fallsaccount fothe greatest proportion @fjuries, 20.6%, oroughly560visits/day in NC EDsThe rate
of fall-related ED visitgor all age groups combined is 22.5 per 1000 peysans.The elderly
experiencehe greatest proportion of fall27%)whencomparedo other aggroups and also have the
highest ratef falls (Table9). Motor vehicle crashesccount forl1.7% of all injuy-related ED visitsor
318 visits/day in NC EB. The rate of motor vehicleaffic crashrelated ED visitss 12.8 per 1000
personyears.Those age 65 and older comprise 5.3% all people visiting an ED due to injuries
sustained immotor vehicle crashes involving driver and passengleose age 15-24 comprise 42% of
such injurieqTable26). The incidence, mortalitagnd morbidity from motor vehicle crashes have
decreased with @omprehensive trauma program which inclugemsary, secondary, and tertiary
interventions and patient educatid®), The public health problem of injuries from falls, especially in
the elderly, deserves a comprehensive apprdadhwhich includes reseeh, improvement in resource
allocation, prevention, intervention arghabilitation. The ageing of the NC population is certain to result

in an increase in morbidilgnd mortality from falls irthe 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
personyears
Missing age 0%
01 3.9 33.1
>104 5.9 33.2
>4 009 6.9 22.9
>9014 6.8 23.0
>1401¢ 4.1 16.8
>1802/4 6.0 15.0
>2404/ 20.3 16.1
>4406 4 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 clirfience and issues of public health
importance.ED Visits for the followingDisease groupé primary or comorli diagnosis identified in
Appendix 9 were analyzed by age group and PHRST ReglgrChest pain and Ischemic Heart Disease;
2) Substancabuse/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 8displays thesdisease grougsy rate in descending order. The topefilisease groups resulting

in ED visits are Chest Pain/lschemic Heart Disease; Substance Abuse, Intoxication, and Withdrawal;
Diabetes; Psychiatric Disorders; and Asthma. Tipesportionsare not additiveoneED visit could
comprise ICB9-CM diagnosis cdes in multiple categoriegror examplepne ED patient visit could

result in diagnoses for botthest pain and diabetes. We did not identify disease gosigs/ primary
diagnosis because many conditions, such as diabeteaptmnecessarily be idefied as a primary ED

diagnosis if the reason for the ED visifor an acute conditigrsuch ashest pain, heart failure, or
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ischemic strokevhich occurred in a diabetithe presence of diabetes as a comorbid condgion
important howeverto acknowké d g e . Li kewi se, a witl hoangaessarilybe of oOneopl
recorded as a primary diagnosis if the acute conditioich caused the ED vig# intractable vomitingor

dehydration from chemotherapy febrile neutropenia.

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

Disorder % statewide ED visits| Rate/1000 persoryears
Chest Pain/Ischemic Heart Disease 11.9 50.5
Substance Abuse/Intoxication/Withdraw 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 14 5.9

Ischemic Stroke/TIA 0.8 3.2

Asthma

There weret9,076ED visitsfor asthman the state of NC in the year 2Q00Asthma representis3% of

all ED visits as a printg diagnosisand 4.4% as a primary or comorbid diagn¢data not shown) Data

for asthma were identified using any of the 11 &M coded diagnoses because it is likely that the
burden of the disordewill be greatly underestimated if an ED visit flareumonia or bronchitis 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, thate was highest in PHRSland lowest in PHRST Tablel11l).
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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 persofyears
1 Greenville 20.3
2 Wilmington 10.5
3 Fayetteville 24.3
4 Raleigh 18.3
5 Greensboro 15.6
6 Ashevile 16.9
7 Charlotte 16.9
No PHRST n/a

While the common perception is that asthma is a disease of childddmmgahalf of ED visitswith an

acute or comorbid diagnosis asthmaare bythose aged 264, an age group anticipated to be healthy

and worling. About 2% of ED visitswith asthmaas a primary or comorbid diagnosise by children of

elementary or higschool age. Rates of ED visits for asthma are highest in the age géoup (Fable

12).

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

group

Age Group | Rate/1000Personyears
01 35.9
2-4 324
5-9 23.9
10-14 16.6
1518 17.6
19-24 18.5
2544 18.1
4564 151
065 16.5
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Cardiovascular Disease

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

PHRST Region of Residencae presented iffables 13and14.

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 Percent Rate per 1000
persortyears personyears
Chest Pain/Ischemic
_ 5.2% 22.3 11.9% 50.5
Heart Disease
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 RegionOf residence | Chest Heart Failure, Stroke/TIA,
Pain/lschemic Rate/10® Rate/1000
Heart Disease, personyears personyears
Rate/1000
personyears
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 EDalits
13). The proportion of ED visits for chest pain/ischemic heart diseaspramary or comorbid condition

is 119%,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 ischemisdzesart
primaryand comorbid diagnoses, 17A.200 persofyears(Table B). Rates increase with age, with rates

increasingmarkedlyfrom age45 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 | Rate/1000 persoryears
comorbid diagnosis, % ED visits by age group

01 0.1 1.8
2-4 0.1 1.2
5-9 0.5 3.6
10-14 0.8 6.3
1518 1.7 159
19-24 3.8 21.5
2544 20.0 35.7
4564 31.3 63.0
065 41.6 175.2

The highest rate of ED visits for chest pain and ischemic heart ds®aseacute and comorbid diagnosis
isin PHRST 3and the lowest in PHRSA (Table14). The proportions of womewith chest pain and
ischemic heart disea$g3.8%), andmen(46.4%), are similar to the statewide proportidos overall ED
visits by women(55.6%), and mer(44.4% (data not shown)

© 2009 University of North Carolina at Chapel Hill Page [34



NC DETECT Annual Report (ED Datl 2007

Heart Failure

Thestatewideate of ED visitsvith an acute or comorbid diagnosishafart failure(11.3/1000 persen
years)is much lower than that of ekt pain/ischemic heart dise458.5/1000 perscgears)

As expected, the age group with the highatt ofED visits for heart failure as a primary or comorbid
diagnosisis the groups5 yearsand oldey with a rate 063.5 visitsL000 persofyears(data not shown)

The rate of ED visits for heart failure as the primary diagnosis for those agedréagdalder is

13.7/1000 perscegears. 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 onlybeexidained by

the condition which was respohk for ED presentation, as well as physician documentation practices.
For examplea patient withan ED diagnosis of pneumonia, but with worseningraterlying congestive
heart failurewould be givenaprimaryd i agnosi s oiffpneonmmzesymems (fewe cough,
dyspnea) were the primary reason for the ED \asiticheart failuréas a secondary diagnosis if thas

felt to represent aomorbidity. The diagnosis for a patient with acute pulmonary edema, however, would
| i kel y be obdneditssynonyamif pulmorery 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 prast€é@mergency physicians in

this regard.
Ischemic Stroke/TIA

The pathophysiology of ischemic stroke/TIA amainhemorrhag (subarachnoid, intracerebral,
subdural, and epidurkemorrhaggare very different, so for purposes of treéport we report on
ischemic stroke/TIAAppendix 3. Ischemic stroke/TIA as a primary diagnosis accounts for 0.4% of ED

visits, and as a primary or comorbid diagnosis, O(B&ble13).

In 2007 there were 14,081 ED visifer ischemic stroke /TlAas the primary diagnas and 29,063 ED
visits for Stroke/TIAas a primary or comorbid diagnosi$ievoluntaryNorth Carolina Collaborative
Stroke Registry (NCCSR) reported 2,144 hospitalized acute ischemic stroke patients from December
20020ctober 2003X8). A statewide datbase such as NC DETE®@&s the potential to provide a closer
approximation of populatiechasedatesthan specialized registrieBecause it includes all ED visits,

including visits for patients who may have been given the acute diagnosis of stroket Tiéréeu
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discharged from the EDFor example, patients for whom there is no further therapy for TIA or stroke, or
patients who do natish further therapy, would fall into this category. Reporting data by both primary
and comorbid diagnosis better definks 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 evalwatitah be
appropriate in an outpatient setting, as well as thoseditinosedicute stroke/TIAPHRST Region 7

has the highest proportion of ED visf3%)with a primaryor comorbid diagnas of ischemic
stroke/TIA,though region 3 had thdghest rate3.91000personyears PHRST Region 6 has the lowest
proportion and rat€Table 4).

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 persgmars ED visits for diabetes represent tiéHghest disease group in

this study The rate of ED visitwith diabetes increases dramatically beginning in thd2gear age
group(Tablel6). Ninety-seven percerdf ED visits with diabeteas a primary or comorbid diagnosite

made by those 25 years and ol(ilata not shown)and nearly 80% are by tho4Byearsof ageor oldet
PHRST Region 3 has the highest rate of ED visits with diabetepranary or cemorbiddiagnosis

(Tablel?).
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Table 16: Proportions and Rates of ED visits for diabetes by Age Group

Age Group | % ED visits With diabetes | Rate/1000 persoryears
01 0 0.2

2-4 0 04

5-9 0.1 0.7

10-14 0.4 1.8

1518 0.6 3.8

19-24 1.7 6.3

2544 175 20.5
4564 394 51.9
065 40.2 111.0

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

PHRST Region Rate/1000 persoryears
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

0 Ne o p | a s mdsit diagnosidypic@lrepresents coplications ¢ treatment focancer

O6neoplasmd is not expec tdNedlagnias apemairy orgambrbicadiagnosED d i a ¢
comprise 1.4% of all 2007 ED visits, with an overall rate of 5.9/1000 pgesans. The rate is highest in

the age grouP 6 yeears(Table18). The rates foED visits related to neoplasroy PHRST Region of

residence range from 41®00 persofyears(Region 5) to 7.4000 persotyears(Region 3)(Table B).

Three percent of ED visits with an acute or comorbid diagnosisaflasms arngounger than 25 years

(Table B).

Table 18:0 OT BT OOET 1 O AT A 2A0A0 1T £ %$ OEO&O®Hd £ O O. Al bl
diagnosis, by Age Group

Age Group % ED Visits For Neoplasms Rate/1000 persoryears
o1 0.3 0.6
2-4 0.3 0.5
5-9 0.3 0.3
10-14 0.3 0.3
1518 04 0.5
1924 14 0.9
2544 13.4 2.8
4564 33.7 7.9
065 49.9 24.6
Table 19:2 AOAO T £ %$ OEGBORA UEI0Q 28B.4AT2RAICGEGIT T £ OAOGEAAT A,
PHRST Region Rate/1000 persoryears

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/WithdraiAd¥V)

The primary or comorbid diagnesof SubstareAbuse or Dependen¢8AD) and Alcohol Intoxication

or Withdrawal(AIW) represent 11.2% of all 2007 ED vss@ndarate of 47.5.000 persofyears(data

not shown) The burden of SAD/AIW, at 430,698 ED visits in 2007, represents about 1180 ED visits/day
to NCEDs Substance Abuse and Dependence is a public health problem not only in NC, but in other
states nationally in the USandin othernations (9, 20, 21). There are insufficient treatment programs

for substance abusgl)), even though data suggésat treatment is as effective as for chronic disorders
such as diabetes and hypertensi2R).(Tables 20 and21 list these conditios by Age Group and PHRST
Region of residence

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

Withdrawal or | ntoxication (AIW) by Age Group

Age Group % ED Visits Rate/1000 persoryears
0-9 0.1 0.6
10-14 0.2 1.3
1518 3.4 29.7
19-24 14.1 74.5
2544 46.2 77.5
4564 29.8 56.3
065 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 persoryears
1 Greenville 33.2
2 Wilmington 33.2
3 Fayetteville 44.7
4 Raleigh 32.1
5 Greensboro 486
6 Asheville 64.5
7 Charlotte 53.5
No PHRST n/a

SAD/AIW becomes evident in age grolip-18 and is high in all remaining age groups, including those
65 andolder. PHRST Region 7 had the greatest percentage of ED visiSAB/AIW (data not
shown)but PHRSTRegion 6 hd the highest rate, 65.1/1000 persgars.
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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, representimagate of 32.9/1000 perseyears(Talde 22 and23). Psychiatric Disorders
include a great many conditions, ahé dementiaareincludedin the ICD-9-CM diagnosis codset

6 Me nDisarderé For purposes of thieport drug and alcohol intoxication and withdrawal were
included inthe SAD/AIW diagnosis groupThe burden of psychiatric disorders begins in adolescence and
continues through adulthood, but the rate rises diaatly in those over 64ears of ageto 82.31000
personyears The demand for geriatrigsychiatric services will bexpected 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 persoryears
01 0.0 0.4
2-4 0.1 1.2
5-9 0.6 2.7
10-14 1.6 8.1
1518 3.4 20.5
19-24 7.0 255
2544 29.9 34.7
4564 27.3 35.8
065 30.0 82.3
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Table 23: Rates for ED visits for Psychiatric Disorders as primary or com orbid diagnosis by
PHRSI Region

PHRST Region| Rate/1000 persoryears
1 Greenville 311
2 Wilmington 23.6
3 Fayetteville 335
4 Raleigh 25.3
5 Greensboro 324
6 Asheville 46.0
7 Charlotte 314
NO PHRST n/a

Comparison of Psychiatric Borders and Substance

Abuse/Depender&intoxication/Withdrawal

Of ED visits for either condition as a primary or comorbid diagnosis, 9.8% of ED visitgiverea
diagnosis code foSAD/AIW, 6.4% wereggiven a diagnosis code for psychiatric disorders,ladélo of
ED visits werggiven a diagnosis code for both SAD/AIW and psychiatric disord€onsequently, a total
of 17.6%o0f ED visitswere given a diagnosis cotte SAD/AIW and/or psychiatric disorder®nly 8%

of thosegiven aprimarydiagnosis codeepresenting SAD/AIWr psychiatric disalerswere given both

diagnosis codest is commonly reportethat substance abuse and psychiatric disorders are comorbidities
of each otherin this datast, these diagnoses occur as comorbidities in a relatively small proportion of
ED visits Reasons cmot be identified but could be the fact that physicians focus on one or the other

diagnosis rather than assessing each patient for Bgjth (
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Select Groups of Coded Causes ofinjury Resulting in ED Visits

Motor Vehicle Crashes, Pedal Cyclists, and Psilian Injury

Table24 representstatewideproportions and rates of motor vehicles crashes (driver and passenger),
pedal cyclists, and pedestrian injuBD visits related to motor vehicle crashes (either drivers or
passengers) accounted for 2.5% of ES8itgiin NC in 2007and occurred a rate of 10.8 visits/1000
personyears. Motowehiclecrash rates involving drivers passengearange froma low of7.7/1000
personyearsin PHRST Region o a high 0f12.6/1000personyearsin PHRST Region 3 (Tabl25).

While the US annual death rate from motor vehicle crashes decreased by 90% from 192524)1997 (
the injury prevention job is not done. The fatality rates of certain injuries, such as aortic injury, have not
decreased with timeb). Certain populdons-- young drivers and passengers, alcohol and-drug
intoxicated drivers- are at high risk for motor vehicle crashes. Injury prevention efforts to prenaot
vehiclecollisions with pedestrians and pedal cyclists, and to encourage 100% projéntrase, 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
Personyears
MVC traffic, driver and passengg 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 MVC, MVC, | Pedal Pedestrian
Region Driver Non- Cyclist

and Traffic

Passenger
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 ratef ED visitsfor motor vehiclecrashesnvolving drivers or passengessfor age group

15-24 (Table26). Those 64 and older have the lowest rate among all those of driving hghighest

rates of ED visits for motor vehicle crashespi@ffic injuries (driver and passengecgcurin thosel0-

24 years oldInjuries from altterrain vehicles are on the rise so attention should be focused on improved

injury prevention strategies and perhaps more stringent regulation for vehicle op@®alio
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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 | MVC, non-traffic Pedal Cyclist Pedestrian
Driver and Driver and
Passenger Passenger
01 5.4 0.2 0.2 0.0
2-4 5.0 0.3 11 0.1
5-9 51 0.5 3.1 0.1
10-14 6.1 11 3.1 0.3
1518 20.7 1.3 1.3 04
19-24 21.7 1.0 0.6 0.3
2544 13.8 0.7 0.5 0.3
41564 8.2 0.2 0.4 0.2
065 51 0.2 0.1 0.0

With the increasing popularity of bicycle use for transportation, it will be importassessatesof

pedal cyclist injuiesover time in NCWhile the commonest injuries reported are faien a bicycle,
morbidity and mortality is highest from bicyatellisions withmotor vehiclg(27). Rates oD visits for
pedal cyclistinjuriesare highest in agesB4. Bicycle helmet use decreases the risk of head i(@&)s0
there is need for staned effortgoromotingbicycle helmet usdt is not cleawhether voluntary or
legislated helmet udge more effective. In Australia, legislation apparently decreased bicycle helmet use

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

Pedestrian injry is reported to be the second leading cause of unintentional-iejated deaths for

children aged 8.4 (31). NC rates of pedestrian injupppeato increassomewhat beginning in tH-
14yearage groupOlder children and adulteaybe distractedby cell phone use while walkin(2) and

there is variable adherence by drivers and pedestrians to crosswa(B3aws

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

and we anticipate that byicling and walking by children of school age will incre&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 dataelimited to a certain extent given the obvious neeggefonal and
institutional privacy; théegislative boundarieshich limit the data elements collectettpendence upon
institutional coding aneélectronic reporting practicelsick of standardizatimof some important data

elementsand inherent limitations in the analyses of aggregated ED data.
Analysesbasedon zip code of residere

Datain this report ge stratified by PHRSTegionsof patientresidence. We did not analyze by PHRST
of location @ the EDfacility visited. It is likely, however, that most ED visits are made in the same
PHRSTregionin which the patient resides. An exception would include ED visits by patients whose
PHRST region of residend®rdersanother PHRST with a closer EDh& assumption that PHRST
region of residence approximatbe PHRST region of ED visi$ supported by the low transfer

proportions to other general or speisighospitals(Table 2).
Personal and institutional privacy needs

Personal and institutional pecy are limited by theélealth Insurance Portability and Accountability Act
(35) and the legislation permitting collection of ED data for public health surveillance L )NErivacy
considerations are necasg and important limitations3¢). Respect foinstitutional privacy limits
access to, and viewing of, aandtolocgltegidnaland state 6 s
public health officialsin a public healtlinvestigation state public health officials aaéso able to access
moredetailed patient information via other secure electronic systedisidual privacy is an important
protection and is maintained by the elimination of any patient identifiers in the daAaggegated data
without identifiers provide very important mfmation on statewide demographics apilemiology of

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

Legislative boundaries limit the data elements collected
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NC DETECT is limited by NQegislation to the collection of a specifiet of data elementagpendix

1), and thenclusionof additional data elements would require legislative action.
Dependence upon institutional coding and electronic reporting practices

NC DETECT receives information from hospital administrative @mical systemsbecause NC
DETECT capturesecondary data, it has no control over local data inyitile NC DETECT data are of
high quality for most data elements collect8y the system depends upon the continued cooperation,
enthusiasm, and motinah of all of the hospitals in North Carolinén addition, not aINC EDs
contributed data to NC DETECT in 2007. We estimate38&tof ED visitsin NC were captured by NC
DETECT in 2007 In addition, the 2007 ED data in NC DETEE€Xcludce military, Veterans

Administration, prison, and behavioral health hospital EDs.
Lack of statewidestandardization of some important data elements

NC DETECTdepends upothe quality and consistenoy institutionalcoding and electronic reporting

practices. Forexampla,ot al |l hospitals are able to provide ke
noted which enables a more detail ed Laclsod taewiseent of
standardization of some data elements, such as triage andithief complaintprevents aggregation

and analysis of important item3)(

Inherent limitationsrestrict someanalyses

There are a number of inherent limitations which at present make it impossible to analyze ED data for
information on patterns of, andgferences for, ED usage, as well as information about greater benefits

for the individual and society.

Anal yses of NC ED data do nobrabl oappeoidche&d s € &  me n |
based upon illness or injury acuifurthermorethereisnoagreedpon def i ni ti on for 6a
of ED wusebd. It is now accepted that Oappropriaten:
factors such as socioeconomic status, access to another timely source of care, patient pédraigption o

guality care given in the ED, and overall utilization of health care sen8@e8§, 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 Efdsit, or whether the return ED visit substituted for a visit to a primary

care physician.

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

ambulatory care, especially afieours care for those patiemo work during the day@), or whether

anot her source of care would be more, or | ess, 06a|
NC DETECT ED data are unable to identify those ED visits directed by the primary care or specialist

physi ci an cealthLtien eespbh.o n aldwdubltodamalyze Rigtyin which important public

health measuresuch as health risk identificatioA3, 44) or disease and injurgreventioneducation and
activities(45,46),ar e i ncor porated. Regar dl es sheBDcantséne pati e
as a valuable 6hubd to direct patients to appropr.

in a timely fashion47).

Summary

In 2007, the ¥and 2?leading diagnosis groups in N&bdominal pain and chest pairere the ' and

4™ commonest diagnosis groups reported in the NHAMCS 2005 Emergency Department Suthmary (

The differences iproportionsof diagnosis groups categorized by NHAMCS and NC DETECT are very
small and not likely to be of emergency department cliracalperational 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 thoslésease groupstudied, he top threalisease groupepresered

in ED visitsin NC in 2007 werehest pairischemic heart disea$£1.9% of all ED visits) substance and
alcohol abuse or withdrawél1.2%), and diabetes (7.8%).

The disordersubstance abuse/withdrawal/dependera psychiatriclisorders togetheaccount for
17.8% of ED visits. Thereareno comparable dataationally(2). ED data can provide valuable
information onthe proportions and rates of ED visits imess and injunystatewide and byegion, and
can identify vulnerable populations and s in the stateNC DETECT currently provides the best

proxy for populatiorbased acute care datethe 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 documetitan standards and to minimize the amount of missing data.
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Future Directions

NC DETECTis 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 developeficafigto 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 sullamce 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 frathbut 2 NC EDsNC-based Vet erands Admini st
and urgent care clinida 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 dateaaght with political obstacles to

obtaining the data. However, their feasibility for inclusion should be expldneaddition, the use of the

available urgent care clinic data may indicate that these are important data to include in NC DETECT,
warrantng exploration of how to go about doing this.

Completeness and quality of the ED visit dataongoing concermfor 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, thefunding base for NC DEECT is less than secure. Ydaryear contracts with thet&e

combined with a variety of additional funding sources have kept the system running and expanding for
several years. The additional fundisdor special projects and not designed to support the core

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

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 permnently masked to prevent
re-identification
2.01 ED facility ID Location where patient sought care
3.01 Insurance coverage Entity or person expecte
Or other expected Bill for this ED visit (numeric cod)
Source of payment
4.01 Date/Time first First date and time docu
Documented in ED ED visit (date/time)
4.02 Mode of transport to ED Patientds mode of transp
4.06 Chief Complaint Patient 6 s r e aesopatientioln, expressed
In terms as close as possible to those used by patient
Responsible informant
4.06a Triage Note Supporting information for chief Complaint
4.08 First ED Acuity Assessmerf Fi r st ED assessment ofr p
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 Number
Reading route
5.04 Coded Cause of Injury Encoded description of injury evetiat precipitated
Patient 6s -EOMEwadsi t; | CD
6.02 ED procedure ICD-9-CM codes and CPT codes for procedures
8.02 ED Disposition Patientds anticipated 1| o
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Visit (numeric code)

Code(s)

8.23 ED Disposition Diagnosis |Pr acti ti oner 6s descripti
Descrption (repeats) Which services were prov
Visit, recorded at time of disposition
8.24 ED Disposition Diagnosis

ICD-9-CM code(s) assigned to ED disposition diagnos
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Appendix 2: ICD-9-CM codes for diseasegroup aggregations

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

Any of 11 Diagnoses
Chest Pain and Ischemic Heart disease4tid) 426, 42, 786.5, 786.5086.59

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

Excludes due to fumes and vapors

Any of 11 Diagnoses Ischemic Stroke and TIA 433, 434, 4387.0 and 437.1

Excludes subarachnoid hemorrhage, subdural and epidural hematoma, intracenstmlay

Any of 11 diagnosesDiabete250.0, 250.1250.2, 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 14239

Any of 11 diagnosesSubsance abuse; drug dependence; acute intoxication; acute withdrawal
305, 2920, 291.81, 291.0, 291.4, 980, 304

Any of 11 diagnosesPsychiatric disorders 29812 but EXCLUDE 305, 292.0, 291.81, 291.0, 291.4,
980, 304,

Any one of 5 E codes MVC Traffic E810.6819.0 (driver) E810.1819.1 (passenger)

Any one of 5 E codeblVC Non-Traffic E820.0825.0 (driver) E8201-825.1 (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 EB10-&£8256; E 826.1
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Appendix 3. NC Hospital Status Report by PHRST, as of September 8, 2008

Hospital Emergency Departments Reporting to NC DETECT,
General Bed Capacity by Public Health Regional Surviellance Teams
As of April 30, 2008 (110 hospitals reporting)
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